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SOCIOLOGY 


Coiiiiuucd fi-oiii pujjti 4;!7,S 


By Dr. C. W. SALEEBY 


I ET us take a single contemporary illustration 
^ of the all-important projiosition which is the 
central truth of sociology. Tlu^re never yet was an 
autocracy or an oligarchy whi(;h did not depend 
for its existence u})on an army. ()n(> man t‘annot 
defy the wills of millions merely because he is 
labelled emperor or king. He must havt^ an 
army ; as long as he has an army he> will persist, 
and as soon as his army becomes disaileeted, 
his knell is sounded. 

The Russian Tyranny. Now, a society, 
if it is to produce an army devoti'd not only to 
aggression by the autocrat against foreigiu'rs, but 
also devoted to the control, and, if necessary, the 
dc&tniction and murder of its ow'n flesh and 
blood — the people from whom it has sprung — 
that society must b(5 capable of producing a 
sufficient numbin’ of men whose nature is such 
that, so long as they are paid, they will not 
hcaitat/e to trample upon the libertii’S of tlieir 
own people. 1’bus, the very existence of a 
tyranny such as tin; Russian tyranny, whieli 
daily disti’csses eviu’y lov(*r of liherly and of 
mankind all the world over, is in itself a demon- 
stration of and a conseipienee of the existence 
of a certain kind of human nature among the 
R.issian people. There is an all - important 
addition to be made to this ])roposition, and \v<* 
are about to make it. Ev(*n in this jjresent 
partial stage of analysis, however, the sociological 
phenomena preseiiUxl by Russia will suflice, 
especially for any reader who has read the 
history of the French Revolution, as a fair 
illustration of our general proposition that 
^uman nature is the key to sociology— that tlu* 
^aracters of a society depend upon tlie eharae- 
Jwirs of its linits in an infinitely more fundamental 
necessary fRJshion than the characters of tlu’ 
j^oloculc of a chemical compound depend uiion 
characters of its constituent atoms. 


; The Key to Human Nature. But man 

a spiritual being, and not merely u dynamic 
ir^hanism lik^' an atom. No chemist contends 
^at t^ere is any reaction of the molecule upon 
its atoma. The atoms and their n^lations 
determine the molecule, but the molecule does not 
inodily the atoms. Immeasurably different is the 
pase of .society. Human nature, we have said, is 
the key to sociology, and this is true, but it is 
^ly half the truth : .the complementary truth is 
^is, that sociology is the key to human nature, 
-That, perhaps, is a somewhat bald and im{HTfect 
way or stating the proposition, but we so state it 
In the hope that we may make it memorable. 

business is not to instruct, but to educate, 
md nothing could be more useless than that the 
leader should accept these propositions simply 
lieeauso they are td bo found on this page. But 


here w^e submit tlumi to him for his consideration 
and reflection: Human nature is the key to 
sociology ; sociology is the key to human nature. 

And now let us return to the illustration 
whicli sufficed in proof of the. first proposition, 
hut which w e described as liaving beim only half 
analysi'd. Now if tlui lirst part of our analysis 
was important, this is infinitely more important. 
It is interesting, doubtless, that the sociologist 
should find in human naf.ure the key to the 
problcans presented by societies. But we arii 
not all sociologists, and this abstract proposition 
luis no j)artieular practical (amscqucncos for us. 
Tlie. converse proposition, however, which is the 
most gi’iKM’ally and most fatally ignored of all 
sociological truths, concerns us all infinitely 
anti vitally, as wc shall now see. 

A People Deserves What it Gets. 
Ft is an easy matter to say that tlm pro- 
duction by the Russian people of a brutal 
soldiery, which has hitherto been willing to mili- 
tate against the happini^ss of the people from 
whom it has s}>rung, dtipends upon human nature 
as it is exhibited in the Russian pe()pl(\ It is 
oven possible, judging by this and countless other 
illustrations, to say that, in gi’iieral, a people 
d(‘serves w’hat it gets. For instance, only a 
sujX’i’stitious people will be governed by such a 
priesthood as many of those whicli have dark- 
ened human life and served the devil since the 
dawn of civilisation. 

Only a brutal people, again, can permit them- 
selvt^s to he dominated by a brute of their own 
race. Yet again, only a foolish and sellish body 
of voUts will be led aw’ay by the lies of 
politicians so as to give power to unworthy, 
foolish, and selfish men. From democracy, 
autocracy, or priest-ridden societies — in short, 
from societies of all kinds, may ho. quoted proofs 
of the truth which leads us to say in such cases, 
“ Servo them right.” The impartial observer 
recognises that, it do(*.s serve a people right to 
groan under this, that, or the other burden. 
It is a product of their own lack of courage, or 
wisdom, or honour. Indeed, to say that on the 
whole a people deserves w hat it gets — a proposi- 
tion which has it.s light as well as its dark side, 
of course — is to say in other words what we 
have already said, that human nature is the 
key to sociology. This is a doctrine which 
everyone really admits^ whether explicitly or 
not. 

Heredity and Environment. But tho 

thoughtful critic, looking upon the present 
unhappy state of Russia, and admitting that 
there must be brutal and ignorant elements in 
a people which produces an army for its own 
repression and grovels under superstition, will 
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a&k why httman nature in RuKftia is sucli and 
8Uch> Now we know that the (characters of any 
individual raari or woman are dtctcnnined by 
heredity and environment. There are inborn, 
inhc^rent, innattc characters with which ofich .of 
us is endowed from the first : and then there 
are the modifications wliich circumstances or 
environment; produce in us. Mcndy to say that 
human nature i -. tlie key to sociology and that 
the Russian ])(‘ 0 |>le groan und(‘r tiie lieel of the 
oppressor becausec human nature in Russia is 
capable of producing an army such aa in all 
ages has been the necessary instrument of 
tyranny is as good as to say that human nature 
depends (mtirely upon the inborn characters 
with which ccach man is endow(‘d from the first. 

The Factors in Making Men. This, 
however, as wo all know, is false. Environment 
plays its part in fashieming human nature. The 
bo(iy is d(dd’min('d by tlx* atmospheric environ- 
ment, by the nature of the food, by considerations 
of tempera t\irc, and tlx* like. In this manner the 
inborn bodily characters arc* profoundly modili(‘<l 
in every one of us. Rut wliat, ]iray, constitutes 
the all-important part of the environment of the 
mind ? iWklc thought, as wo have seen, that 
too' much stHiSs could scarcely l)(‘ laid upon thf‘ 
presence or absence of mountains or eart.h(tuakes, 
thunder and lightning. Doiibtbss Ik; recogni.seda 
truth of 8om(^ in\p(wtanc(; ; but nowadays we are 
sure that the forces which are most poleiit in 
moulding the spirit of man are thiunselvajs 
spiritual. Human nat lU'c is (;hiefly modific'd not by 
natural, but b}'^ human ywtural forces. It is the 
social atniosph<‘rc, the social cnvir<>ninenf.. that is 
foremost in modifying the inborn (diaractcrs of 
men. For instance, it has hta n fin(‘ly said that 
genius can brcutlie only in an atmosphere of 
freedom. The supt^rstit ious regime bret ds supt'r- 
stition ; the brutal regime brt'cds brutality ; in 
a military society tlu; military .s])irit is fostered ; 
and so in all other cases. After her(‘dity, incom- 
parably the most important of th(; influences 
W'hich determine wliat a man shall be arc the 
social influences, the social ti’adition, the spiritual 
atmosphere that he bn;athe,s. 

Society Makes the Average Man. To 
take an in8tanc(\ ambition will be all but impos- 
sible in a society Avhere ambition is obviously 
futile. If then^ be no conceivable possibility 
that a man shall rise out of his class, the 
ambitious habit of mind will not be fosten^d 
in him. He will be ditferent, in a w’ord, from the 
man he would have become in a democratic 
society. Of course, w^e are not disputing the 
proposition that wliile most men are anvils and 
^ each must bo either an anvil or a hammev, there 
are a few who are. hammers, who make opinion, 
make tradition, afld <;reate new so(‘ial form.s ami 
customs. Yet the fact remains that the majority 
of men are moulded by society into the form 
which suits its eouvcnience, and tends to its 
own unchanged persistence. 

-The proposition that s(Huology is largely the 
key to human nature, as human nature is largt^ly 
the koy to soo'ology, is of profound interest to 
the sociologist as a pure man of science or seeker 
R after vruth. It invests his vStudy with a unique 
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interest and a unique difficulty. He has to study 
action and reaction. He cannot take the given 
filets of human nature, let us say, explain society 
in terms of them, and then be content. For 
the second and consequent set of facts react 
upon and modify the first. 

Brutality Breeds Brutality. Thus, to 
turn to our Russian instance, the sociologist 
has to ask himscilf whether the characters of 
the Russian p(‘ople — including the character of 
being able to produce a brutal soldiery — aro 
inborn, necessary, and permanent, or whether 
they an* not pi-oduct-s of the brutal 'military 
regime. He has to inquire, indeed, whether 
any people, even the most democratic and 
freedom-loving— whether, indeed, such a people 
as ourselves, subjfNted for two generations to 
dominance^ by autocracy, militarism, and ecclcs- 
iasticism. would not in turn become (iapable of 
producing an army such as the Russian arm 3 ^ 
In a word, the sociologist has to deal with circles. 
Alost of them in th(; ])M-st, alas ! have been vicious 
em'les. Tht‘ suptu’stitious or tlie brutal regime 
has fostered and produced the superstitious 
and brutal habit of mind which, in its turn, 
.strcngtlxuis and mak(‘s fiossihle that regime. 
()n(‘e we grasp the truth of the two abstract 
propositions upon which so inn(;h emphasis has 
boon laid, we shall havt; acquired a wholly ne^v 
means of j>assing sociological judgments. For. 
instance, in In’s Essay on Man,” Pope writes : 

“ For forms of gov(‘rnment let fools contest, 
\Vhate’(;r is best administered is best.” 

To the imt rained reader this may seem satisfying. 
If it be true it is a veiy important truth, but if 
it be fals(‘ there is no inon' (langc'rolis falsehooci 
ITk? read(?r is well aware that, at any rate, it 
cannot be accepted without question, because 
it does not •inquire into the effect of “forms of 
government ” upon human nature. 

The Failings of ‘Democracy. Nov^^ 
us see how the central sociological truths of ac^ , 
and reaction betwetm society and the individual 
bear upon current ])olitical distmssion. 8o far 
as the influence of human natuix; u|>on .society is 
concerned, P()|)e’s eoujffet will stand criticism. If 
th('re were no reactive influence such as we have 
described the couplet would Ijc true. Everyone 
admits that forms of government, in order to bo 
suece.s8ful, or a.s successful a.s they are capable 
of being, are at the mercy of human nature; 
upon which their administration de]i)ends ; and 
the great majority of untrained students ot these 
.subjects are content merely with recognising the. 
half-truth which Pope recognised. For instance, 
sensifive people are sometimes shocked at tlm 
excesses, the blindnesses, the stupidities of which 
democracy is capable. Such people are apt k> 
turn in disgust from the democratic ideal, and 
to declare that the best form of government, 
after all. would be government by a wise and 
b<meficent autocrat, if such could be obtained. 
They see that democracy is liable to wire- 
pulling and the wiles of demagogues and tho'^ 
influence of wealth. They see, in short, that 
democracy may be very badly “ administered,'’ ^ 
to use Pope’s word, and they thi^ th^t evm 
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such a form of government as an autocracy 
would be infinitely better if better administered. 

Government and Character, Now, wo 
submit that all such opinions ignore the truth 
that different forms of government, even if 
all be ideally administei’e<l, differ profoundly 
in their influence upon human eluiractor. It 
is unthinkable that the same ty}x^ of citizens 
could be produced under an ideal autocracy or 
hierarchy (government by priests) as under 
and in an ideal demoerat^y. Different causes 
must produce different effects, and effects upon 
b liman characUir are tlu^ only inijiortant effe(d-s, 
perhaps, produced by any causes in tlu* whole 
universe. The practical problem for the sociolo- 
gist — who, as we hav(^ seen, is not merely a 
scientist or student of what is, but also a moralist 
or student of what ought to be — is to produce* 
such a society as will make the best citizens. 
It is not merely his pi'obKmi (‘ven to lind the 
type of society whicli will ki'cp liumaii nature 
at itii present loyel of intelligence and virtue. 
He knows that the average level is aj)pallingly 
below the level of the highest, and he knows that, 
as Spencer somewhcie says, what is ]>ossiblc 
for human nature h(*re and there is possible for 
luiraan nature at large.. 

Human Nature is Not Always the 
Same, The sociologist wlio is not a believer 
in evolution or the doctrine that- ])rogress is 
possible is, of coursi*, a men* anachronism to- 
day. He is a survival from tlu* intellectual 
at.rnosphore that preceded the idea of <‘volulion, 
and, as such, is no more than an inten'sting 
and significant curiosity. If th<‘re \k) any- 
thing of which the sociologist is (juite sure 
it is that, popular unwisdom iiotwithstiuiding, 
human nature is mit “ the same in all ages.” 
Ife knows, on tlio contrary, that human nature 
is profoundly modi! i able by cinaimstances. ilo 
knows that the ideal of human nature is vastly 
•superior to the average reality, and yc*t lu* 
knows that the ideal is attainable. In passing 
his judgment, therefore, upon different forms 
of society, such us autocracy and democracy, 
or upon different theories of societies, such 
as individualism and collect ivisni, or upon 
social customs or Acts of Parliament, or, in 
short, upon one and all of the influ(‘nces that 
determine the incessant changes of society, 
the wise sociologist asks himself what will be 
the effect upon the character of tlic citizen — 
the effect upon human nature. 

A Nation is Made by its Units. There 
is one criteribn alone by which the work of 
any aiid every social act is to be judged, and 
that is its effect upon individual eharacU*r. 
Says Herbert Spencer, in words which should 
be written over the i3ortals of every legislative 
chamber on earth : 

“Let it be«Si^en that the future of a nation 
depends on the natures of its units, that their 
natures are inevitably modified in adaptation 
to iho conditions in wliich they are placed, 
that the feelings called into play by these; 
conditions will strengthen, while those which 
have diminished demands on them will dwindle, 
and it will be* seen that the bettering of conduct 


can he effected, not by insisting on maxims of 
good conduct, still less by mere inU^lJoctual 
culture, but only by that daily cxerci.se of the 
higher sentiments and repression of the lower 
which results from keeping men subordinaUi 
to the requirements of orderly social life— letting 
them suffer the inevitabli; jienalties of bn;aking 
these requirements and reap the benefits of con- 
forming to them. This a lone is nationn I education. 
Of the* ends to lie kept in view by the legislator, 
all are uniriniortant comi>ar('d with the end of 
(;haraeter-making ; and yet character-making is 
an end wholly unrecognised.” 

Why the Statesman Fails. Tlio best 
form of government, then, is that which makcjs 
most rapidly and easily for the development of 
the highest woi th in the individual citizen. We 
must later ask what is that form. 

The only critia’ion of tlie worth of any society 
is to Ik* found in tlu^ lives of its citizens. The 
great lesson of histoiy is that other objects have 
lieen conoeiv(*d as the proper objects of society, 
and tliat certain conseipiences liave flowed 
from the pursuit of those objects. Let us 
eomjiare and contrast, the eonst;(jiu*nees which 
follow whiai other objects than the production of 
individual Avortb are .sought by the statesman or 
the social r(‘fornu*r. Wc sliall choo.se con- 
tra,sted instani;es in the endeavour to show 
that it is utterly immattTial whether the object 
souglit be good or bad in itself. In either case 
ultimate failure will follow. 

History abounds with instances of societies 
or nations Avhosi* lulers have set certain more 
(u* less .selfish ofijects in view and have for a 
time attained them. We know the history 
of empires ; wi* know that, in tlie past, at 
any rate, unqualified Impeiialism has always 
cut its own throat in tlu* long run. Wc have 
various in.stanees from all ages of governing 
])ower.s who havi^ set themselves to the produc- 
tion of })Owerful armies as means of conquest. 

Militarism and Family Life are 
Eternally Opposed. To this end all Jegis* 
lativ(* mea.surt*.s have been eouscerated — oi 
})rostituti‘d - and the end has been attained. 
l)oubtle.ss many other things have had to go — 
education has been one-sided, dealing wdth the 
body rather than t in; mind ; moral education 
}ia.s dealt- with the production of unquestioned 
obedience rather than with the production of 
a sense of personal res})onsibility for one’s own 
actions ; family life, with all that it implies 
in the ennobling of iharacter, ha.s been sacri- 
ficed, for militarism and family life are eternally 
op])os(*d. Instances may be ehosem on the small 
scale or on the large. 

The reader was t aught, perhaps, in his youth 
to admire the spirit of the Spartans who saca’ificod 
everything to military efficiency. The Spartan 
mother sent out her .son to war telling him to 
return with his shield or upon it — yet Sparta 
did not survive. In later times, when military^ 
warfare lias yk'lded in part to industrial warfare, 
the men who have had the power to determine 
the form of society or of portions of society have 
instituted industrial regimes in which the solo 
consideration has been the efficiency of the 
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individual as a worker. These also have heen resulting not only in the rotting away of the £ihre 

aoooessful in their way. When mihtary efii- of manhood,, but also in the pursuit of pleasure 

ciency was aimed at, it was ofttm attaint'd ; %vhen by the many, under the conditions and with the 

industrial efficiency is aimed at it may likewise consequences which are now exhibited in the 

be attained. case of the unemployed* idle rich. Such a nation 

The Material of Empire. But the all would cease to produce!, or to be an 3 rthing of 

important tnith is that these objticts, as such, worth, and the annexation of .these islands by 

are not W’orth attaining at their price. To some Continentiil power would be .a matter of a 

obtain militaiy efliciemy or industrial efficiency, few years at the most. Tlie little good acqom- 

but to destroy tJie character of the people, is plishod would far n>ore than nuUifiod by the 

to atffiieve a temporary success at the rapidly evil inllucnce of such a measure upon character, 

ensuing cost of permanent failure. The material Character the Sole Basis of the State, 
for any empire or society that is t/O endure is Anything that di^stroys the character of the 

not money, nor nd maps, nor mines that individual destroys the State — which depends 

3deld precious metals, nor treasuries mountains for its continued existence upon individual 

high, but worthy men and women. All the and n<>thing else. If these propositions 

dead w^ealth on t^ai-th, ac’cumulated atid possessed are true, it follows that the crii<3rion of character- 

and gathered into the liands of one w^orthless making or unmaking must be applied to all 

people, will not make an funpire that can endure social md-s hy any whose concern is not with 

for six months. The li^gislalDV wivo legislates the imrnediate pn^sent alone. Here, again, 

for anything It'ss than eharacd(T may be counted of course, is another fundamental distinction 

successful in his owm day and even on the nior- between society and a mere chemical molecule, 

row; but he is not building for all time -and 't’he present is the child of the past and the 

time w^ll pronounce judgnu^nt upon hini at the j)a.rent of the future, and to reckon with the 

last. present alone is to eourl, destTiiction. The 

The same truth is di'monstrable in the cast* of t<*mptation may come in many guises, seliisli 

legislation or other social action wdiich, unlike that and unsi*llish. hut t he criterion must l)e applied, 

of the military dictator, is determined hy senti* and no measun^ which does not satisfy it mitst 

ments of humanity and compassion. 'IV>-morrow he allowed to pass uncondcmined. 

. as well as to-day lias to he th<»ught. of, and the We have now completed, in so far as may 
Bupremo factor of character remains supreme. be, what might he called the Philosofdiy of 

It would bo no more foolish than many acts which Sociology. \Vc have tried to show the relations 

unwise peopk^ call charitable for the State at of tlu* life of a society to the life of the individual ; 

this moment to expropriate- all the private wealt h we have discussed the foundations of sociology 

of the country, and to say “ We will provide food, and its relations to the lower sciences on the ono 

shelter, clothing, fducation, and a fair supply of hand, audio the supremo scienet^ on the other ; 

amusements for all who please." Thereby many and we have tried to distinguish between the atih 

hundreds of thousands or millioiiH of peoph*, in tiido of the sociologist who asks himself merely 

this country alone, would he very greatly bene- what is and what has been and tliat of the 

hiod indeed, for a time — they and their children ' sociologist wlio, being also a man with human 

too. A vast liumanitarian end- would have emotions and aspirations, asks himself what ought 

been achieved — for a time. There w'ould be no t-o he ; hoih of these attitudes being necessary, but 

more half-starved children — for a time. neither being allow'ed to distort the view taken by 

A Passing Good and a Measureless the other. 

Evil. An immediate good of some magnitude Marriage the Central Institution of 
w'ould have been accomplished ; hut if wc arc^ to Society. We must now turn to the detailed 

form a final judgment upon this measure we must study of our subject, and must begin with the 

apply to it cmr criU'Hon of its conseciuenec^s upon fundamental social institution of marriage, 

character. The vast majority of men would not We shall find it necessary here to begin our 

work unless they had to work— which is natural inquiry at a very early stage in the histoiy of 

enough, since their w-ork. unlike tliat of the humanity. Wo must trace the differwit fornis.of 

fortunate few% affords them little or no spiritual marriage as. they have boon exixu'imonted wi^ 

sust(*nanco or interest. Such men would cease by man. We must inquire into their cemse* 

to work under the meas\iro we have imagined. quenetjs uj^on society, and must determine, if - 

Even supposing that the nation hud sonu^ possible — and it is nc»t only possible but easy— j 

source of. imixhanstiblo mineral w'^ealth so that which form of sexual relation is that best fitted / 

itecMildafford, as a nation, not to work, does any- to serve as the central institution of a* stable ^' 

onoimagine that under these conditions the 8ta*t^ and progressive society. This is a subject cd / 

would remain stable ? On the contrary, the important that the sociologist finds it impossil^^:; 
immediate good done would be tis naught com- to suffer fools gladly when they discourse 

.pared with the measureless evil which would it^ and beii^ peculiarly intricate^. difficult, isnd y 

be worked by such an act . It w^ould involve important, it is naturally a subject upon whicli 

4he most appalling deterioration of character, fools think it well to expatiate. 

Continued 
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'T'HE art of manufacturing smoking tobai^co 
^ consists in selecting the dilT(;r(‘nt flavoured 
tobaccos and combining them to suit the various 
purposes for which they are required. As noted 
previously, ageing im]>roves the tobacco, and 
sometimes the loaf is soaked in dilulo hydro- 
chloric acid to modify the nature. 

Manufacture of Shag and Bird's- 
eye. After mixing, the loaves are damped, 
or sauced, with water in the United Kingdom, 
but in other countries sauces witli flavouring 
ingredients arc often used. 'Iho water is applied 
as a spray [7] or in the form of steam. When 
uniformly damiiod, the softened leaves are opened 
out, smoothed, and the midrib removed wlum 
shag is being made. The retention of the midrib 
giv(‘s hird's^fjje. The leaves arc then lightly pressed 
into a cake to squeeze out moisture, and cut up 
by amaebinii which works after the prinoi])le of a 
chaff cutter. In ( he modern t^qro of machine, 
such as the Ajax cutter |91, the tohacc A fed 
continuously to the knife, which has n out- 
waird clearance movement 
on its upward stroke that 
prevents it rubbing against 
the tohaiico, and tlius avoids 
discolouring in the ease of a 
bright tobacco. The cut leaf 
is then roasted^ or panned, 
to dry and improve the flavour. 

The panning is done cither on a 
rotating machine or on heated 
slabs, care being taken by con- 
stant turning to prevent over- 
scorching. Shag is stronger tlian 
bird’s-eye, as the midrib contains 
a smaller proportion of ni(;otine 
than tho fleshy part. 

The iobatxo termed r ft urns, 
consisting of broken pieces of 
leaves and siftings, is similar to shag, hut milder, 
although not .so mild as bird's-eye. Cut honet/dric 
is a strong smoke made from leaves of a light 
colour that have not been fermented to the same 
degree as those used for shag or bird s-ey(‘. 

Smoking Mixtures. Smoking mixtures 
oij^umorous virtues arc put on tlw^ inark<*,t. 
Tilly are produced by mixing two or more differ- 
ent 'tobaccos. following are exam]ilc8 : 

Mild : York River, 4 lb. ; coarsc-cut British 
cavc^djish. 1 lb. 

‘Slider but hotter : Bright returns, 5 lb. ; 
Turkey, J lb. ; light cavendish, J lb. 

FvM flavour : Returns, 5 lb. ; cut cavendish, 
2 lb. ; Latakia, 1 lb. 

Strong : Shag, 41b. ; cut dark cavendish, 2 lb. 

Many mixtures are much more complex than 
those ^own in the above examples, but it will 
be noticed that certain tobaccos are used as 
bases and others for flavouring puriwises. 


7. CLTAf.AX TRII’on 
ruMP 


Roll and Twist Tobacco* To make 
roll tobacco the darkest leaves are selected 
and stripped and sauced. They are then 
])laced luul to end, and twisted or spun into 
ropes of various tbickne.sses. Iho interior 
of the rolls (consists of tho small and broken 
leaves, the outer ones being usually bright leaves. 
'J’be s}»inning ]>rocess is efieeted eitluT by hand 
or by a spinning machine f 101, such as that used 
for making rope. The rope i.s rolled into cylin- 
ders or balls, which an? enclosed in canvas and 
lied round with hemp cords, 'llieso masses are 
next .stored in moist heat for some hours, mid are 
t hen sii hmilt ed to continuous pressure in hydraulic 
press(?s [8| for a month or so, when a slow fermen- 
tation takes place, and a good deal of the moisture 
is pn*ssed out. M’o facilitate the spinning pro- 
cess and prevent the l(‘aves caking together in tho 
pres.s, olive oil is used, and it is also allowable 
to add essential oils for il.'vvouring. Irish rtdl 
is a thick coil, pig -fail a thin coil, and broum 
lobam) is one that has not been 
pri'ssed after spinning. Plug, 
bogie, 7m i I rod, licgrodiead, 
ladies' roll, and target arc fancy 
names of roll tobacco for smok- 
ing or chewing. Twist ranges 
in thickness from the size of a 
bootlace upwards. 

Cake Tobacco. Cake or 
plug tobacco is made in a similar 
way to that described above, the 
cover consisting of tine bright 
leaves. For chcAving, the cake is 
often swexitcruMl Avith liquorice, and 
is kuoAvii as. sweet cavoidish. The 
swAH‘tencd cavendish is imported or 
made in- bond, and can only ho 
sold in stamped Avrappers. The 
Unsweetened caA'endish is not sub- 
ject to these, restrictions. Uotiegdcw is a light- 
coloured caA^endish, and as rut honeydew is a 
strong smoking tobacco. . Varinas roll, of Dutch 
mauufaef un?, is not seen often now; it is a 
very mild laike. The twist and cake form of 
lohaeco is much used by the working classes 
in Scotland and Ireland, as. b{‘sid(?.s being stronger 
than shag or l)ird’s-eye, it is more economical, 
and also adapted for ehcAving. 

Snuff. Although but little used at tho 
present day, snuff-taking Avas forjuerly more 
in vogue than smoking. Up to a.d. 1700 snuff 
was used to Avard off infectious diseases, but its 
popular use as a sternutiitory is traced to a largo 
cargo raptured by Sir George Rooke off CWiz, 
and sold otf in English seax^orts at 3d. to 4d. a 
pound. 

Snuff is made chiefly from the stalks and mid- 
ribs of tobacco by a tedious process, during wliich 
fermentation is induced several times. The 
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coarse material of midribs and loaves is moist- 
ened with a solution of salt, and piled up into 
heaps containing many tons. The tomperature 
rises gradually to about 140^ F., and fermentation 
is allowed to proceed for some six months. 
At the end oij^this time tlic temperature begins 
to decline, and the heap is opened and the 
material ground a light brown 
powder [11]. This powtlcr is mixed 
with salt solution, and ])iieked in 
large chests for six to ten months, 
when another fernieiitation occurs, 
and the powder dovelo})s colour and 
aroma. The sniifl is well mixed, 
and sometimes submilted to a third 
fermentation. Finally the siuiff is 
well sifted to make it uniform. It 
will thus be seen that the process 
extends over from IS to *20 months, 
and cons(r(piently much of the nico- 
tine is dissipated. 

Rappee. Hnppee, ot tnhac rapt ., 
is a black snutT highly scent<‘d, and 
containing on an averijg<? 40 jaa'ceiit. 
of moisture. 'Phe dark colour is 
due to long continiiod h rmeiitation 
while in the bin. Prince's mixture 
is a rose-scented rapjiee, which 
takes its name from the fact that 
it was used by (leoige IV. when Prince Kege.nt. 
Scotch and Irish snuf/s are inad<‘ from stalks 
that have been previously roa.stc'd, which gives 
the characteristic smell to t}ies<* snulfs. Scuait 
k added to soinci varictii^s, and the mokturo 
is generally about 20 p('r C(‘iit. 

tJigh dried snuff is similar to 
Scotch snutf, but more ]»ungetit, 
and with only about 5 per eeul. 
to 8 per cent, of moisture. 

ClAara-'Colour no Cri- 
terion* The dictionary d(4iniii<iri 
of a cigar is “a compact roll of 
tobacco leaves for smoking, 
one end being taken in the 
mouth, while the otlicr is 
lit,” and the word can bo 
spelt in many difTcivat 
ways. A cigar coovsists 
of a core or filler, an 
inner cover, and an 
outer cover. The core 
should consi.st of the 
finest flavoured tobacco, 
and it is arranged in 
a longitudinal manner, 
so that the air can be 
^drawn through it from 
end to end. It will be 
seen from this that the 
colour of a cigar is no 
guide to its quality or 
strength, which depends entirely on the quality 
of the filler or inside poi tion. 

MaKing Cigars by Hand. In the hand- 
made cigars workmen require years of experience 
before mey can ftim out well-made cigars ; but 
of late years machineiy and various juecos 
of apparato have been employed to assist the 
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operator. The making of cigars by hand can be 
thus described : ITie tobacco leaves are moistened 
by spraying to render them pliable, the stem 
is removed, and the leaves piled on the top 
of each other. ITie workman sits at a bench on 
which is a maple wood block, under which is a 
drawer for w'aste, and near him is a rack or box 
to K^eeive the finished cigars. Ho is 
also provided with a knifo for cutting 
purposes, a vessel of tragaeanth paste 
for s tieicing the outer wrappers, and 
a cutter adjustable for various lengths 
— tliree to seven inches — with which 
to trim the end of the cigar to the 
projHM’ length. There is a pile of 
w i ai)per leaf kept damp on one side, a 
supply of filler leaf on the other, and 
inner wrapper or binder leaf in 
front. A wrapper leaf is spread on 
the board, and cut into as many 
wTn])pers as it will make, the wfxsto 
being pu.slied into the drawTu*. The 
binder loaf is torn into .suitable 
pieecs, and of those a large piece is ' 
laid on the board, and a smaller piece 
is placed on the top of it. The w'ork- 
man gathers up a handful of filler 
leaf, shapes it according to the kind 
of cigar required, puts it on the 
binder leaf, and rolls it thenun. ( !aro is needed 
to cITtH't the packing and rolling easily, or a 
defective smoke Avill r(‘sull. The outer wrapj>er 
is th<‘n rolled on spirally, Ix'ginning at Uie thick 
end, 1 he mouth end of tJie cigar being manipulated 
to a i)oint, and the edge of the wrapper touched 
w'ith paste. The cigar is tljon trimmed to the 
desired length in the 
cutter niachiue. 

Auxiliary Ma- 
chinery. To assist 
the w'orkman, suction 
wrapiKT holders and 
cutters are now em- 
ployed, by which a sav- 
ing of wrapper is ob- 
tained and a smoother 
appearance given to tly 
cigar. Originally tJie ' 
suction tables were 'let < 
out on hire, but &ey ' 
are now' obtainable at 
much more /a^yanta- ■ 
geous rates. of 

these have; 

cutting out the but ' 
improved p^t^ths em- . 
ploy a circular knife,, so 
that the leaf is not tom 
at the edges .(12], 
Bunching machines are 
also employed, in whkh 
the filler is placed in a -shaping cup, and by 
means of a concave roller revolving 
apron the filler is quickly pr^^r^ in . iv 
suitable shape for binding. another 

variety of bunching macliino pocket js 
formed in the apron, and no sh^mg oup'^J^I 
needed. ' ' ' 



APPLIBD BOTANY 


Moulded Cigors. In moulded cigars 
the bunches of filler are put into wooden moulds, 
some twenty moulds being arranged in each. 
Tlie filled moulds are placed under a proas for 
some hours, and are then ready for taking out 
and covering. Naturally it does not require 
such expert workmen to make eigai*s by tin 
mould method, but the results obtained 
are, when using modem mouULs, difficult 
to distinguish from hand-mad(‘. (dgars. 

revolving mould is <ronsidored to give 
the best imitation of hand- 
made cigars. The hand -ma d e 
cigar generally contains more 
tobacco than a moulded 
cigar. The moulds are ob- 
tainable in a great variety 
of shapes— the Miller, Dubrul, 

& Peters Manufacturing Co., 
of Cincirmali, illus- 
trating in their list 
many hundnals of 
shapes and sizes fl3J. 

The nearest approacli to 
a machine for making 
cigars is obtain(*d by 
combining bunching orieg s ‘‘ simct.kx 
machines and moulds. The Fteuse machine feu^ds 
the tobacco to two pairs of jaws, Avliich form 
the core to any d(rsitvd sha])(‘, and subsequently 
put on the binder and wra])])cr. A small mould 
is employed for shaping and polisliing the 
point of the cigar. 'I^he Wart maim niachine rolls 
the cigars between four rub- 
Ixjr rollers, so shaptid that a 
pocket is left between tlu^ 
rollers in the sliajH; of a cigar. 

Finishing and Box« 
ing. The cigars as turned 
out by the above proci;sscs 
are dried in the sun, or by 
a gentle heat, and sorted out 
according to colours, brandixl 
if needed with a hot brand, 
jiacked, and pressed info 
bundles or boxes. B<‘fore 
boxing the cigars a little ])er- 
fume is sprinlded in the box. 

This perfume contains rum, 
lemon^ ci^dar, vanilla, and 
other essential oils, the pro- 
jportions of whieli vary, each 
;|.^aker having his own si^cret 
lOrmulse, The red cedar 
%CK>d# of which the boxes arc 
made, comes from tkiba, 

Mexico, and Central America, 

Jbut the forests are rapidly 
being depleted. 

Cigarettes* The con- 
sumption of cigarettes has 
increased so enormously of 
late years that it is difficult 
to realise that cigarette -smoking is quite a 
modern habit. The fashion w^as set by the 
sixers who returned from the Crimean War, 
where circumstances had necessitated the 
use of tobacco in the form of cigarettes, and 


preference clung to the habit so formed when the 
necessity for it had vanished. 

Cigarette Making. The art of making 
a cigarette is first to propaie a 8uffici(m<*y of 
tobacco in the form of a rod, and then to enclose 
the rod of tobacco in rice papier, fastening 
the edgi's of th(^ paper together by pasting 
or twisting, (.’igarettes up to recent years 
were made mostly by the smoker himself, 
but th(‘ invention of automatic machinery has 
transferred the operation to 
Jarg(^ manufacturers. The 
evolution of the cigarette 
nia^'hine is a striking instance 
of the ]>crseveranec of inven- 
tors and of ultimate success. 

Single Cigarette Ma- 
chines. The simplest typ(^ 
of cigarette machine is that 
in w'hi(!h single cigarettes are 
made, this type Ixung divisible 
into two: (1) Machines in 
which th(^ tobacco is prepared 
and encased in rice paper ; 
and (2) machines in which 
the plug of tobacco is stuffed 
SPINNING w MiiiNK nudy-made tube of 

paper. It w'ill be notc'd that the efforts of inven- 
tors were v(‘ry motiesl. at' first, the manufacture 
of cigarettes following strictly on the lines of the 
hancl-madc article. As an (‘xarnplc of tJio first 
ty|>e of single (uga'vtte maoljines may be cited 
the Kvans Coricinrnim machine [14], w^hich first 
, appeared on the market in* 
1877. In this the tobacco for 
j one cigarette was arranged 
I on a grouping of small, cor- 
rugided rrillers driven from a 
(Central wjjcel. The tobacco 
being iK^atly arranged, a 
cigarette paper w%>.s intro- 
diK cd, the Jid closed, and 
then one turn of the handk* 
w rapped the paper neatly 
round the tobacco. The 
makers of this machine claim 
that an expert ojiorator can 
turn out 150 to 250 cigarettes 
per hour. A more ambitious 
mat^hinc on a similar princi- • 
pie was that (ff F. J. Luding- 
ton, invented in 1891. In 
this the tobacco was rolled 
and the edge of tht^ wrapper 
pasted automatically. The 
next stop is shown in the 
Lemaire macliinc, in which 
the cigarette filler is cut into 
lengths before being rolled 
j in paper and the edges of the 
paper pasted, it being claimed 
' that less waste and no loose 
ends result from this method. 
In the Williams machine the tobacco is fed to 
automat ic mechanism and jiredeU'.rminetl charges 
severed and conveyed to the rolling apron, there 
being mechanism for cutting the wTappers and’ 
pasting the edge, air suction being ei^ployed to 
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keep the ^pers . flat. , Girard, in 1895, with a 
view to quickening the proce»8, devised a mov- 
able part in the mould, through which the 
cigarette was ejected by a jet of air. In tliis 
machine also the edges of the pap<jr are fokhni. 
Grouvelle andBolot devised a machine for making 
four cigarettes at a time, the rolling being in imi- 
tation of the tingei*8 by mcvins of oscillating 
binged levers. Tn Wood s machine the pa|H‘r is 
fed to the machine from a roll, the width of 
which is equal to the length 
of the finished cigarette, 'flic 
Hilgartner and Walker in- 
vention is an at tempt to pre- 
pare the tobacco more 
carefully before cutting it 
into prop(‘r lengths and 
feeding it to the rolling 
table. 

Plunger Type Ma- 
cluines. The Pierrot 
Mirmot machine, invented 
in 1884, may Ix^ taken as 
an early example of f.lio 
plunger type machine. 

The tobacco is bnmght 
down from a receiver 
iKitween two endless hands 
running at different speeds to ecpuilise the 
thickness of the Layer. The tolxieco finis 
carried forward tuiters laterally into a mould, 
the bottom of which rises to deta(‘h ami 
comptess the quantity to form a cigai'ctte. A 
strip of papiT to form a mouthpicijc is twisted 
into form within the mould and is eanied 
upwards with the tobatxio when the mould closes. 
A piston then advancijs and pushes the contents 
of the mould out endwise through a tulie or 
sheath, on w'hleh a pa|Kjr wrapper has previously 
• been arranged, Nipjicrs hold the wrapper ujkmi 
the sheath, and at the proper time allow it to 
pf^ forward, so that it may receive the tobaceo 
within it and also the mouth pie(‘o in its proper 
position as these /..-c thrust out of the mould hy 
the piston. The end of the cigarette is received 
by scissor-like cutters which remove the sufx*r- 
fluous tobacco. The- wrappiTs to Ix^ filled avo 
taken from a mag«a/ine by a sk<nver-like instru- 
montt which passes through a wrapper, removes 
it endwise from the mag- 
azine, and carrk'^ it to a 
sheath ; then a slider on 
the skewer pushes' the 
wapper off .endwise and 
transfers it to the sheath. 

The inventor claims that 
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,^this machine will make 
15,000 cigiirettes a day. 

The machine has since been improved in respect 
to the mechanism by which the pro])er quantity 
of tobacco is detached from the mass before com- 
pression in the mould. Deconfl6*s machine of 
1880 makes paper tulies with interlocking edges 
iihpasted. These tubes are then placed on the 
end of a funnel and the tobacco contained in 
the funnel pushed into the tube by means of a 
plunger. The. (leorgii machines are of this type ; 
the in an apron, and the charso 



pushed by a reciprocating plunger into flnished 
paper tubes. The Ollagnier machine requires 
hand work to judge of the quantity of tobacco foi 
each machine, the charges being then rolled and 
introduced into paper tubes. Grouvelle and 
Belot also adapted the plunger device for a 
machine making two cigarettes at a time. To 
the plunger type also belong the Jasniatzi, Berg- 
stricsser, and Pederson machines. The New. 
Transporter machine is one which is largely used 
by tolwcconisfs in Kngland. A paper tube is 
slipped over a projecting fimnel and held there 
until lilled with tobacco, and by moans 
of interchangeable ])arts the cigarettes 
may be made circular or flat 
and of different degrees of thick- 
ness 

U is an intiTcstmg problem 
w’hctlier this type of machine will 
outlast other kinds referred 
to in this lesson. It is cer- 
tainly at the present one 
of the most popular types. 

Paper tubes for cigar- 
ettes are made in contin- 
uous lengths, the Bruandet 
nia(‘hine being capable of 
making tLaily a length of 
tuber corresponding to half a million cigarette 
luln‘s. 8t‘parat<" mairhincs cut up the tubes, and 
in some fa(*tori(‘s a sjiecial machine is used for 
opening up tlic flattened tulx) before tilling it 
with tobaceo. 

All « tobacco and Folded ■ end 
Cigarettes. AU-tobaceo cigarettes, in which 
the outer wrappu* is cut from cigar leaf, are 
nec(‘8sai ily made on single cigarette machines, 
apfiaratus being provided for cutting out the 
wrapixjrs. Jt is nece.ssary to exercise care in 
cutting up . a leaf of tobacco to avoid the heavy 
veins and midrib. A difficulty is often experi- 
enced in fastening the wrapper properly. A 
tragacanth pastir is the best adhesive to use. 
The Hayden cigarette machine is one which folds 
ill the t?nd of the cigarette after the manner of 
SjMvnish, Cuban, or Mexican cigarettes. No paste 
is used on the papm* wrapper, a twisting motion 
sufficing to hold the wnapper securely. This is 
done to enable the user to readily open the?. 

cigarette, as it is custo- 
mary for users of thm.v^ 
form of cigarette to rptf 
the tobacco by 
before smoking. ’ ; ' 
Conical aiiid 
Cigarettes* Thft1^a|»e 
of cigarettes is m- 
ways round. One pi? the 
B<.>nsack machines is devised for conic^^cigar- 
ettes, users of this shape of cigarette r 

ing that there is less waste of tobacco ib|Pie i 
thrown away. Tlie oval, flat, or elliptic||pjgav* 
ette is growing in favour, the s^pe bein^j^ttear 
adapted for holding between the lips. Tb^seam 
of the paper wrapper is generallj^' on flat 
side, but it is suggested Siat, an improi^ent 
w'ould 1)6 to make the seam on one of the nlirtovr 
edfires. The tohA.ecn aX iliA m^biriA ' 
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i« of a round section, and must be separately 
moulded to the required elliptical shape. One 
of the Elliott machines has been adapted to this 
purpose, and one of the well-known Baron 
machines moulds the tobggb^|TOA to aii elliptical 
shape before wrapping; and 

Ohambon machine the iomieco is introduced 
into the paper tube by a spiral or screw arrange- 
ment and the finished cigarette pressed into 
oval form. Such cigarettes have, 
however, a tendency to rot u in 
to their original shape. 

Mouthpieces. IV) 
prevent cigarettes ad- 
hering to the lips they 
are provided with 
mouthpieces. Th^^so 
may be made by bronz- 
ing or waxing tlie end 
of the paper or by at- 
taching a separable 
mouthpiece. Mo u th - 
pieces of stouter paper 
than that' used for 
wrappers arc dipped or 
brushed with molted 
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Ijarafiin wax, w’hicli gives IIkmii a translucent 
apiHjarance and is (juite ethn liial in preventing 
the cigarette sticking to th(i lips. Spetnal 
machines are used Cor nuiking and attaching 
mouthpieces, one kind also removing a little 
of the tobacco from the end of the cigarette 
and inserting a small plug of cotton-wool. 

Continuous Cigarette Machines. 
The machines in which a long row of tobacco 
is encased in paper— the operation proceeding 


brought to the middle of the bolt by converging 
guard-plates, and then pressetl sideways between 
two pressers moving towards each other. The 
tobacco then passes between converging spring 
guides to a series of pairs of grooved shaping- 
wheels on vertical sliafts, by w'hich it is pressed 
into an endless rope. Running along the upper 
surface of thesis Avheels is a horizontal . endless 

bolt. Scrapers of 
special form and 
arrangement an? 
pi'ovided to remove 
any matter adhering to 
the shaping wheels. 
The tobacjoo then 
] lasses on to the endlt^ss 
strip of cigaret to paper, 
and the two pass 
through the forming 
a])paratiis, bywhicli the 
paper is gradually lamt 
up and foldtal round 
the tobacco aiul finally 
])asted and pressed. 
The adhesive is applied 
to the pasting disc by 
means of an endh'ss thnaid running tJirough 
tile paste reservoir. Aftc^r the endless cigar- 
ette is formetl, it passes to a cutting apparatus, 
consisting mainly of a rapidly rotating disc 
cutter carrital at tlie end of a revolving arm. 
In 1S0.‘1 was introduced the Sloan & Barnes 
maidiine, in wdiicdi the ribbon of paper is fed 
round the ropi^ of tobacco in a spiral manner. 
The inventors lik<‘wise improved the manner of 
2 )reparing the filler. 'I’lio Moxiield machine also 




it^^tely — and then cut up into cigarettes mark 
advance [15J. The Elliott machine, 
iOTehtbd in 1890, started with the loose tobacco, 
whieliVasapread in a layer, parted into windrows 
of uniform width and quantity, and pressed into 
continuous compact ropes or rods of tobacco. 
The wraj^per -was then applied and past-ed 
suitably. ^ In the Bohl machine of 1893 the 
tobacco is fed forward upon an endless carrier 
belt, moving upon a horizontal table, and is 


applies the paper spirally. The next step in the 
evolution is the abandoning' of the use of paste 
for sticking the edges of the paper Jiorizontally 
applied. Paste impares the flavour of the 
cigarette, and Munson’s machine provided an 
interlocking device for the edges of the paper, 
the seam being afterwards crimped to make it 
hold. The Allagnon method of closing the edges 
is by two pressures on the seam, one being by , 
means of a toothed disc. Kirsh^er also claims 

4377 : 


APPLIKD BOTANY 


an indenting or crimping device for holding the 
edgc» together, adaptable to the Bonsack 
machine. 

Obviating Frayed Ends. Of the many 
attempta to prevent tobacco fraying from the 
ends of cigarettes may be mentioned Liimlcy &> 
Taylor’s machin(^ Tn this the arrang(iment for 
cutting up the continuous rod is so dt^ vised that 
it clears the tobaciro away from the space about 
to be cut. One of the greatest difficulties that 
have had to ben overcome in this type of machine 
is in the apparatus for carding or combing the 
tobacco to equalise it before forming it into rope. 
If the supply of tobacco be unequal, it gives a 

of unequal d(*iisity, which shows it.s<‘lf in 
cigarettes that arc diffi(*ult to draw. Th<^ 
Bonsack machine is one in which th(‘ meclianism 
in tliis respect has reaelual a high pitch, one of 
these machines being adapted equally for long 
or straight cut tobac(u) or granular tobacco. 

PIPES AND PIPE MAKING 

The materials of which tobma^o pipes art^ made 
are of various kinds —clay, wood, mecrscliaiiiii, 
asbestos, and metal. Bak(^d clay is ])robably 
the oldest maU^rial of which pipes have b(M‘n 
constructed, and the manufacture of clay pipes 
therefore will be considered first. 

Clay Pipes. clay from which pi])es ar<‘ 

made is a soft clay nearly free from iion, lime, 
and magnesia, so that it is (u)loiirles.s wlnm 
baked, and very refractory, Broseley in St atford- 
shire, Purbccic in Dorsc'tshire, and Glasgow are 
centres of clay-pipe manufacturing. I'lieni are 
two main processes emj)lo 3 '^ed in tlie making of 
clays — namely, pr mi nj; and mould iny. l^ressing 
is mostly done on the Continent, and is rapidly 
dying out as tlie results are V(;ry unsatisfactory. 
In moulding, the clay is first of all weatJiered and 
matured till on the addition of water it can be 
kneaded into a smooth, Jiomogeneous mass, 
sufficiently tenacious to hold together readily. 
A mould of steel or brass is j)repan'd which 
represents each half of the clay pi]»(; cut longitu- 
dinally down the centre, a brass bka^k occupying 
the place of the insid<i of the bowl. Glay is laiil 
in this mould and prt;ssed, the block being 
ins<n’U‘d, so that the result is an exact half of a 
clay pipe. If two or more such moulds be 
prepared— in actual manufacture cacli mould 
consists of a great number of half pipes — and laid 
together so thnt th(' (*dges of the clay bowls and 
the fiat sides of the shanks, wdiich are solid, are 
in apposition a complete pipe is formed, a wire 
being passed down tlie centre to make tlio bore. 
The press is then opened and the pipe removed. 
Anntner workman trims off tin? rough cdg(‘S and 
^ulls out'the wire from the stem, 'fhe pipes are 
allowed to dry in the air for some time, and are 
then baked. 

Firing. The pipes are stached in a large 
Hiring oven, similar to the ovens in which 
earthenware is baked, and the heat gradually 
brought up to. a red heat. After a period of 
firing, which varies according to th<j kind of 
clay, the fire is allowed to me out, and when 
cool the pipes are removed from the oven. 

Tobacco concluded : 


Shiny clays are treated, before^ baking, with a 
lead glaze, such as is employed in glazing pottery, 
but some clays receive a natural glaze from the 
mould which is retained even after firing. 

The mouth end of the pipe is tipped with 
sealing-wax dis^l^hd * 1 ^ methylated spirit. 
The moulds for pipes are of various patterns. 
In the list published by McDougall & Co., of 
Glasgow, over 400 different kinds are quoted 
and tigured. Pipe- making machines are also 
employ(‘d, one of the best being that invented by 
Mr. Voimg, of the lirm of Davidson it Co., of 
(Basgow. 

Briar Pipes. Wooden pipes care made of 
various hard woods, the chief being briar or 
bruy<'r(* root. This wood is used on account of 
its incombustibility. Briar w'.ood has no con- 
nection with rose briers, but is the root of Erica 
arborea, a sp(‘ci(\s of heath, which is grown in 
France, Italy, and Corsica, (.’entres of tlie briar 
pipe industry art' St. Claude, Jura (France), and 
Xuremlierg 4’he yiipes arc tiiiished and fitted 
in London, hut much briar wood is now obtained 
in Scotland and made into pijies in. England. 
The roots shaped roughly into the form of 
pijH's, and th(‘U simmered for twelve hours in a 
vat, which has the (dbict of im])ariing the much 
admired yellowish -brown tint. A good pipe 
needs to be free from flaw's, and as only about 
10 per (umt. of the pipes made fullil this condi- 
tion, it is not difficult to understand why a good 
briar pipe is expensive. J’lu^ Haw'S in .second 
cpiality pip(‘S are stofipcHl up wuth a composition,, 
but the dilTorcuice is a])parenl after the pijx^s 
have been smokt^d a few tinuis. Thc^ rough 
blocks are converted into pipes by a process of 
turning and grinding. 

'I’iieotluu* wof)ds used for pipes are the Malialeh 
cherry, which grow’s near Vienna, the mock’ 
orange of Hungary, the jessamine sticks of 
Turkey, xVustralian myal wood, and ebony. 

The HooKah of the East. Mention 
may here be mad<i of the hookah or watej' pipe 
pref(Tred in Oriental countries. This smoking 
apparatus consists of three parts : (1) The head 
or bowl ; (2) the 'water bottle or base ; and (3) the 
flexible tube and mouthpiece. The smoko passes 
through water, and lienee is quite cool by the 
time it reaches the mouth. , ‘ 

Meerschaum Pipes. Meerschaum is a 
Jiydratcd magnesium silicate which, from its 
appearance and lightness, has become known 
JIM ‘•sea-froth.’’ It is found in Asia Midqr 
(the jilains of Kski-shehr), at Negroponte.ahd 
Samos (Greece), and in California and 
The meerschaum is made into pipes at 
and Ruhia in Thuringia, whither it is impo!r^ 
in tlie rough state. The irregular blocks of 
mecrschauni are scraped to free them from 
their red covering, dried, and polished with 
wax. The pipe- bowls are also soaked in melted . 
stearine, wax, or spermaceti after they have 
been turned and carved. The reputation of 
meerschaum has declined of late years, but some 
smokers are still proud of the colour they have 
obtained on a well-smoked meerschaum pipe.^ 

followed by Forestry 
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passenger porUTS. Farther, railway 
companies give limited employment to females. 
Till quite recently, female employees were 
confined to such posts as laundry-rtiaids, ladies* 
cloak-room attendants, and barmaids in refresh- 
ment rooms. However, female clerks are now 
employed by the j)rmeipal raihvay compani(‘8 
in the chief goods offices, and the employment 
of women in this branch will be augmented in 
the future. The? Cheat Western Railway (unploys 
female attendants on a few of its long-distanee 
corridor expresses. The duti(‘s of these “train 
maids ’’ are the rare of the toilet -rooms, tb(‘ ebargi' 
of children while tlusr parents or guardians ar(‘ at 
meals in the restaurr-nt ears, and the ehaperonagt* 
of ladies travelling without an (‘scort. Tlie 
Irish railways have sonu^ female booking (clerks. 
It may be noted that. the. (^ontin(‘ntal railways 
go further than the British where female labour 
is concerned, employing woiiK'n as gatekeepers 
at level crossings, and placing them in ehargt^ of 
signal cabins on main lines evi*n. On its present 
oomj>aratively small scale in the goods and traffic 
departments, female labour is maiuly recruited 
by selection from among the daughters of the 
companies’ “ weekly wages ' staffs. 

Premium Apprentices. Most, com- 
panies take “gentlemen,” “eath'.t,” or “suju'rior 
apprentices” into their locomotives and enginee^r- 
ing departments, and one or two also admit 
a few such premium apprentices to the clerical 
staff. Th^ ago at which “superior a})prentices ” 
are accepted is generally about J7 yea.rs. 
There is no formal examination save for sound 
health and eyesight, but candidates are ex- 
pected to have what is known as “ a good 
public school education.” The jne^mium payahh^ 
varies with the different companies from £50 
to £100, and is partly retunu'd in wages after a 
probationary period has been sta’V(;d, the remain- 
der of the money being devoted to the mechanics* 
institutes, libraries, schools, et(*., organised by 
the companies for tlie beiu'Ht of their employees. 

’ premium apprentices go through the mill in the 
locomotive works, carriage shops, running sluds, 
drawing offices, etc., just like the sons of working 
men and clerks who are apprenticed to a railway 
company without paying any premium. As a 
rule, no definite promise of future employment 
when the apprentice shall liave eomjffeted his 
training is 'made. Tliero are so few higher posts in 
the railway service that the companies ai'o Hooded 
with fully-trained gentlemen apprentices, who 
do not care to accept all that their employer’s have 
usually to offer them — namely, subordinate posts 
worth £2 per week. Consequimtly, the majority 
nave to leave home railway employment and try to 
obtain work on Colonial railways, or in various 
engineering industries. The fact that a young 
engineer has passed with credit through the 
Swindon or Crewe railway works is a good re- 
commendation, although it is not a guarantee to 
his finding lucrative employment in civil life. 

, Railway Rules. Every servant of a 
J^ilway company on his appointment is given 
A'oopv of ho “Rules and Regulations,” which 
have Dwai;)^eed to generally by the companies 
that to the railway clearing system. 


The manual contains a compendium of the rules 
laid down for sij^alling, control and working 
of stations, working of trains and permanent 
way and works. “ Every servant will be held 
responsible for a knowlecigo of, and compliance 
with, the whole of its contents.’* 

Varieties of Occupation. The railway 
service cmbi-aces several hundreds of distinct 
o(;e.upations and grades of particular occupations. 
The following table sets forth the principal 
callings of railway servants as distinct from the 
salaried staff. The depart mtmt under which 
each occupation falls is indicated in brackets. 


Artisans (^n^^iuo^•r’8) 


I Lalxnircrs, iniscKllaTieous 


Uallast packers (ouKineer's) Lanii»!m!n (tratfic) 


ttar buys (luecj.) 
boiler Kiuiths (loro.) 

Boiler washers (loco.) 
Book carriers (mxids) 
Brakesmen (fioo<ts) 
(‘allers-olf (Koods) 
(’ativjiHHerH broods) 
Canvassers, ])U8seiiKer 
(trallie) 

rapsfannieii («oods) 
(3arria«e cleaner.^ (carriage 
and \vagg{)n) 


J.etter sort(*r8 (tralllc) 
Loaders (goods) 

Miiniber takers (goods) 
Omnibus drivers (horse) 
Platelayers (engineer’s) 
I’orlers. jdalform (trattio) 
I’orters, luggage (truflle) 
Por((T8, g(jods, indoors 
(goods) 

l^)rte^s (parcels post traffic) 
Porters, signal (traflie-signal 
engineer) 


P.irriage e\a mi. lers (carriage Point cleaners (engineer’s) 


and waggon) 

Checkers (goo<ls) 

Clerks, booking (trallie) 
('lerks, goods (goods) 

Clerks, parcels (t rathe) 
Clerks, lost prop(*rr> (tratlie) 
Clerks, telegraph (engineer’s) 
Clerks, lemale (good.s) 
Conductors (trallie) 

Cooks, dining-ear (hotels 
and refreshments) 


Policemen (traffic) 

Ball mot<>r-oar drivers (loco.) 
Bail motor-car firemen (loco.) 
Bail motor-car conductors 
(traffic) 

Boad motor-car drivers (loco. 

or special automobile dejjt.) 
Boad motor-car conductors 
(I rathe) 

Sandciriers (loco.) 

Searchers (goods) 


Detective inspectors (gener.-il sinmters, passenger (traffic) 


inaiiagcT's) 

D<‘teetlve sergeants (genera 
mamiLMi’s) 

Dining-ear attendants (hotel 
n»nl retreshrnent) 
Kleclrieians ( elect r i cal 
engineer’s) 

Kngiiie-drivers (loco.) 
Kngine-eoal<*rs (Jt)Ci>.) 
Kiigiiie-eleuners (loco.) 
Firemen (loco.) 
Firc-dror>pers (loco.) 
Fire-lighters (loco.) 

Fitters (loe(».) 

Fortmien, platform (traffic) 
I'’(»remen, parcels (tratfic) 
Foremen, permanent way 
(engineer’s) 

Foremen, shed (loco.) 
Foremen, shunter (traffic) 
(Jangers (engineer’s) 
Gatekecpcr.s (tratfic) 
tioods agcMits 
Guards, p;issenger (traffic) 
Guards, go<*ds (trallie) 
Guards, rclii f (traffic) 
Guards, porter (traffic) 
Guards, pilot (traffic) 
Greasers (carriage and 
waggon) 

H(/rsekeepers (fjorse) 

Horse stablers (horse) 
Inspee.tors, district (traflic) 
Inspectors, district 
rngineer’s) 


Sliunters, goods (traffic) 
.Signalmen (traffic-signal 
' engineer) 

’ Signal titters (traffic-signal 
engineer) 

I Signal linemen (traffic-signal 
engineer) 

Sleeping-car attendant* 
(traffic) 

Stationinasters (traffic) 
SiuitJiM, miBeo^aneou^ (en- 
giru'cr's, works manager's, 
chief meciianical engi- 
neer’s) 

Surfacemen (engineer’s) 
Telegraphists (traffic) 
Telpgrapli messengtirs, 
juniors (traffic) 

Telegraph linesmen (elec- 
trical engineer or signal 
engineer) 

Ticket jrollectors (traffic) 
'rieket Inspectors (traffic) 
Truck markers (goods) ' -> 
Tube cleaners (loeo.) 

Van boys (traffic) 

Van drivers (traffleV?'*®’,'^’; , 
Van mechanic.^ (carr|^||fe|ftji 
waggon) 

Van washers (horse)’^' 
Waggon examiners (fatdkgc 
and waggon) 

Waiting-room attendants 

(traffic) • ™ 


Inspectors, platform (traffic) Watchmen (traffic) 


Inspectors, yard (goods) 
Kitchen porters, dining-car 
(lHH.els and refreshment) 


Wheel tappers (loiX). carriage 
and waggon) ' 

Yardmen (goodsT 


vS*.uuo partioulars as to wages are included in, 
the following articles of the series, which deal 
with the work of the different departments. 

The companies r.lso provide the uniforms for all 
members of the iiniformod staff, and'also certain 
articles of the working clothes worn by other ser- 
vants. For instance, enginemen are supplied with 
pilot-coats and labourers with greatcoata. Then, 
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lodging allowances are given and tra veiling ex- Company, however, withdrew and founded one of 
penscs defrayed when men are away from home. their own. They did it on terme amicably arranged 

Advantages and DrawbacKs of the and some of the other companies alTocted rtro 

Service, The advantages and disadvantages now seeking powers to follow their example, 
of the railway service may be enumerated. The members' conU ibutions anioimt, as a rule, 

First is permanency of employment and to 2} per cent. }>er annum of their salaries, being 

security of pay. Once on the regular staff a deducted monthly from their pay, and the 

man may rely upon continuing in the company's company c ontributes in equal proportion. If a 

service till incapacitated by age, provided that member elect to retire from ‘the service of a 

Ins habits are steady and diligent. Tiie railway company before KU]x*rannuaiion, or if his services 

service is on a par with the Post Office and other be clis|x^rised with by the company from any 

Government splmn's of employment in that its cause other than fraud or dishonesty, he receives 

employees have nothing to f(^ar from fluctiration back the whole of his own contributions. If 

of trade. The only exci'ption is th(‘ cast* tff the he be dismissed for fraud or dishonesty, he is 

mechanics employed at railway works, who are liable to forfeit the whole of his contributions. If 

liable to lx? placed on short lime, but not dis- he die Wore superannuation, his representatives 
charged in time of slackness. r(?ceive the equivah'nt of half a year’s avt?ragc 

Secondly, then? are the liberal superannuation, salary, calculated over the whole. term of his 

jrension, provident funds, Ijac ktd u]) by wvW- t ontributions, or the sum of bis ovmi contribu- 

organised benevolent societies and saving banks. tions and those of the company in his behalf, 

Thirdly, the man lias a fair field and no w'hichcvcr lx? the greater, 
favour in respect to promotion. Sir George Provident Societies. The “ wagea ” 
Findlay did not exaggerate when h<? wr ote : staff, both \vc<‘kly and daily, liave the benefits 

The humblest I'ailway st‘i vant, if he dot's not, insuraneo. ]>rovident, and ptmsion societies, 
like one of Napoleon’s t orporals, carry a mai shafs object of tlu? insurance society is to provide 

baton in his knapsack, may at Ic'asi tonternplatc an allowance for the first t wo weeks of dis- 

a field of possiblt? promotion of almost as wide a ablcment arising from ru?cidt>Tit incurred while 

scope.” It would surprise the public to hear in the disebaigc of duty, and a supplemental 

of the humbk? beginnings of many of the fore- allowance to tfiat provided by the Workmen’s 

most railway men of the day. Gompcrisation Aet, 1897, in causes of disablement 

First among the disadvantages arc the long extending beyond two weeks, and an allowance 

hours, and secondly, where the salarirnl staff jn case's of death or permanent disablement 

are conoerneti, the ('inolurncnt ( annot be d<‘- arising from accident in the discharge of duty, 

scribed as princely. The higher posts carry in those cast's in vrhich th<' company are not 

with them good incomes, but the number of liable under the iilxive Act, or are only liable 

such posts is proportionately very small, work- up to a sum of X.U ) ; also an allowance in case.'! 

ing out to about only onc-tonth per cent. of death arising from other eausc'S than accident 

of the total numbef' of all grades employc'd. on duty. Mi'inlxTship of the insurance society 

Thirdly, hard and unremitting application to voluntary, the men contributing from' Id, to 
work is demanded of all railway men. 'I’lii'ie is por wWk, according to class, 

a fourth disadvantage, w'hicb conc(*rns only the q'ti*. provident and pt?nsion societies arc 

operating staff — that is, engineuieii, shunters, usually merged togi'ther, and membership of 
guards, etc., w^hose duties must Vu* plactxl in ),otb is obligatory. 

the category of dangeious employments. q^ht* provid* nt society insures a weekly 

Superannuation. Superannuation fund allowance in cases of temporary disablement 

associations are for tht? benetit only of the for work arising from other causes than accident 

salaried officers, and membership is obligatory on duty ; a retiring gratuity for old or disabled 

: as a condition of service for all who join umb*r memlx*rs in certain eases, with tire same restric- 

,28 yws’^of age. T’lieir obji‘ct is to jnovide tioii as Ix'fore ; a tleath allowance to the repro- 

each contributing member with a r.upcrannua- sentatives of decf'ascd members, provided that 

.allowance on hia reliroment from the d<‘alh was not incurred through an accident 

between 60 and 6o years of age, (>r at on duty; and an allowance towards the funeral 

^lier perkxl should liis health ]X‘rma- expenses on the death of a memlxVs wife. 

f fail^ provided Uiat he has been at the 'Hie pension fund awards pemsions to old or 
of his irctirement a fwvying member for tt*n disabled members aged between sixty and 

,, while there is also a payjnc?nt to a .sixty-five, subject to their having lK?en members 

next-of-kin in the event of his death for a fx?riod of twenty yi?ars ; while wffien he 
l^^^pauperaimuation. has arrived at sixty -five any member can. claim 

bf the larger companies has its own his pension irresptxjtive of the state of his health, 
su^^nnation fun^ managed by its owm officei-s, The weekly premiums to the joint societit?H 

the Railway Clearing House has— or, begin at 2d. for third-cla,ss members under 18 

tather, had---a Superannuation Fund CorponfCiou years of age, or receiving less than 12ft. per 

for all leas important companies who ehosti^to wet?k in wage.s, and rise to Is. 2d, in the case of 
join iti , 1905, unfortunately, on a valuation members wbo join the? first-class from forty to 

th6 lati^.iuiid was found to be not what is called forty-four years of age. 

. ‘‘attuarialfy and the scale of benefits had Some componies have distinct benefit societies 

^ id Tlws Groat Centra! for the locomotive staff. 

Continued 
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The Training of a Telegraphist The Morse Code. The Trans- 

Fullowidii: on Ei.wTun iTV 
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mitting and Recording Instruments and their Manipulation 
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A PRACTICAL telegraphist is a person of either 
Bex who has been trained in llie art of signal- 
ling messages by <‘lectrie telegraph. Tho length 
and variety of this training vary enormously, 
for whereas a few days’ jiractiee is often sufli- 
cient to enable the village shopkeeper to signal 
moasages on the “ Wheatstone A It (’ ” instru* 
ment, years of training are reijuired for the mak- 
ing of the all-round expert 
who can deal with all classes 
of instruments and of work 
such as arc found in iwery 
large telegraph station. 

Although the art of signal- 
ling messages was known 
lieforc th(^ invention of tla^ 
electric telegraph in 1887, the 
enormous developm(‘nt whieh 
followed that epoch-making 
event necessdated the ]>rovi- 
flion of largo numbers of 
signal !ors, and opened a new 
career to many thousands of 
both sexes. In passing, avo 
may mention that tln^ro are 
numerous instances of tele- 
graphists attaining to posi- 
tions of world -wide fame, 
noteworthy exampl(‘s being 
Jldison, tile great inventor, 
and Carnegie, the millionaire 
donor of libraries. 

Entering the Service. 

The aspirant must first enter 
for one of the (>pen (Vimpeti- 
tive Examinations for Tele- 
graph Learners. Full infor- 
mation is given in the Civil 
S-.n'vice course fpagt? 2807], 
and we shall assume that his 
visit to tho Civil vService Ex- 
aminers has had a satisfacs 
tory result, and that he has 
also passed safely through 
the inspection of the medical 
officer. 

.Our learner now takes up 
duty in the Telegraph School 
at the O.P.O., where he will 
remain until he attains siiffi- 
cieht expertnoss to deal with public messages. 
|[e will receive no pay, will practise eight 
hours per day, and may recpiirc from 10 to 
20 weeks to reach the required standard. In 
jnost oases the learner will, on entering the 
school, see for* the first time a telegraph in- 
SttuifienL but many energetic youths while 
vprteparh^ for. tlieir Civil Service Examination 
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1. MORSE CODE 


obtain also tuition in practical telegraphy, 
at outside schools, such as that conducted at 
Mortimer Stret'l, London, by the Regent Street 
Polyleehnie. The Jiaigth of time without pay is 
reduced accordingly. 

'Phe learner’s hist duty is to make acquaint- 
ance with the Morse code fl] and the time code 
1 2 j, and for this purpose he is provided with cards 
giving the necessary infor- 
mation. 

It Avill be seen that tho 
Itlters of the alphabet are 
formed by combinations of 
dots and dashes, varying in 
number from one to four, 
w liih^ the figures in each case 
have livt?. Tn determining 
th(^ proportionate length of 
tlu* various signals and spaces, 
tlu‘ fundamental unit is the 
dot. A dash is equal in dura- 
tion to three dots. The space 
))etw'een the dements of a 
]ett(T is equal in length to 
one dot. The space separ- 
ating th(^ letters of a w'ord is 
(‘qual to three dots, while 
the space between Avords is 
etpial to six dots. 

The time code is used prin- , 
ci pally to indicate the time 
at which a telegram Avas 
handed in. Each figure on 
the clock has an assigned 
letter, so that A stands for 
1 o’clock, C for .3 o’clock, AC 
for 1.15, CA for 3.5, and so 
on. For tho four fniiiutes 
whidi intervene ’ between 
every two five-minuto points, 
the letters r, s, w, and x are 
used, so that OAr means 3.6, 
and ACw means 1.18. 

The Sounder lnstr| 
ment. After studying tn 
card the learner will takd his 
place at a sounder sot [6], 
consisting of a single-ciirMfit 
key and a sounder. The^ #8 
short-circuited— 'Xh.att ar- 

ranged so that the key controls the sotifiider. 
There he will spend many hours practising the 
formation of the letters, and familiarising hi» 
ear with the sounder. 

Much cai-e and patience arc necessary, for a 
bad style once formed cannot easily be improved. 
0 is usually found to be the most aimbult 
letter, while H and V also require special 
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aitontion. he has made some process the screw to a l)ont lever of brass, Uie latter being 

learner is allowed access to the inkwriter [3]. provided with axle pins, and mounted in a brass 
Here, in addition to hearing the sounds, he has bridge. 

a printed reooid of his efforts, and is able to The bottom end of the ar mature lover is 
see froin the inked slip which letters require attached to a spiral spring. The other end of this 

most attention with a view to improvement. spring is connected to the milled adjusting screw 

Before introducing any other instrument, which can bo seen in front of the cores, and 

it will be well to explain the adjustments of those normally the spring tends to hold the armature 

already mentioned. Further details of the away from the electromagnet, 
theory and construction of all the apparatus The upper end of the armature lever carries 
will be found in Telegraph Engineering. The an iwljustable stop which passes through it, and 
telegraphist is concerned only with strikes against tJie angular bridge 

the working adjustments. , pi(‘ce, Avhen the armature is at- 

Adjusting the Key- The The uppermost adjusting 

single-current key is made up of a ^ screw forms the banking stop for 

brass lever whieh is mouiiU^d on an / normal or upper 

axle so that it oscillates betwexui / ^ N. \\ \ })osition. Both of these adjusting 

two contact points. At the front Pk'’ ^ stops, and the two axle serew's arc 

upper side of the lever there is pi’uvided with cheek nuts. In ad- 

horn or ebonite knob which is a sounder it is first necessary 

shaped so as to be conveniently r ^ Ike lever is properly 

held by the thumb and lirst two centred, and the axle screws neither 

lingers of the right hand. 'PJic too tight nor too loose. The lower 

brass bridge and contact points arc 2 . time ( ode adjusting slop should then be fixed 

fixed on a suitable woodi'ii base. so that the distance between the 


Normally the lover is held in cotinoction with armature, when dej)ressed, and the iron cores is 

the rear contact point by the tension of the about , ^,-,tk of an inch. Tt must bo specially 

spiral spring. noted that if the armature be allowoil to touch 

There are only two adjustments, one to tke cores it will not woik properly. The upper 

determine the amplitude of the oscillation— stop should nc^xt be adjusted, and, finally, the 

commonly called the p/a// of the lever— and the tension of the spiral spring, 

second to regulate the tension of the spiral spring. Adjusting the Inkwriter* The ink' 
The former adjustment is made by m(!aus of the wriln 13), now but little used in comparison 

long screw which passes through the rear end witli the largo number of sounders, was, in this 

of the brass lever. Tlie screw has a cylindrical country, the predecessor of that instrument, 

head containing small holes, so that it can bo It is practically the same instrument, but with 

turned by a capstan spike, a little tool bidtiT* the armature lever lengtliened to carry an ink- 

known to the telegraphist as a lommy. It will wheel rotating in an ink-well and arranged 

bo observed, however, that the end of the biiiss so that when the armature is attracted the 

lever is split, and on one side of the h‘ver there wheel makes a record on a pajxT tape which is 

is a blue metal sci-cw which is s('ic\vo{l up so as - drawn over a roller by clockwork. The 

to tighten up the split portion, and ^ discovery by expert operators, 

prevent the adjustable con- _ Vv I could interpret the sounds 

tjvct , screw from moving (Syf'''''''' I made by the armature, Jed to the 

The blue screw must first be ffp I X introduction of the much simpler 

opened; the contact screw [ ^ and cheaper sounder instrument, 
can then be? altered to any 15 '^'ke adjustment of the ^ink- 

desired position, and the blue k| ^ , ,1 I I ‘i1 writer, however, differs consider- 

screw again tightened up liS' | 9 1 ably in detail from that of the 

The usual amplitude is ly) ■ i ^ Ji JTl sounder. The end in view 

about ^^nd of an inch. is the same in each case. 

The adjustment of the ftr 1 — ‘Ml but whereas with the 

teuBion is made by raising t 1 ' f ^ • 4 ; ' sounder we begin from 

or lowering the screw . . ' .’7 . 1 the. fixed electromagnet 

near^t the axle. For — "* and bring the other parts 

this purpose a scitiwdrivor 3 inkwbiteh proper relation, in 

is nec^s^. Oil is never the case of the ink- 

nocclss^ry^ and it should bo remembered that oil wTiter we have to begin with the ink- wheel, 

is an i^ulaitor, and diat its presence on electrical which must first bo properly arranged for marking 

appi^li^tus usually leads to trouble. the paper when the armature is attracted. This 

SAdJ^VlUng Iho Sounder. We tui-n now isachieved by regulating the bottom bonking stop 

to tJio: funder. It is a little more complicated of the armature lever. The upper stop limiting 

key. It consists of an electromagnet the play next receives attention, and hnally the 

: aM a ihiciivable •armature. The electromagnet— electromagnet is brought Up to the proper 

two ^bbihs of insulated wire,, having iron cores distance from the armature by turning the 

ai ^he lowi^r by a yoke piece of adjusting scrotv near the base of the el^tro- 
The armature — magnet. The tension of the antagonistic ^ring 

a of blue anhcalddii^ft iron — is fixed by a is adjusted in the same way as for the souiwlBr. 
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Acquiring the Art. Generally speak- 
ing, the learner progresses in “ sending ” much 
more rapidly tliaii in “ receiving.’* A large 
amount of practice is needed to (‘nabJc the car to 
rccogniso rapidly (wdi combination of signals, and 
for the brain and the hand to act in 
unison, and so to translate thc^ audible 
signals into the written message. It 
will l^e observed that- the mental pro- 
cess in which the receiving ti^legraphist 
is engaged is v(^ry similar to that of 
the shorthand n^portor— each is trans- 
forming audible sounds into written 
symbols. 

In each ease the wribT is at the 
mercy of some other individual, who 
sets the pace. Foi1\inately, tin* rate 
at which it is possible U) send by hand 
on a telegraph key is about tlu 
same as that which can be main- 
tained by an expert wi'iter of long- 
hand. The average rale main- 
tained by good operators is about 
25 words (125 lethu’s) per minut»\ 

Tn occasional cases, tlu^ rate goes 
up above oO w'ords per juinnte, 
and may reach 35, and in ext ra- 
ordinary cases 40 w'ords per 
minuto. I^^arners usually find 
the greatest (lillieulty at tin* 
stage from 15 to 20 w^ords per 
minute. Not only hav<i th(‘y at 
this [)omt to mend theii' pace in 
the matter of writing, but at this speed it is 
quito impossible to set down letter by letUu* 
as received, and diflicnlty is exiKjrienced in 
following np because tin writing is necessarily 
some way in arniar of 
the signalling. All thesf^ 
difliculties, }iow(‘ver, 
give way before ap])lica- 
tion and perse viManee, 
and it is marvellous how 
expert the telegraphist 
ultimately becomes. 

It is the spe(ual virtue 
of the sounder system 
that, as only the ear is 
employed in the nu ep- 
tion of the signals, tlie 
eye and hands are left 
: free for writing. 

In.otder to lighten 
and diversify his la.l>ours, 
the learner is also intro- 
duced to the ABC 
.^eedle and punching 
mstnimcnts at an early 
stage, and theneefor- 
w^ni a certain atnount of 
practice is had on e^ch 
daily, the sounder re- 
ceiving the greater shan>. 

ABC System. But little need be said of 
the ABO [ 4 ], This instrument was one of the 
many ingenious inventions of Sir Cliarles Wheat- 
stone. T?«e fttp^hod of operawng is simplicity 
itself; l§tdi elation consists of tw'o instruments 
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the communicator and the indicator. The latter 
stands upon the rear portion of the first-named. 
The communicator dial is suiTounded by 30 keys. 
Tlu? rearmost key is marked 4- (sometimes called 
zero), then follow^ the letUiis A to Z, and the 
three punctuation marks (, ^.). 
On an inner circle the numerals 
appear twice, once from A to J, 
and again from P to Y. The 
indicator dial is marked in the 
same way. Normally, both 
pointers stand at the zero In 
order to send, the little ernnk in 
the front sidt? of the commimi- 
eator is turned at a uniform and 
faij ly quick rate, and the letter 
keys are depressed one after 
arioth(*r in the order required to 
inakt? up any given word. The 
depression of each key autornati- 
eally raises the key which Iiad 
last been depressed, and the 
cornniimicator pointer follow'S 
round. 3’he end of (*ach word is 
indicated by di'prossing the yj*w -f 
key. If any ligures occur, the tele- 
gra]>hist signals “ ; ”. The signals 
which succeed this are read from 
figures on the inner circle, and 
the finish of the grouji of figures is 
also indicated by tlu? signal “ ; ”, 

In re(*ent years, liowTver, the 
Post (.)ffic<Oias found it necessary 
to ahandon the usi* of the dial numerals, and to 
substitute a system of spelling out figures, pre- 
facing the grou]) of ligures by the signal FI, and 
following by tlu* signal FF. As the communicator 
n4*(‘(lle trav(*ls from point 
to fioint, tlu? indicator 
iu‘(‘dl(?s, both at the 
home and the distant 
station, move in exact 
syiu4ironisni, and so the 
message can bo read and 
set down letter by letter- 
by the distant operator,;- ; 
Usually the receiving^ 
clerk acknowledges the 
receipt of each word byf^V., 
sending one revolution. 
Wlu‘n fiorn any cause ' 
the needles get out of 
synchronism, the com- 
municator needle must 
l^e turned to the zero, 
and the indicator needle 
brought to the same 
|ioint by oscillating the 
little adjusting .key 
which con be seen just 
l)elow the dial. No 
other adjustment esan be 
mack? without the aid of 
a lineman or mechanic. Any iierson of average 
intelligence can send and receive moasagos on 
this instrument after an hour or two*s practice. 
The rate of working is, howeferi always, very 
slow. Ten words per minute ii^ a good average „ 
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gpeed, 20 i» quite exceptional. Its use is now 
practically restricted to village offices whore 
messages are so infrequent as to rend(M* the re- 
tention of a skilled operator unreiniinerative. 

The Single Needle. The single needle 
[6], invented at the very birth 
of telcgi’aphy, still survives, and 
possesses features which, in 
special circumstances. rend(*r it 
veiy valuable. In Kngland, in 
addition to postal telegraphy, 
it is very largely used by rail- 
way companic'S. It is specially 
suitable where a nuinbcfr of 
statioUvS are grouped on one line. 

Tn the Post Otliee form, the 
aymmutator—ixii tlui sending por- 
tion of the inst rumen t is eallocl— 
consists of two keys or tapi)ers, 
which project forward h<‘low 
the writing desk. '^I’he IMoise 
code is used, modiiied to the 
extent of substit uting right and 
left detleetions of th(‘ iieedli^ for 
(Lislu^s and dots. Thus, to s(Mid 
the letter A, the hdt key is 
depn^ssed, f(}ll(nvtKl imine- 
diidely by a dejiression of 
the right key. Simultane- 
ously thcneetlles at all sta- 
tions will (lelleet first to the 
left stop, and then to the 
right. The spacing belWiH'n letters and w(»rds 
is similar to sound(*r working ; but n.s the t ime 
required for the dash ’ element of a signal is 
the same as for tlu* “ dot, ’ it is possible to send 
,at a higluM* rate on the “ ms'dle than oii the 
“sounder.” The signals mv. read 
from tlui needle by the eye, l)Ut it is 
nOAV usual to supplenuMit tlii.s by 
providing two tin sounders, giving 
out different- notes against A\liie)i 
the needle beats, so making sound 
reading (juitt? possible, and relieving 
the eye, wliieli tires much .sooner 
than the ear. 

For railway service the comnni- 
fator is usual ly of tJie drop-handle 
form [7]. 'Ihe Instrument 
' can then be manipulated 
by one hand. The 
handle has three posi 
tions — centre or nor- 
mal, to the right for a 
dot, and to the left for a da.sh. 

One special advantagti of the 
single needle, diu; to its simple 
construction, is the fact that 
adjustment is rarely necessary. 

It is sometimes, though only 
rarely, affected by earth cur- 
rents, which give the needle a 
bias to one side or the other, 
emergencies the dial is arranged so tJiat it can 
be rotated through a largo arc of a circle. It 
is accordingly turned round until the needle is 
prqp^ly centred between the stops, when 
working can be resumed. What may be called 




the workshop adjustments of the single needle 
will be dealt with in the Engineering section. 

High ■ speed Telegraphy. Having 
earned his spurs at the various manual systems, 
our learner will be allowed to approach the 
marvellous Wheatstone automatic 
system. Wlion wires were few and 
exceedingly expi‘nsive, this system 
was invented to inorease the mes- 
sage - cariying capacity of long 
circ nits. Wheat.st one early realised 
that, the quickest manual signalling 
was still a long way below tlu^ 
carrying capaiuty of telegraph 
wires, and lie sought a means of 
greatly increasing it. For this 
piirpf)se lie flesigncMl three instru- 
ments- -the perforator, the 
automat io transmitter, 
and tile Wheatstone 

receiver. 

By means of the per for - ' 
alor [8], messages are 
transferred to along thin 
paper ribbon. Of course, several 
pi^rforators may be used by 
ditf(Tent cqxM’ators prejiaring a 
batch of messjiges. The paper 
ril>l>ons, commonly called 

punched dips [9J, are passed 
FORM through the automatic trans- 
mitter. Controlled by the slips, 
the transmitter s(‘iuls signals exactly similar to 
the hiiTuau ojierator, hut with tJie accuracy pro- 
verbial of a machine, and at speeds up to 000 
words per minute. At tlio distant station the 
messages an' r(‘(‘eived on a blue ribbon, which 
issues from the reoeivtT In a fashion 
similar to llio printer, but with tlie 
sarnie dill’erenei^ as to accuracy 
and s])e(‘das pn'vail at the sending 
station. 

One sees at a glance tliat this 
sysiem deals willi mes.sages on the 
\vlu>l(‘sal(‘ })rinci])l(\ and enables 
tli(^ labours of several operators at 
ea<!h end to be ii])pli(‘d to one ivire. 

The Perforator. Thc' per- 
forator |81 is a litll(^ meehanie.al 
arraiigi iueiit in which tlirce keys 
an^ fU’rang<'d so that wluui de- 
pressed by striking tliem with 
little riibber-sJiod iron piuiehing- 
stieks, they operate levers and 
cutters which make certain holes 
in a wJiite paper ribbon. . The 
left key corrt'sponds to dots, 
the centre key is the spacing 
key, and tlie Vight key makes 
the dashes. 

In the operation of punch- 
ing hotli hands arc used, but 
the keys corresponding to the required dots, 
djishes, and spaces must bo struck in prowr 
order, and under no circumstances simul- 
taneously. After punching the dote and dashes 
to form a loiter, the centre key is depressed 
once, before commencing the next letter, and 
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after the last letter of a word, the space key and sundry tliat the room is strictly private, and 

is struck twice. Htjre, again, a good beginning can bo entered only by those having the per- 
is valuable. The badly-t aught “ puncher” does mission of the secretary of the Post Office. Our 

all the spacing with his right hand, and gets fledgling telegraphist, remembering that , he hag 

along very slowly in comparison with the man already appeared before a m^^dstrate and tak^n 
whose style has been formed on right lines. the oath of secrecy, presses forward with only a 

Tile golden rule for puncliing is — space with slight hesitation, 
the hand not required for th(^ last stroke of each It is tJie middle of the morning, and imme. 

letter. ^Jhus, after A (•—), space ^ diately our cars arc assailed 

with the left hand; after N /FTi-- by such a buzzing and click- 

( — •) spiwe with the right hand. / — 1 ing and humming that wo at 

Tlie word slunvn oil tile .specimen £ ^ beehive, 

lielow [ 9 ] is a favouriti* one ^ Acims the room run long, 

for practising rigid; and l(‘ft /- /J narrow tables crowded witn 

spacing, /“ //fl apparatus. Sitting at one 

Punching. Tn pum^liing it, ^‘de only, and all facing 

the hands come down alternately towards the centre of the 

throughout, except when'; the two \ 'p t.Lj_ loom, we .see rows a.nd rows 

dots come togetlier in the letter • f' j of men and women operators, 

“d.” Very good punchers f . ' / * 1 / Many youths are hurriedly 

cany the alternating use of g oarryingrne.^sagesfrom point 

both hands a .stage further • m m - / point. Older men arc 

by using tJiem on one key for m M dotted about the room, 

the letters “H” and ^ /"i evidently each in charge of 

Tlie average rale which a / / ^ F / / l"'d or three tabl(‘s, while 

good “puncher” can main- \/ m-i.,- the middh^ of one long 

tain is about 2“) words per Jj puipjt. 

minute. The work is not n§ w (h*sk, where .sits the presiding 

iinpleasani, and good oper- — 7* .^7T7,_ ^ _ b(‘(‘, keiqiing watchful eyes 

- ators usually consider it a ^ A.. - A -J' '^'id^ E L J sZ / on liis many woikcrs. In a 

pleasant change from their g j’KjiFOB V'rou ti'legi’aph otUca* there are no 

otlier duties. At tlie receiv- ’ ‘ droiu'S. 

ing end the slip comes from the rt'ctuver marked The Test Box. Opposite tJie pulpit, on tJio 
in the dash-and-dot styks whicli our li^ariuT lias oilier long wall, our <yes a?(^ (Strapped by a 
already hi tJit^ ink writer. Diilly pnu'tice projecting xsall of dark, polisliod wood, about 
in writing up slips will comjik'ti* Ids rouml of 20 ft. long and 7 ft . higli, wit li a. yard- wide frieze 

school duties. The b(!gitiiiiiig of th(5 sli]) to bi* of brass screws along the eye line and a square 

transcribed is held in tlu‘ left liand, 'J'iie next check pattern, .still in brass screws, further down, 

foot or so is laid flat on the di'sk between tlie This is Die tcMt ho.r, where all tlie lines from 

loft hand and a “slip conductor,'’ a sort (d distant towns and from the sets of .apparatus ir 

paperweight with a little iquighl ]>illa.r. 'Hie re- the instrument room are coiictml rated, each on 

raainder of the slij) usually (“xleiids to the floor. its pro]HT hras-s screw, riunihered and labelled. 

By tlie aid of tlie, lliumh and tirst linger of the. Further along lh(* same wall, made conspicuous 
left hand, the slip is pulled along as (piickly as by some humlreds of small pigeon-hok^s, each 
the eyes can real I ancl tlu^ hand write, 'rwenty- containing qu.intities of tin* familiar buff ertve* 

live to 30 words per minute is the usual average l()])es, is the deliva'iy dc'jiartnumt, where young 

rate. ladies ar<^ tMigagcal in <‘nvi'lo}>ing telegrams. 

Telegraph Instrument Room. What The man l.o whom a telegram rarely comes 
become.^ of our learner when lie has been judged learns with surprises that in every largo town 

ready for jiract ieal work will depend on the there are firms whost' daily average of telegrams 
varying needs of tlie 
service. If the demand 
for telegraphists is great, 
he may be put on prac- 
'^oal work at once ; if 
not, he wqll probably be 
employed half-time on 

telegraphy practice, and ^ ^ ^ 

lialf -time coUecimg 9 pehfohated slip with perforations for the word “ Canada H 
that is, carrying message 

forms from point to point in the instrument nms into two, and sometimes three figures^ For 
room. Post Office finds it economical to 

iis being the best cass^ to enable us to take a have supplies of envelopes with printed addresBes, 

biid's-eye view, we shall supf)o.se that we follow hence the many pigeon-holes. Hcue one also 

him inio .1 large provincial office. On the door notices the ingenious little machines emiffoyed 
of the .inaitniment is a notice warning all for numbering the messago-s, ' / 
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IT is the undoiihted duty of every nuui to see 
^ that, as far as ])ossil)le, his body is in a sound 
condition; and it is beginning to l)e recognised 
that not only is one’s own heaUh iinperilletl by 
neglect, but that a stunted ])liysi(|ue may result 
in a degenerate offspring. Athletics rightly 
pinsued, or their equivalent in ( xercisc, b(‘Come, 
therefore, a duty, l)inding in various ineasun^s on 
every man, woman, and child. 

Exercise and Physique. In the manu- 
facturing districts, the general j)hysii|ue had 
so degenerated a few ytars ago that tin* 
average stature of a man was hut 5 ft. l.J in., 
and his w^eight lOb lb. ; whereas, in certain 
northern counties, in count ly districts, where 
bodily exercise was the rule, the men av(Mag(‘d 
5 ft. 11 in., Jind weiglu'd 100 lb. Possibly otlier 
eireumstanees favoured tbt^ differ(‘iie(‘. VVe may 
be sure, however, it did not (‘iid with the pbysiqiu*, 
but affected eveiy part of the moi tal being. 

The devc^lopment of atlihOies is of recent 
date. Thirty or forty y(*ars ago our daily pajXTs 
took no notice of any sport hut horse-racing, 
which can hardly Ix' included und«*i’ athb'ties ; 
there were no crowds at hoal -races, or at 
Lord's, 'j’hough it si'eins strange to say so, it 
is only an insignitieant minoiity that actually 
engage in outdoor games ; and, so far from 
their being overdom*, the ])r<‘ssing nec'd of the 
day is still more and more outdoor (‘xtu’eiso for 
urban population. The outcry that has 
arisen against athletics is rather against the 
betting, the gossiping, the ve}ioi’ting and general 
puffing, than the actual playing. 

‘•Sportsmen” who Never Play. We 
distinctly say now, in IDOb. as Dr. Wane 
so well pointed out at the Health Congress in 
1880, that the value of outdoor games is mit yet 
understood. The interc'st in sports is great, 
but the playcu’s are few, and the value of tlie 
exercise is only t‘xperi('iieed by those w ho j)lay -- 
not by those who look on. At Lord’s, out of 
2,375 members, only 118 }>layed on the ground 
in one year. In all London there are not 
probably 4,000 football players out of the 
population of 800,000 men. Probably not more 
than 1 per cent, of men between twenty and 
forty play games at all, and still fewer young 
women, whose physique is of such national 
importance to our race. Their chests usually 
show conspicuous want of development of lung 
power, solely from lack of physical exercise. 
It is true that among a few of the rich the 
love of outdoor exercise is carried to excess, 
but these are small exceptions. On the othc*’ 
hand, the real importance, and indeed necessity, 
of physical culture is beginning to be more 
realised. In children especially it is becoming 


b(‘tter underst ood, and they arc g(‘t ting straighter 
hacks and broader eliests. Attitudes in school 
lioiirs are studi(‘d, mnd games and drills an^ 
fostt ied ; so that while the general physicjiie of 
the lo\v(‘r classes is still very ])oor, that of the 
educated classes is greatly imj>r()V(‘d. Indcixl, 
w(‘ may say that, a hoy at Harrow or Eton will 
average 3 in. taller and a stone heavier than a 
hoy of the same age in a London (.bounty 
(’oimeil sehool. 

The Average Man’s Exercise. Cone- 
rally speaking, the muscular system is in 
good eondit.ion wh^n tlu^ ])erson is about his 
right weight, and takes pUmty of exercise, 
tiames, lu)\\(‘ver valuable, have certain draw'- 
baeks in ov('r-di^velo])ing various jmrts of tlu^ 
body, w'hieh ri'gular gymnastic exercise is ahvays 
set'king to correct. 

A remarkal)l(‘ instance of this is seen in the 
eorimu'tion of lateral curvature of tlic spine with 
the attitud(‘ of writing. A very large proportion 
of these deformities are eaus(xl during school 
life by the twisUxl position of the body that was 
in vogue, espec ially in girls’ schools, in the days 
of the old. sio))ing, angular handw riting. Ambi* 
dexti‘rity in sehool life, and afterwards in some 
professions and trades, teiuls to correet this. 
When the miiseb's of the limbs that meet the 
eye are kept in condition, we know^ that those 
nuiseles that Ave cannot see, and on which 
our life depends, siudi as the muscles of the 
heart and internal organs, are also strong. 
Exercise is lluTefoie essential for health, and the 
amount nM|uirid l>y tlie av(^ragc human being 
has be(‘n rouglily stat(‘(l as. a mile walk a day for 
(‘very st(»ne weight. In this is included all exer- 
cise taken, sneli as walking upstairs or about a 
room. 

Exercise, the Beautifier. What exer- 
ei.se can do in tlu' Avay of beauty ha.s been .so 
graphically described by Sir F. 3’reveiS that it may 
he (piotcdwith its weidth of adjectives entire; 
“ Pliysieal exercise is (‘apahle of healthfully 
transforming tlu^ meaningless, monotonous, 
purposek'ss curves of the j)hysieally' uneducated, 
who are mainly muscular paupers, wdio.so limbs 
are little better than burlesques, composed as 
they arc of shapeless nifvssos of flabby, doughy 
tissue, covered w'ith dull, loose, lustreless skin, 
into the beautiful, classical, muscular outline 
of ancient statuary, clothed writh the polished, 
fresh, elastic skin of perfect health.” Wlao wwild 
not take exercise after this ? 

Exerci.se varies with age and sex. In child- 
hood, games and musical drill are be.st ; in 
|[K>yhood and youth, games and field sports 
and general athletics, always avoiding what 
leads to extreme exhaustion or breathlessness, 
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such as prolonged runs at hare and hounds.” 
We must remember, too, that these sports bring 
only liealth to the aetual players, not to the 
mere onlookers. Riding, walking, rowing, and 
cycling are pre-eminently of value to all cia8t>c.s. 

For girls and young women games and sports 
are good, omitting the most violent, aueh as 
football. They conduce to growth, beauty and 
health. 

Looking on is not Athletics. Men of 

mature years depend on walking, riding, cycling, 
for exercise, witli sonu'timcs cricket “hut never 
football — and often, and increasingly, gf>lf. Of 
the physical valm; of golf for maturity and old 
age there can be no doubt ; but ^\e question 
very much whether its solitary natun‘ and its 
absorbing oliaraeler does not. oftt'o dtwelop 
unpletising traits and t(*nd to seltisliness. 

All through uiaturi’. life, t(‘n minutes brisk 
exercise after the daily morning bath is good. 
At least two Lours a day should b(* spent wIuto 
possible in really fwtive e\ereis<‘. 

A revolution has IxM'n going on utkI is still 
progressing in tin; medical prnb'ssion witli 
regard to oxereise. More and more* the 
natural therapeuiies of evereisi' and rest, of 
fresh air and quiet, are eoniing to the front. 

Exercise on some such linos is indispimsabli' to 
health, and is far too little thought of amongst 
town-dwellers and seden t a ry w( )rk(‘rs. 'Fh e,s<‘ are 
const-antly getting out of sorts for want of 
suflfiedeat brisk oxereise. It is well if, at least onc(* 
in the day, one glows all ovei* witli active exf*rtioii, 
80 that the wliole stream of life is (piickened in 
every organ — ^and this ran ne\er ho aehievi'd by 
a lazy stroll or by watching a (‘ricket niat<*h. 

A rigid examination into the physical con- 
dition of our youth and manliood has shown a 
great lack of physical culture, and lias dissipated 
the hollow fallacy that looking on at sports is 
“ athletics.” Watching gain(‘s has largely 
taken the place of filaying tlnun, and it eei* 
tainly saves labour ; or, rather, it suhstitut<‘s 
unhealthy brain exei1em(*nt for healthy bodily 
oxereise. 1'he whole tendency is in this diri'c- 
tion, and both motor-cars and motor cycles con- 
tribute directly to it. Ncvc'rtlit'h'ss, w(‘ must not 
l>c pessimists, for, in spite of all, the race is 
evolving, Tlio civilised jiortion, as judge<l by the 
size of old armour and the like, is said roughly 
to be increasing at theralt' of IJ iiiehes in height 
in every 1,000 years. 

The Finest Exercise for Girls. Our 

girls have certainly benefited in statiuv and 
gfineral physique by the irinTpased attention to 
games and sports ; and, after all, the body of 
the woman is. of more value* than that of the 
man. For the mothers of the race a line physique 
is imperative. This Nature clearly temhes, for 
w© see that in times of famine more hoys are 
born than girls (in the siege of Paris almost all 
the births were boys), while in times of plenty 
girls predominate. 

teniiia is undoubtedly one of tho greatest 
'boons over bei^uw^ upon our girl population. 
Wliat .'fAkh© means to the future of the 

if we could get it 


more widely extended Amongdft our s^ntoi^ 
population of work-girls, dressmakers, govern- 
esses, (ilerks, otc.— wo can never know. There 
is no sight tliat speaks more for the future welfare 
of England than a group of well-made English 
girls rt*turning from a temus lawn, their every 
moveiiK'nt instinct with hea.lthy life and vigour. 
Tt is in vain, therefore, to sot against this a 
sprained arm or ankle, or even, a- strained 
lieart, as oeeasionally may occur among the 
weak. 

But the mental value of athletics is also 
viM'v well mai kc'd arul quifi* undeniable. This 
is perhaps largely due to their increasing stKUal 
charaeler in the jiresent day. Social athletics 
and ennvdofl pleasure grounds and matehes are 
no doubt largely due to the iuercaso of town 
populations and the facilities of travel. Hence, 
clubs and rci-reatiou grounds and parka with 
gymna.sia, and cricket grounds are multiplied 
everv where. 

The ])ljiying of games together in friendly 
eonifietition tends to develop self-control, 
tirninehs, manliness, unselfish ness and general 
goodtellowship, wliik' it l<*^sens self-eonseiousness. 
It also d('v^elops nt'rvi* force, on the one hand, 
Ashile it lessi'ii.s n(*rve strain and nervousness, 
Avhieli is i(*.‘illy ni'rve weakness, on the other. 
Atlil(‘tics, rightly used, (kwelop patience, per 
seNcrance*, s<*lf-i ('straint. friimdship and humility, 
and iner(‘as('d will ])ower. 

Dangers of Athletics. Lest, however, 
M(* should he accused of holding a brief for 
om* side only, let us now ('onsicler what evils 
ai(' connected with athletic exercise. Those, 
like the advantages, are twofold - physical, and 
nuMital or moral. 'I'he former may arise from 
athletics directly or indirectly. Amongst the 
dir(‘ct physical dangiws arc* .sprains and strains 
of the muscles, aci’idcnts to life and limb, and 
inti'rnal injurii's. 

Sprains and strains an* very common, and 
arise from overtaxing om‘’s pow(*r, as in severe 
eompetit ion ; from pure accident; from want 
of training, and from exi’essivo violence. 

.Accidents to lib* and limb are still moi'o 
serious; and wc tear, in spite of what its 
ajHilogists may say in its favour, a grave Oaso 
can he made out against footliall, and particu- 
larly when played by men’s clubs according ^ 
Rugby rules. ^ 

From September, 1S89. to tlie third Week in 
January. 1890, the direct deaths from football 
\\<*re l,*i ; the tract uros of legs, 15 ; of arms, 4 ; of 
eollar-boiu‘8, 1 1 ; and severe internal injuries, 7. 
A great deal might lie made out of the^act 
tliat the mortality from football in three months 
is nearly double that of hydrophobia in England 
fo?' three years, there being eight ck^ths from 
this cause in tliat p<*riod. , 

Internal strain and injuries may arise from 
over- exertion, or very commonly from want of 
training. Clergymen who go Alpine climbing in 
the autumn, and young schoolgirls who &ke 
exhausting cycKng journeys, of ton /suffer in this 
why. The he^rt, lungs, or any orgau may . 
thus be severely injui^. 
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Indirect arise mainly from improper 

clothing or carelessness. The safe clothing for 
all athletics is flannel ; and yet we see fashion 
requiring some of our public schools to play 
in linen shirts under a blazing sun. 

Athletic Training. Turning to the moral 
evils of athletics, we are bound to say they arc? all 
excrescences, and that from atblcties themselves, 
rightly conducted, no moral (5vil can ensue. 1'he 
betting and gambling that disgrace so many of 
our grounds arc beginning to be tabooed at some 
of those more recently o])enecl, notal)ly Padding- 
ton Recreation Ground. Rut tlnne is great 
mental risk whenever men give tlic'instdves up 
to physical exercise and nothing else. This is 
especially seen in the case of prizefight<^rs. 
Exclusive training of any oi\c part of a man 
is necessarily very injurious to the rest. It is 
here, perhaps, in the devotion of every spare, 
hour to physical exeixuse that to many young 
men the chief danger lies. Tlu^n' are otlier claims, 
associations that cannot be safely ignored. 'rh<i 
ino.st healthful lih^ gives each duty its place, 
and looks for a wisi^ proportion in all things. 

llio present system of training is tin* most 
healthy and natural imaginable. All the 
former fads of raw beefsteak diet arul olher 
absurdities have disa])p(‘Hr(‘(l, and given place 
to a most sensible and regular modi^ of life. 
Without going into regular training, it would 
be \vell if those whose lives are sedentary, 
and who contemplate* active ex(‘reise at any 
time or during the holidays, would make it a 
rule always to give tlu'inselves a little pre- 
liminary canter. For instance, in football, 
if a man is going to play who has not f)lay(*d 
for some time,, it is astonishing wlmt a lu‘lp it 
is to take a little preliminary })i‘actice at kicking, 
stooping, running, and tuml)ling alumt. 

No hard exerciser should be taken without 

rc])ara1ion. Before going to Switzerland the 

ody should bo hardened by prol()ng<‘d walks 
and climbs at honu'. For want of this the 
holiday often docs more liarm tluin good. 

Cycling, 'Walking, and Rowing. 
Cycling is such an admirable^ and delightful 
exercise that for liygieiiic reasons it is a great 
pity it has bc(*n invaded by the iierve-dcstroying 
motor cycle aiid the. motor-ear. Walking, after 
all, perhaps next to riding, remains the. best ab- 
ound exercise, wbiile rowing has a very s})eeial 
^alue in the form of sculling, and is especially 
good for young women, in that it gives the arms 
^And chest and back free play while the rest of 
jilhc^hody is still, and also because it is one of 
few exercises that are not omvsidcd. Nearly 
all games use one side of the body at the expense 
of ime other, hence the value of a few minutes’ 
regiflar gymnastics each day to restore the 
balance. 

It is important at all ages in exorcise to stop 
short of exhaustion, such as, in the case of 
children, long walks, such games as hare and 
hounds, and paper-chases ; in the case of young 
men, severe porapetitions. In old age exce.ss is 
common — in running to Catch Irains, in over- 
cycling, etc., but moderation in all thi^s is the 
golden rule, both in exercise and rest. 5 • 


In health exercise and rest go hand in hand ; 
but of the two, )whaps, we can do better 
without exercise than without rest, though no 
one can really he w ell and strong who does not 
enjoy both. 

Rest During Illness. In almost every 
accident and diseases rest is not only an instinct 
hut a necessity, and it is well to re-mcmboi 
this. In the case of accidents, for instance, 
there is the genfU’al rest required after shock, 
severe internal injurit\s, and great operations. 
For all these rest in bed is the great resource. 
Jt is not too much to say that in such cases 
rest alone is worth more than all the other 
remedies put together. GemM’al rest, which is 
always best secured in bed, is re(i wired in fevers, 
which so rajudl}^ exhaust the* strength, in 
wasting <liseas(‘s. espinually cumsumption, in 
lits and faints, in painful diseases, such as 
rheumatism, lu^art dis('as(% and all nervous 
breakdowns. Tlu^se all are greatly relieved by 
simple rest and hy the mon^ elaborate “ rest- 
cur(^s/’ 

It is most im])()rtant to und<‘rstand the value 
of lo(‘al r(*st. If a. man has broken his leg, it 
is not(‘nough to ]>ut him to bed; local rest must 
he scH’ured for the two fragmimts of hone, other- 
wise tluy will Oliver knit. Nearly all eases of 
immiited fractun* arise from want of complete 
local rt‘st. Putting it in position is indeed all 
tile doctor dot's when ht^ sets the hone, for the 
splints and bandages are used simply so to 
fix th(‘ parts as to give th<*rn absolute rest. 
The same is tiu' ease with dislocation. The 
joint must he kt‘f)t at pej’h'ct rest for some 
time, till tin* torn ligatnt'nts have uniled. 

Bad sprains of a.ny part of the body are cured 
hy local rest. W'heu au aukh* is twistod, not 
only is the foot k(*pt oiV the ground, but it is 
fixed on a st)lint. Jn all bad woumls and bruises, 
tile part lu'.ils })efter and more ra})idly if it is 
kept at n‘st, ; otherwise it wnll heal more slowly, 
or not at all. With inflajued joirjts, rest is tlie 
one thi?ig nec'dtii). Knee or hip joint easels, 
which get little relief hy the patient being put 
to bed, at once begin to improve when the 
inflamed pait is absolutely at rest in proper 
splints. 

“ Local ” Rest. Local rest is also re- 
(piired in all diseases of the inU'rnal organs. 
If there is an ulcer in the stomach, the only 
w'ay to heal it is to give the stomacli com- 
plete rest from food. If there are ulcers in 
(he Ik)W(‘1s, as in typhoid fever, the only way 
to heal them is to keep the patient at perfect 
rest in Ix'd, and the bowels at rest by git^ing 
nothing hut liquid food. In brain fever, the 
head is kept at rest by the avoidance of light, 
hy the maintenance of quiet, by tho use of a 
soft pillow% and, if necessary, by sedative 
medicines. When the pleura or covering of tho 
lungs is inflamed, as in pleurisy, the pain is 
great each time the ribs move up and down in 
breathing. This is relic ved hy tightly strapping 
the ribs, so that they cannot move ; thus the 
pleura gets rest. When the heart is diseased, 
although it cannot he put to rest entii*ely, it.s 
work is made as light as possible by the patient 
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lymg in bed with the head low, and by perfect 
^tUlnesB. So we might go on thnnigh all tho 
varieties of disease's, and show that in each and 
all of them the first great desideratum is rest. 

Tf rest in illness is so importont, rest after illness 
is hardly leas so. The way in which men, after a 
fjevere and weakening illness suppose themselves 
strong because they are no lorig(*r ill, and 
once resume work, shows bow little this jmiiit 
is understood. Hardly less ini£)ortant than the 
hospitals are the convalesc*(‘nt homes, of which 
there are now some hiindrt'ds in England. 

Rest in Health and Convalescence. 
In this case, however, tlie rest is only com- 
parative, for th(‘ patient is no longer in Iw'd, hut 
strolls about in tlie sun and open air. It is 
difficult to lay dov-ii a general law as to lli(‘ 
period of convalescence ; perlia])s the best that 
can ho said on the subject is that only after 
very slight illnesses should uork or study 
be immediately r(‘Mim(‘d, and that alter all 
exhausting illnesses and fevi'rs, a pcTiod of 
further rest should be allowed ot not less than 
one fortnight, preferablv more. In still mou' 
M'rious cases, when life lias been in danger, the 
|>oriod of convalese(‘iu r should equal t he period 
of illness. 

It is usual in all schools, and lu most trades, 
to allow more lime lor meals than is absolutely 
required, this extra time Ixung gi\eii for rest. 
It may be halt an hour or an hour ; vliatevor 
it is, it is of the grt'atost service, and those 
trades and proh'ssions are certainly injuiions 
to health where it is not allowed. 

Children at seliool may be <illo\vcd to iil.iy at 
this time, since it is th<‘ii minds, not their bodms, 
that liavo been w'orked at school ; but in the 
case of girls growing rapidly, or of w^ak health, 
it is far Txdter to insist on tlicir Iv ing down during 
the .'pare time, For young <‘bildren, llic mid- 
day hour in bed is of immense valu(\ and should 
be kept up till schooldaN'. begin llie molher's 
time for rest is generally m the .dtiMiioon, after 
tJio children have returned to seliool and the 
house is tidied up. An hour or two tluai on the 
couch, or better .still,’ if possible, in the (juict 
bed-room, witli the window open, gives her the 
rest she needs after the hard w oik ol the morning, 
to brace her Uii for tlie remaining duties of the 
day. 

How Long should we Sleep ? There 
are some trades requiring night shift.s, and oeeu- 
patJons, like nursing, whioli rcver.se the natural 
order, and require the 'work at night and the 
by day. Such callings arc never licalthy, 
and sooner or later leave their maik. We must 
have night nui-ses and night waUimien, but it 
is well to know that the less night work there is, 
the belter for health. For a short time of 
servi^ not excooding three weeks, night work 
does hot matter. When rest is taken in the day 
by a man working out of doors, as in ploughing, 
harvesting, and the like, we constanUy find it 
sp^t in sleep, for there can be no doubt that 
^ nothinjBt produee^ sleep hotter than hard work in 
open j^ir iJieep, indeed, is always more 
'^jjoved by body workers’ th^ by brain workers. 

oftdr hard brain work is, not sleep. 


but exercise lor the body^ ^ * 

rest or restorative to the mind. 

With regard to rest at night in ^p, there 
are several pdints to be noted. The importance 
of sufficient sleep to any man cannot be overrated ; 
when he gets it, ho should rise in the morning 
with the strength and vigour of a veritable 
resurrection, tlie cares as w’cJl as the fatigues of 
the past day being gone, and the body well 
brae<‘(l for the toils of another day. 'But what is 
siiffii'ient sleep ? I'he old adage, six hours for 
a man, seven for a woman, and eight for a fool, 
is very wrong. Eight for a man, nine for a 
Avonnin, and ten for a child, would have been 
nearer the mark. Slee}) must bo not only suffi- 
cient, but refreshing. To ensure this, the 
principal ablutions wdth working women should 
take pl.iee at night. A right understanding of 
the* extreme importance of health, of periods of 
relaxation, alone enables a hard-working woman 
to preserve' iier looks and spirits to a gretm 
old age. The light linu' for the father’s ablu- 
tions is immt'diaU'ly on his return home at 
night, or, at any rate, after his evening meal. 

When and How to Sleep. In close 
eoiineetion with the daily rest is the nap after 
jiu'aK. Many who are aclvaming in years resist 
this lendeney by I'veiy m<‘aus in their power, 
b(‘b(‘ving that it is a had habit. On the con- 
tiMiy, it is a good om*, though not needed by 
till* young. The piM'ti'ct ic‘s( it brings greatly 
favours digestion, and lor tJie old It is really 
needoil. 

With reg.irdto the rest at niglit, the bed-room 
should, if ])ossd)I(‘, be Jargi* and aiiy, and above 
the ground floor. Si'parate Ix'ds are healthier 
tliari double ones. Tiny should Iki firm and 
comfortable, but not soft, prefi'rably made with 
spring mat ti esses. The lH*d-elothes should be 
light and porous, but sufficiently thiek to kcc]) the 
})erMin quitt* warm all night. 'Ilie pillow should 
be soft, and high or low, as wisheil. But all 
Ibese points aie unimportant for giving perfect 
refri'sliing sl(*ep eoni])ar(Hl wdth the question 
of suffieienl fresh air. Unfortunately there 
still exists, generally without the slightest reason 
to siip]iort it, a singulai prt'judice against night 
air. Exeejit in a few eases, where hoq^ ai^ 
built ill low-lying grounds or marshes, neai 
rivers or eaimls, and in some exceptional cases 
of storm, wind, and rain, the window may be 
safely left oixm at night, for the ak H thefS 
healthier and pun*r than in the day; and this is 
ot the first imxiortanec to health while sleeping. 

The Bed-room Windows. Out of one 
hundred parts of oxygen— tho breath of 
which we absorb in the twetjty-four houi^.tlQ 
support existence, only one-ihird is 
during t)io day, and two-thirds at nightC* No 
lied j-oom ought, (herefore, to be used poople 
ill health that has not a direct co^to^catmn 
with the open air. Tho top of 
should always lie open, in summer ^.wHely as 
possible, and in winter in such a way a direct 
draught does not blow down sleeper. 

The air should be directed upw4v4l^;;^towarde 
ceiling by me of the many 
elsewhere described. [See pa|^i^^9-4020.] 
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Far childreiiito sleep in pure air is, if possi>>lo, 
more essential still, and they should be thoroughly 
ttocustomed to sleeping with the window well 
open. It is only the habit of sleeping in close, 
stuffy rooms that renders a person liable to catch 
(lold from an open window. (liildren should 
skiep on firm (not hard) beds, singly, if possible, 
with b'ght but sufficient clothing. They should 
not sleep on the back or on the face. If a child 
pv'jrsisiently sleeps on its back, a t envoi should be 
tied in a knot in the middle and ihvn fastened 
round the child’s waist with the knot exactly on 
the spine ; the child will never sb'cp on its back 
then, (ffiildrcn, especially when at school, 
require at night more fresh air than oth(U*s do. 

The WeeR«end. The custom of having 
no school for chilclnm on Saturday, and no 
work after two or tlircc o’clock for men, is 
g lining ground evciyvvhe-re, to the great advan- 
tage of the h(‘alth of the rising generation. To 
children the boon is iiu'st irnable, and parents 
should make th<' most of it. 'riu' first- point 
to remember is that as the child lias lx‘cn (a) 0 |K‘d 
up indoors all the week, tJierefoiv “ out of doors ” 
must bo the rule on Saturday. 'I'liis is way 
to get tlio most good out of th<* day's r(‘st. 
('hildren in town should spend tlie day in tlar 
nearest park, the country or the li<‘kls. T^ct no 
parent consirlcr Saturday as a lost day to th<* 
child. If the other days arc of importance for 
the child’s mental dewlojuncnt, Saturday is the 
day for the dovelojmicnt and healtli of th{‘ body'. 

And what about men ? How a. re tli<>y to g d 
the must good out of th(‘ir hard-i'arned half-holi 
day ? Not certainly hy s])endiiig it in soim* 
close room, but by taking that amount of rcln.xa- 
lion that gives the most rest. Some are .so hard- 
worked that a coupl(‘ of lioiirs’ d()/(‘ is essential 
heforo tluy are fn^sh and vigorous enough for a 
turn out of doors at all. 'I’liosc engaged in 
much hodily labour should not umlertalo' long 
and wearisome excursions on this day, hut shonkl 
remcmlMU' th/it tlic wa-tchword for* the day' is rest, 
and that this is the first consideration. <’.ire 
should be taken, therefore, not to make a toil ot a 
pleasure. Somehow it is usually the mollu'r 
• who gets least rest. To licr is generally e.om- 
mitted the task of looking after tli(‘ cliildren 
tho livelong day, Avhiidi, to lier, is no change of 
occupation, and, therefore, anything but r(‘st. 

When the Body Rests. In all things 
isconnectod with man, work and rest alternate 
at varying intervals. The very etdls of the 
tbody are believed to have their time of 
, . rest. The heart itself rests four-fifths of every 
^second ; the lungs are at rest between each of 
the seventeen breaths that arc drawn every 
minute, the stomacli during the intervals betweren 
the digestion of tho various meals, the brain 
between tho intervals of study, the body at 


various perioas during the day, partially, and 
completely at night when in bed. Some have 
cycles of work and rest, somi^ complete in a single 
second, others in a minute, others in an hour or in 
a day, and others again in a w^eck or even longer 
periods. The institution of the Sabbath, or one 
day of rest in seven is as old as man himself, 
and though it had to do primarily with the Ten 
Commandments, it in not necessarily kept from 
religious reasons alone, but also on hygienic 
grounds. 

What Holidays Should Be. Most 
]»copl<*, especially in towns, look forward to an 
annual break in the daily routine, by going away 
for a week or a fortnight, or a longer time, cither 
to some seaside resort or to some countiy place. 
This praidice is a good one, though it is oft-cn 
attc^nded w ith drawbacks. Perhaps the raihvay 
jourruy is so long as to weary everyone both 
in going and coming ; or the place is so crowded 
that there is no propiT sleeping accommodation, 
and thus hc^alth is injured. The principle, how- 
ever, when tluTc are means to carry it out 
})ro]M‘rly% is a gootl one, -and infinitely het-ter than 
that tcrril)l(‘ l ush some hundred or more miles on 
a hank holiday that is supjiosid to he “ rest.’* 
Wluui ])leasure becomes hard Avork, and means 
rising at .5 a.m.. and returning at 11 p.m., there 
cannot be niiieh rest in it, or mueb * health 
derived from it. 

Fhe rest obtained by living away from one’s 
work in the country is somewhat dearly bought 
hy the daily run to business ; and when tfiis means 
an hour by rail, tiu* price is too high, for cvimtii- 
ally the health is undcriniiKd. 

Willi womi'ii who are overworked it may bo 
remembered that tw'enty-four hours' rest in bid 
Avill oft (SI ward off an illness, and save a doc'tor’s 
bill; and if the <.)vcr\\ork is chronic, the mere 
fact of not coining down till afti'r breakfast may 
make all the dilTen'iicc. 

In old ag(‘, loo, after (55, then^ should be a 
gri'iit incri'asi' of rest, and Jitc sliould be takc'n 
more l('isnrel\ . Of cour.se, th(‘ wisest maxims 
cannot always he ol)ry(‘(l, and ncct‘ssity knows 
no l;uv. NcviM'thclcss, it is Wf^ll to impress the 
thcra])cutic value of r(‘st on all sections of the 
community, for not the least hard worked ares the 
(h‘t(‘rmined votaries of jileasuro. 

OiK^ ])oint may he mad(^ in conclusion, that 
only tho.se who work ca7i rest ; those who never 
exert themsclvi^s do not know' the true meaning 
of th(‘ word. 

Notk. On ])age iC I !> the table in the paragra[)h 
heaih'd ‘ * Wat e r V apon r ’ ' shou Id read ; 

1 rub. ft. of uir at So" Kahr. ran contain 2 wralns of water 
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ART IN MODERN TIMES 

Gaiti$boroug^h, Reynolds and Romney. Landseer and Wilkie. The Pre-Raphaelites. 
French Impressionism. Rodin, Meunier^ and Stevens. The Art of To*-day 


By P. G. KONODY 


Foreign Masters in England. At a 

time when Italy, Flamlors, Spain, Germany, 
and Prance were witnesning the ris<^ of great 
national schools of jvainting, Kngland had to be 
content with deriving her art from foreign rfourecs. 
Not that there was not im abundant supply of 
native talent from the days of Ifeni-y VIJ f. to the 
beginning of the eighteenth century, when 
Hogarth (a.d. l()07'-l7tU) ap))ea?‘efl on the 

threshold of a brilliant pi'riod of artistic act ivity, 
but the leaders around wdiom these painters 
gathered, and from whom they took their style, 
were of foreign blood and birth. HoUmmii was 
the first of the foreign mast<Ms wlio worked at 
the English Court and determined the manner 
of a whole genera- 
tion of portraitists, 
especially of minia- 
ture pixinters, and 
Van Dyck, tht* 

("otirt painter of 
Charles I., may, 

•with good nuison, 

1)0 called the father 
of English eigh- 
teen th century 
jx)rtraiture. His 
influence was enor- 
mous and lasting, 
though two ot her 
foreign masters 
stand btdwecn him 
and Gainsborougli 
— the Germans, Sir 
Peter Loly and Sir 
Godfrey Kneller. 

Antonio Moro, 

Daniel My tens, 

M . M i e r c V e 1 1 , 

Rigand, I.ia' gilliere, 
and Canaletto all 
worked in England, 
and had their 
followers — capable 
p,rtist8 like Dobson, 

Wallicr, and Samuel 
Spott, W'ho have 
Ht us many works - 

of merit ^thout (National U. 

addixig a single new page to the hivstoiy of art. 

William Hpgarth. The first original 
word, uttered by a British artist was spoken by 
Hoigarth. Before him, painting in England 
had b^n altogether aristocratic and stately. 
His art was robust and luuilthy and demo- 
cratic, almost ^plebeian. There is much of the 
,.^gli^ puntabictd spirit in his scathing satires 
" ipn the viceii un'd t^Knesses and immoralities of 
£ts coutiemjptolies. &e is, above all a moralist 



— a preacher who usCvS his art as a weapon in 
the cause of virtue and righteousness. But 
these inartistic subjects are painted with con- 
summate artistry. If the anecdotal painter 
giMierally fails, it is because a commentary is so 
often needed to make his work intelligible. 
Hogarth never supplies illustrations to other 
people's ideas, but tells his own stories with 
unmistakable directness in the language of paint-. 
He conceives tliern as pictures, and, if one has 
<*yes to sec, one m‘(‘ds no explanation either of 
th<‘ story or of the mor-al to be dr awn from such 
pictiUT* cycles as the “ Mariagc a la Mode,” the 
“ Hake's Progress,” “ 'riie Idle Apprentice,” and 
“ 1’lic Industrious Apprentice.” .At the same 

time, Ifogarth never 

allows his literary 
intruition to intcr- 
fen^ w’ifli the purely 
artistic considera- 
tion. never sacri trees 
beauty of ari’ange- 
miait aiul harmo- 
nious colour to the 
(!leai*<*r telling of 
th(^ story. The 
mastery of his 
bi’usliwork can bes^ 
bo judged from a 
picture like the 
vShrini]} Girl ” at 
the National Gal- 
lery, where the 
sheer lu^auty of 
paint oan ho en- 
joyed without the 
distraction of a 
moral sermon [90]. 
Gainsborotigh* 
The second half of 
the eighteenth eexir 
tury witnessed, the 
rise of the great 
school - of British 
portraiture, pf 
which Gains- 
borough, Reynolds,; 
' , , \ and Raeburn- am? 

the brilliant 

naries. Of the two first- named, GainsborbUj^ 
may be said to be the representative of 
aristoeiutic and Reynolds of the democratic 
tradition. Gainsborough is, above all, the painter 
of the graceful elegance of contemporary 
society — ^his ladies are beautiful, distinguishedf, 
n^fined ; his men slightly dandifleds and .Ins 
very technique, his deliciously, cool ,eblout 
schemes, and the negligent but su^ j6l 

his touch, reflect the ch^raoteij';^'|^ Ins 


THE sjiiimi* oiRL, RY hooahth 

(National Uallery, (.amkIou) 
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Van Dyck is his rerff master, an^ his affinity with 
liim appears clearly in such a picture as the 
famous “Blue Boy,” wMch was painted in 
flelianco of Sir Joshua’s dic- 
tum that blue cannot be made 
tlio dominating colour of a 
i^nccessful scheme [91]. 

Sir Joshua Reynolds. 

Reynolds, unlike Gains- 
borough, who had never left 
Knglaud or made a profound 
st udy of the old masters, liad 
steeped himself in IIk^ ai*t of 
tlw? past and basi'd his 
<lesigns, . his style, and his 
rulour oil the Italian mast^u's. 

Wo. was for evtu- proeJaiming 
Ills allegiance to the “ grand 
style,” and his mon? am- 
bitious compositions hold 
more than an echo of 'I’into- 
iv1 to and Titian, of (’orrt'ggio 
and Michelangelo, and evtm 
of Guercino and llio later 
Bolognese. But. not on theses 
does liis fame de])end. With 
a (mrious txnversity, wliieh 
we find to an even greabn* 
degree in Romney, hc^ set 
liUlo Btj-w by his portrai- g, 
tiiro, whieh ho eousidm^d 
mere dnidg(?iy, and pinnw liis faith to painting 
“histories” in the grand manner of the later 
Italian masters. With all tb(*ir noble qualities of 
eolour and design, they would to-day not sufTiee to 
secure Reynolds tli(' tnni- 



nent position he holds in 
tlie art of his eountiy. 
'Hiis position is due to 
liis powtu’s as a portrait 
]>ainter. And, as such, 
he is the antithesis of 
(bunsborf)ugli. He is as 
intellectual and search- 
ing as Gainsborough is 
elegant and Hujxu'liual, 
and hip sitters were not so 
much tlie socjiety beaut ies 
of the day, but the aris- 
t<x!racy of intellect — men 
of Jictters, jjol i tieians, 
philosoplK'rs, and 
sciSntwts. In the phxce of 
fhe. cool musical colour 
of A^ijisborough applied 
io TOSe, tliin touches, he 
prefix a hot, sumptuous 
scheme carried out with 
firmness and energy in a 
thick im]^sto. As like- 
nesses, ms portraits are 
far more convincing tlian 
those ^ Kis rival. He 
partienkriy excelled in 
portmyin^ the innocent 


9 affinity with George Romney. George Romney, whom 
cturo as the fashion has placed beside these two masters, 
8 painted in scarcely deserves to be held up as their compeer. 

His sonso of beauty and 
technical skill were certainly 
second to none, but he fell 
into a mannered convention 
which, while searching for 
prettincss — -and finding it — 
lost ill character and sincerity. 
The vast number of porii aits 
l<^ft by his blush might all 
liJivc' b(‘cn painted from 
members of the same family. 
Ra( ‘bii rn ( .\ . D . 1 750-1 823), 
the gn'atest master produced 
by Scotland, has, unlike 
liomney, met with com- 
parative neglect, lliough he 
is now ra|)idly gaining the 
recognition Avhich is his duo 
as the father of tlu? modern 
Scottish sehool, a daring 
colourist of rare strength and 
virility. As n'gards summary 
cxpressiveiu'ss and biuadth 
of brusliwork lie is un- 
ap]>roaclied by any of his 
contemporaries. With broad 

TI.K BLUE BOY. BY OAtNKBOKOlV.il ‘'f 

gests all the subtleties of 
th to painting modt'lling and drawing. HoppntM*, Op ie and Cotes 
Cl* of the later must b(* mentioned among the masters of these 
)le qualities of halcyon days of Knglisli jiortrai^ure, while; Bir 
yiiotsufTice to Thomas Lawrcneie; conm'cts tJiese days with the 

“ period of academic sloth 
from which English 
jiainting was only Jiber- 
aterl in tb(‘ Eorliosbytho 
Ih’c-Rapliaelitc Jovolt. 

Landseer and 
Wilkie. Only land- 
scape painting |s(*epago 
42911) made giant strides 
in this period, and (Un- 
stable and Turner 
showed the way to the 
BaiHjizon men and the 
imi>ressionists, while 
soapy and insipid por- 
traitiu’e, uninspired re- 
lating of anecdotes in 
paint, theatrical scenes 
of history, and such like 
held the public, and 
academic painting erred 
further and further in 
the path of bituminous 
gloom. Even where 
there was real talent, as 
in the case of flic 
animal painter, I.^nd- 
seer, concessions hod to 
riUB INFANT SAMUEL, BY REyNOU)S be made to the public 

(National Qallery, London) demand for humorous 



particnlariy excelled in 92 . the infant samuel, by REyNOU)S be made to the public 
portraying the innocent (National aaiiery, London) demand for humorous 

charm <>f. childhood, and in fact, be said to bo anecdote. David Wilkie must be mentioned 

.who painteci among the great artists of that period, a real 

and hot ^ tftteli^ [921. master in the handling of pigment which with 
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Wm retains an extraordinary riclinoss of quali^ 
in spite of tlu» minute precision of liis detail. 
Ho was influenced chiefly by tiie Dutch small 
masters, and his skill in composing and 
arranging groups of tiguros and in massing the 
light and shade deservcH the greatest ad- 
miration. William Blak(‘, a mystic wliose 


weird, fantastic imagination delicd all laws of 
Nature, belongs to this time, but was ;in isolated 
appearance in the history of art. 

The Pre-Raphaelite Brotherhood. 
On the whole, English ])ainting was at its loAvost 
ebb in I84S, wium a few ardent voung spirits, 
Kl’by D. G. Ross(‘lti, J. K. Millais, and W. 
Holman Hunt, rt'solved to reiionnee tin' artificial 
academic formula of the day, and to follow th(‘. 
example of th<^ Italian primitives, to j‘ipproa,('h 
Nature in a luiinble, naive ,s])irit, and to do 
away with theatri<*al posing and liituniinous 
shadows and j<^a(ly-nuid(^ reci])(‘s for making 
]»ictures.. 7lie famous j)i(:ture, “ L\ix Mundi,” 
is reproduced in colour opposite page (>25, 
and another cxeellent cxamplt^ is th(‘ “ LfU’cn/.o 
and Isabella,” by .Millais (93]. Eyoiy detail, 

. ev^ry grass blade (U' flower, stone or furrow, 
W’as made the object of careful study from 
Nature — so much so, that at times tlie 
larger truth was lost sight of in th • passion 
for microscopic truths. As regards subject, 
romance and poetiy were put in the place of 
the trivialities wdiich tlum had the applaU.se of 
the public. 

The Ayorks of the Brotherhood aroused 
. a storm of indignant abuse, but a pow^erfnl 
defender of their aims ap^xmretl in Kuskin, who 
tl)rew himself heart and soul into the move- 
• ment. The Brotlwuhood, as such, was short- 
lived, but the influence has lK?en lasting, and 
is still to be felt in tiro cart of to-day in spite 
of the growing, Buprcmacy of French ideas and 
techti 


Art Under “ The Emjilre.” In France, 
which we have left at the threshold of the 
Revolution, more perhaps than in any other 
country, the political and social conditions are 
reflected by the currents of artistic, evolution. 
The lascivious art of an immoral Court was 
followed by the chilling classicism of a T^uis 
David, a true child of the 
Revolution, who, in his re- 
constructions of Ancient 
liistory, glorified the sclf- 
sacTificing patriotism of 
tlu^ Roman Republic, 
and then, as- Court 
painter to Napoleon, 
bccanu^ the originat/or of 
the Nco-Grci'k “ Empire” 
sly 1(5. With Napoleon’s 
V ic toi’ioi i s campaigns 
arose an important 
school of battle painters, 
of w’hich Gros and (Gerard 
Avcrc the leading spirits. 
But neither art nor 
1 1 Ic r at .u !*(' tl on rished 

during th(5 first Empire, 
and only aftm’ the 
Restoration the intel- 
l(5ctual life of Franco 
began to flow again in 
many contending cur- 
rents. fl’he first great 
batt Ic was waaged bet wren 
Ing’cs, the head of tlu5 
classicist scliool, who based his art on the 
imitation of the auticpio and pcrf(*ct draughts- 
manship, and Delacroix, tlu' leader of tlie 
Romanticists, a truly inspir(‘(I artist, with a 
ghming scMise of colour and a ])ow(M ful imagina- 
tion. I’licn cauK* th(' revolt of the Barluzon 
men. tluai the struggl(5 of the frct‘light. painters, 
and finally of tlui impressionists, whose aims 
have alr(>ady f)e(‘n set forth in tlie article on 
“ Landscape Art.” 

Impressionism in France. But 

impressionism lias anotlua* aspect besides that 
of wdiich Claude .\ronet is the chief exponent. 
As (5onceivc(l by siieli masters as Manet and 
Ik'gJis, it substitutc.s beauty of eharacter for 
beauty of form, and turns the attention of tho 
artist.s to scenes of contemporary life. Classicism 
and ai^ademic art in general sail in lofty regioiW| 
far iemov(5d from tho bustle and strife of evoryf 
day life. Tin; impressioniste maintain, and 
frcqiu'ritly firove by their w'orks, that the 
m(*aiicst subject is w^ortliy of pictorial treatntCnt 
it it is soon by tho eye of an artist. A$ the 
word conveys, impressionism is concerned with 
th(i impression of a vseene, which can only be 
rci.urd('d in its completeness by sptqxaary 
suppression of all the details which oanjapt be 
gr asped at a rapid glance. The academic ^mnter 
loses tho freshness of an impression by using his 
knowledge of the form of thing.s to penetrate the 
mysteries of distance or deep shadow. The 
impressionist loses outline and form whore they 
are lost in Nature, and thus a^taihs greater 
verisimilitude. The academw^ in 
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treating Hie figure, loses the sense of movement 
through overcorefulncss in drawing. The model 
is turned to stone, as it were, in the act of 
running, or wrestling, or dancing ; while the 
impressionist, sometimes through accentuation, 
wliichisnot, strictly speaking, correct, or through 
the effacing of contours, ofUni succeeds in con- 
veying an extraordinary suggestion of move- 
ment. Thus, in the ballet scenes by Dogas, the 
dancers seem to be lujtually circling and pirouet- 
ting round the stage. As an (‘xample of Manet’s 
work a reproduction is given of “ A Bull 
¥ight ” [94]. 

Four Great Masters. ljk(‘ the Pre- 
Raphaelites in England, the French impres- 
sionists had to fight a h»ird struggle l)efore their 
views found accejitance, and tlien^ is no doubt 
that the extreme nianih^stations of impres- 
sionlsm*froqiiently degenerate into a])surdity and 
ugly caricature, and fully deserve the ridicule 
nhat has been heaped upon them. Yet it 
luus remained one of the reading factors in 
modern art, not only in France but thr{)ughout 
Europe and America. Its influence has not 
always betui Ixjnelieial, for the incomi»etent 
frequently sails under its flag to eoiiceal lack of 
training and deficient 
d V a u g h t s ni a ii- 
ship; hut on the 
other hand, it has 
enriched the •world 
with the master- 
pieces of a Monet, a 
Manict , a Degas, and 
a Whistler. 

Nineteenth 
Century Art. Jn 
(lie rich artistic lite 
of nineteenth cen- 
tury France, impies- 
sionisrn w^os only 
one, though the most 
important, phase. 

Th(? a'^ademic school 
continued to flourish 
in the art ot 
accomplished pain- 
ters like Meissonier, 

Bo^ucrcau, L^ela- 
roejie, Floury, and 
other s : the 
Oj)|bntalists, who 
found their siibjcH't- 
in Uie sunip- 
ttl«|^;;> piciuresque- 
nei^bf the East, are 
ebiifiy represented by Do<‘ampfl, Fromentin, and 
IVfarilhat ; decorative wall painting attraeWd 
masters like Puvis de Chavannes and, more 
recenUy, Besnard ; Bastien- Lepage stands at the 
head ot the freelight painters ; while the moat 
recent groupV the intimists, include 1^ Sidaner, 
one of Uie fiiost fascinating artists of the present 
time. \ 

Rodin and Stevens. In sculpture, 
JVanee took .an^ uneontested lead during tho 
tunetb^t^ Bude (a.d. 17844855) was 


the first to return to the national tradition 
•which the followers of Oanova had forsaken 
for cold classicism. Barye (a.d. 179fl • 1875) 
stands iinapproachcd as a sculptor of animals. 
Carpeaux, Fieniict, Dalou, and Falguiere 
must all be reckoned among the masU*rs of 
tlmir art. Thej^ all w'ent to Nature for their 
inspiration, instead of continuing the imitation 
of the antique that was so prevalent in the early 
pjirt of the century. Rodin, finally, achieved 
the introduction of something like impressionism 
in sculj)luro. Of the masters of the past, 
Donatello is tlic one with whom he shows the 
greatest atVmity, lliough Rodin’s style is entirely 
original and pc*rsonal. Througli the accentuation 
and ampl ideation of eertaiu planes, ho not only^j 
suece<‘<ls in suggesting movement, but a curious' 
sofUMiing. of the silhouettes, Avliieh makes his 
statue.s and gj oups appear as if lliey -wore bathed 
in atmosphere. Rodin, like all great reformers, 
im^t with bitter opposition, but to-day his pre- 
eminoiKte in the*, tic'ld of seulptuie is admitted by 
those who are most competent to judge. An 
example of his work is to be found on page 1675. 
Ill Belgium, fonstautin Mcimier has created, in 
stone and bron74t.% a mighty epos of Labour. His 
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aims and achievements in sculpture are almost 
identical with Millet’s in paint. The one great 
.sculptor produetrd by England in the middle of 
last c(.*ntury w^as Alfred Stevems, whose Welling- 
ton Memorial in St. Paul’s Cathedral is worthy 
to be placed beside the maritcipioces of the 
sculptors of the Italian Renaissance. The hxst 
deoadc.s of tho century witnessed an important 
advance in plastic art, and Englisli sculptors of 
to-day have little to fear from comparison w'ith 
their Continental contemporaries. 
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Spain from Ferdinand II. to the Spanish Armada. The Netherlands* Struggle 

ContIniKfd from 
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for Independence. Germany, Switzerland, and Hungary in the Middle Ages 


By JUSTIN 

SPAIN 

W(? have already told how the Mooiisli 
dominion in Spain was brou^ifht to an end in 
the r<ygn of Ftadiiiand TF., and hoAV Spain thus 
beeame, for tlie first time, one united sovtaeignly, 
and one nationality, Ferdinand marricMl Isabella 
of Castile, which marria.g(^ Iwdped elTeetually to 
F)ring aF)out tln^ union of tin* two kingdoms. 
Isabella Avas the sister of Hcau'y IV. of Castile, 
and on his death most of the (Visl ilian nobk's 
refused to acknowledge the h^gilimaey of Ids 
daughter, Juana, and proclaimed Ferdinand 
find Isabella rulers of (.’aslile, A <u'vil war 
followed, in which Ferdinand Avas snc(‘essful. 

The reign of Ferdinand Avas rcanarkable for 
many events. He did much to restoic* peace and 
order to the country, and to diminish the power of 
the nobles. In his reign oceiim'd the diseovei v 
of America F)y ('hristopher Columbus. There 
were many Avars and civil struggles during his 
time, and throughout his reugn h(‘ aa^jis ably 
assisted l)y the celebrated C-eerdinal Xinu'ius, 
who was, indeed, j^ract ituilly the rulcT of Spain 
until the accession of Charles V. 

The Inquisition. Ferdinand’s reign 
has, hoAveA’er, left a dark memory beliind it 
l)eeause of his establishment of tlu‘ Trupiisition 
and tho cruel peisecution of the .bnvs and of 
those Moorisli inhabitants who bad rcmaiiuMl 
in Spain, led .to rem.iin there l)y eondition^< 
promised but itevt*!* mad(' good to them. Isa- 
bella died in loOF, and irj the. following year 
Ferdinand married a nieei* of Louis XII. of 
France. He ruled as reg(‘nt- for his daughter, 
Juana — who was irisaiu^ — on the death of her 
husband, son of tlu^ King of the Netherlands, who 
died in 100(1. Ferdinand died in 101 0. 

The destiny f)f Spain was for a tiim^ greatly 
influenced by the fact that (diaries V^., Emperor 
of Germany, succeeded to tlu^ Spanish <‘roAV!i. 
Charles inherited from his father, Thilip, tlie 
Low C-ountries, Burgundy, and the Imperial 
throne ; while from his mot her, the daughter of 
Ferdinand and Isabella, he bwame heir to tlie 
nilership of Spain, Naples, and Spanish America, 
dliarlcs, who was born in lOfK), AAcnt. to Spain 
in 1517 and w^as for a time joint ruler of the 
country with his mother, Avho afterwards 1 k»- 
came insane. In 1520 he was crowned Emperor 
of Germany, and soon after presided at the Diet, 
of Worms, where Martin Luther’s opinions were 
condemned, and in 1520 ho married Isabella, 
sister of John III. of Portugal. 

A great part of the European (Continent soon 
became ^ scene for the display of tho rivalry 
betAveun' Charles -and Francis I. of France. 
Charles ijyiaifta Duchy of Burgundy and that 
of tho King of France maintained 

‘that tbO‘|pyereigu of those regions: 
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The war at first Avas a success for Charles, llo 
had tho suppoi t of Henry VTIL of England, and 
also of the Constable Bourbon, one of the most 
jioAverfiil .sul)ject,s of the Frf'uch King. CharJesr: 
drove the Fnmeli out of Italy, and invaded* 
Provence. Soon after, the King of France wasi^i^ 
defeated and tak(m prisiiner, as already relj^gi^ 
in our French history. No sooner 
accomplislu'd than the alliance which was palled 
the H<»ly League w^as formed against (^h^irlcs by 
Pope CieiiK'nt Vll. wlio had Jis his allies ttcniy 
VI I L, King Krancis, and the Venetians. •¥. 

Imprisonment of the Pope. One event 
in the. struggle which followetl Avas that in 1527 
an army of Italians, S])aniards, and Germans, 
l<‘d by Bourbon, enten*(i and occupied Home,/ 
and imprisoned tlu^ Pope. Bourbon himself: 
w'as killed in the attack upon the city. Chariest 
di.sclaimed all part iri the movement against 
Rom(‘, and r(‘f)U( bated any sympathy with the 
imprisonment of tlui Pope. A ])eae.e Avas finally 
made — the Peace of Cambrai— in 1529, by the 
operation of which Charli's Ix'camt; ])ractically 
the ruU'r of Italy. It Avas then that, for the 
first time, he went to sec; and study Italy for 
hims(‘lf, and lu; Avas j-rowned at Bologna as 
Em(M‘ror of the Romans and King of Tx>mbardy. 

M’h(‘ struggU'S Avith France still went on, until 
in 1538 the luwv Popin Paul III., the Sovereign 
of Franco, and (Muu les agreed to a truce for ten 
years. Among his otlier military and naval opera- 
t ions, Pha l ies found time t o head in person a mari- 
time expejliiion against the eelebi’ated corsair 
Barbarossa — the pirates of the North African 
ports Averc; (hen an incessant trouble to southol’n 
Eurojie. Ho oompl(;tcly subdued Barbarossa. 
and (;apt.ur(‘d 'runis. A later e.xpodition of Ills 
against other .Vlgerian pirates was less fortunate * 
in its results, for tin; fle(;t Avliich ho conducted 
w as brought to complete wreck by heavy storms.- 

The Triumph of the P otestants* 
I’he league* Avhich (Charles had made Avith the 
Papal Government aroused the Protestants 
into armed resistance of his poAver, but the 
tAvo eam[)aigns Avhich followed proved unfavour- 
able to tin; arms of the Prot/e.stants, and a truce 
was agreed upon. But Cliarles’s stern maiu- 
Rmance of the terms he had imposed, and the 
severity Avith Avhich he treated his prisoners, 
among whom Avere the Elector of Saxony and the 
Landgrave of Hesse, turned many of his own 
supportos against him, all tho more because it 
was now clear that his ambition Avas to become 
absolute ruler of Germany. Maurice of Saxony, 
a Protestant, who had up to this time supported 
Charles, noAv turned against him, and proved 
himself so w-eil supported that Charles was com- 
pelled to recognise the Protestant claims, and 
treaties were made which ended In. the Peace 




of Augdbtirg in 1555. Charles was' disappointed 
in some of his most eherished purposes by iShiis 
And by other events, and he appears to have 
jjrown weary of rulership. He was breaking 
down in health, and suffering much pain, and 
in 1555 he resigned his position both as Emperor 
and as King, handing over the crown of Spain to 
his son Philip. He spent the remainder of his 
life in monastic seclusion at Yuste, where he died 
on September 21st, 1558. 

Don John of Austria, who afterwards made him- 
.self famous by his wars against- llie Moors and 
against the Turks, was a natural son of Chai‘l(‘s. 
In the great battle of Lepanto, Oetobor 71h, 1571, 
lie conducted the cotnbined lleets of Spain, 
Venice, Genoa, Malta, and Koine, (l<‘feat<Hl tlu^ 
whole arrayed naval power of th(‘ Turks near 
to (l!oririth, and put, for the time, a complete 
stop to the aggressive movements of Turkey. 

Philip II. of Spain. (harles W was siut* 
ceeded by his son, Philip II. of Spain, a sove- 
reign who mad(i for liimself a d«'ep mark on the 
world’s history. Pliilip was horn at Valladolid in 
1527. Tn 1543 he married Mary of Portugal, 
who died three year^ after, and in 155-1 he iKs ame 
the husband of Mary Tudoi*, (^ueen of England. 
The abdieation. of his father eonsigned to him 
a vast dominion, including Spain, the two 
Sicilies, Milan, the Low' ('oiinlries, .Ifexieo, and 
Peru. The resources of State* liad been much 
exhausted by previous wars, and Philip had hut 
little opportunity of making good th<*s(* losses, 
ewen if ho had been a sinei're and capahh* econo- 
mist. The tirst war of his reign was imidt* against 
the league formed hv Henry 11. of France and 
Pope Paul TV. Philip won two d<‘eidod vietori(‘s 
over th(j Fronch, and Henry of France Wiis com- 
pelled to agree to a peace. On the death of Ids 
wife, he maiTied Isubella of France. 

“ Dictator to Europe.” Phili]) was a man 
of naiTow mind, although of much ]K>litieal 
capacuty, and ambitious of cxtn'rm* pow(*r. II is 
rc^soluto aim was U) reign as a desjiot ov(*r his 
own dominions, and to make himself a dictator 
to Europe in general. He ])nt himself at the h(*ad 
of thgjfaithoHc party, and worked deliht'iately for 
the Mjpression of all free institutions within his 
own states. He made full use of tlie machinery 
establisluxl by the Inrpiisilion for tin* purpose of 
extina^fthing all religious sects throughout his 
territ^™ ; but he overdid the work. In the l.o\v 
CounSw his tyrannical policy roused the whoU* 
peoplooif'^o Netherlands to a revolt, which ended 
in the'inditt)endence of that country. The great, 
failure of .Philip’s life came from his extravagant 
attempt to conquer England. The dost ruction 
of the Spanish Armada is one of the memorable 
events of European history. H is whole reign Ava,s, 
m fact, a series of failures which greatly inei’eased 
his financial troubles at home, and his persecu- 
tions brou^t him enemies far and wide. His 
later years were a period of utter disappoint- 
ment, of breakdown in health and hope. He died 
1,3th, 1.598, With the revolt of 
The ^therlands and the defeat of the Spanish 
the of Spain as a great, and 

a ^nw in. Europe may 
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THE NETHERLANDS 

The struggle for independence and the final 
success of the Netherlands gives to the history 
of Europe one of the moat interesting and 
important of its chapters. That portion of the 
northern -Netherlands known as Holland was 
governed for some centuries by a line of counts 
under the over-rule of the German sovereigns. 
It WMS annexed to Austria, and finally e.ame under 
the dominion of Philip 11. of Spain. 

The Revolt of the Netherlands, 
The people of the Netherlands were among the 
earli(*st and the most resolute to join the Reform- 
ation, and Philip made merciless use of all the 
foree.s of tht^ Inquisition in the futile effort to 
eo(‘ree the indomit able Dutelimeu into a renuncia- 
tion of their new faith. It is said that about 
100,000 human beings must have, lost their lives 
during Phili])’s campaigns of persecution. The 
pco])l(' of Holland wc'o* not, however, to l)e 
perscnitcfl out of th(‘ir T(‘ligion or their nation- 
ality. and as Philip was evid(‘ntly determined not 
to mitigaO* his policy, they saAV that there was 
nothing left for th(‘m hut to rise in rebellion. 
The leading men among tlie Dutch kept flimly 
in their minds the fact that they had, as their 
last rcsonre<‘, an ally against which even the 
poAver of I Ml i I ip II. (‘ould not cont(*nd — the sea, 
Avhich rose above the level of ilioir sliorcs, and had • 
to he kept from washing over tliem by gigantic 
and (‘lahoratc* dyk<*s and other such artificial 
means of prolcction. In 1500 the Dutch nobles 
formed a confederation <‘all('d “ Les Gueux ” 
(“The Beggarvs”), a name wdiich had its origin 
from an (*pith(‘t given in (*ontenipt to a body 
of 300 d«*))uti(‘s from the I.,ow' Countries, lieadod 
by Iavo nohl(‘s, who ventured to present the 
])etition for tlu* abolition of the Inquisition in 
Holland and Helgimn. This name, tlirown out 
in scorn, w’as tak(*n iqv }>y the dejmties and 
accepted delianlly as lh(*ir titk*. 'Hie peaceful 
deputation soon changed into a warrior band 
and made* tlu* naim* of the l>eggars “ to ring 
in renoAvn throughout Eurojie. 

William the Silent. One of the lead- 
ing ni(*n of that (*ra was William Ihince of 
Orange, who sueecH‘d«‘d to larger estates in 
Holland, and .showed even in his earliest years 
so mueli militaiA’ and statesmanlike capacity 
that he w as ap})oint(*<l liy (Miarles V. Commander- 
in-Chief of tlie Netherlands w'ht‘n only twenty- 
tAvo. William is knoAvn to all history as “Wil- 
liam the Silent.'’ It is, hoAvover, cerUiin that 
among other great (|ualities lie \va.s an accom- 
plished orator, avIio nev('i* failed to make use 
of his jioAvors of speech A\Tion any great object 
was to he servexl. 

On ont* memorable occasion, in 1.560, William 
XA^as put in possession of* a »State secret by 
Henry 11. of France, at a time when he was a 
hostage in Henry’s dominions. . This secret, 
which AAOs a project concocted by France and 
Spain for the destruction of all the Prote.stants 
of France and of the NetJ^erlands, was confided 
to him while hunting in the forest of Vincen^^s 
by the King of France, who assunied that me 
Prince of Orange, like most other me n_jj| rank 
at that time, had no sympathy ^pBi.the 
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Protestant cause. William of Orange was then 
a Catholic, though he became a Protestant soon 
after. Had William ontt^red into any contro- 
versy on t-ho subj(.*(;t, h(^ knew that means 
would l>o taken to prevent him from spreading 
alarm as to the int(‘iKk‘d policy of extirpation. 

Ho listened, therefore, in absolute silence, 
and w'as able to forewarn his countrymen and 
prepare measurt\s of national dofciKic. He began 
by opposing the por.secutions stin ted by Philip, 
and in 1567 resigned all his ofliees of stat<*, and 
openly avowed himself a in(‘n)her of the Protestant 
(linreli. Philip of Spain sent the. Duke of Alva to 
the N<^th(jr lands at the head of a large army, and 
with unlimited power to maintain th(^ Govern- 
ment of Spain there. 'J'lie Duke of Alva did his 
best to carry out the King of S])ain's Avislies hy 
merciless bloodshed. William was proclaimed 
a traitor by Alva, and as the whok^ country was 
now rising in revolt, the proclaimed traitor was 
at once chosen by the Hollanders as their 
commander hy sea and hy land, and under his 
guidance the revolt of the Netlurlands was sne- 
ce.ssfully carried on. Until tlie rising of t h(‘ Gueux, 
the Spaniards had held imelialk'ngi'd mast«‘ry 
over the Netherlands, but from that time a revolt 
went on gaining iii strength with every day. 

Union of the Northern Provinces. 
Tho union of all the. iiortlaM'ii ])rovinees was 
thoroughly (established in 1576. and in five y(‘ar.s 
more tlm whole united Netln'ilands had r<‘- 
nounced for ever their allegianet^ to the j)ower 
of Spain. Much was yet to Ik* aeeoniplished 
before the absoluUi independence of fh<' lu w 
state could bo fores d upon tlie r<‘eognitioii 
of Spain. The Dutch wcu’i* fhdermiiied to fight 
on to the last, and it was one of tlieir resolves 
that, should the worst come, they would dost n)y 
the dykes which out th<^ sea. \/3 • 

Long before the. stiuggle had gone so far as 
to call for such a policy of .self-destruction, the 
gallant Hollanders had sulT(*i(‘d a. lieavy loss by 
the death of their illustrious load<'r, William the 
Silent." The King of Spain, tJirough fla^ Duke of 
Alva, procIaim(‘(i Willium of Orangi^ a traitor, 
and set a price upon his head — the sum of 25,066 
gold crowms, and as a result of lliis measure an 
as,sassin named Balthasar Gerards shot William 
W'ith a ])istol bought with moju'y the Priiuo had 
given him in alms, and killed liim at D(‘lf, on 
July 10th. 1584. /Nothing can give betler evi- 
dence of the strength of the national cause and of 
the enthusiasm witJi which William had inspired 
his fellow countrymen than the fact tliat his deaf li 
^ only seemed to nerve tlu' Hollamhu s t o fresh effurl . 

Much sympathy was felt in England for the 
Dutch in tlie struggle wKich they weie carrying 
on, and in 1585 some 6,000 men were sent to IkJ]) 
them. Spain liad made many enemies for larr- 
sclf throughout Europ(\ and Queen Elizabetii of 
England was aUvays ready to lend a helping hand 
to any opponents of Spanish policy, although the 
continual rivaliy betw'een the two great juiwcrs 
had not yet reached to that form of open w^ar it 
was fecon to as.^ume. The Dutch knew well how 
to maiipitoin their struggle, and how to avail 
theq iit^ ^ in the most ctlootive manner of any • 
hojj^glpired to them. It boc^me evident that 


there was no possible means of reducing the 
Ddteh once again to servitude under the King 
of Spain. The northern pnivincos of the Nether- 
lands achieved their independence, and thus 
liecamo a new self-ruling European state. Those 
provinces of the Netherlands which wo now 
know' as Belgium remained, for a time, under 
the dominion of vSpain or of Austria. 

GERMANY 

Th(^ German populations W'ere, about tho 
tenth e(*ntiiry, forming themselves into some- 
thing like cohesiv(^ and powerful stales, although 
matiy of them yet remained in a condition wUhdi 
showed uncertainly as to wiiether they were 
destined ullimatiiy to form part of a people 
subj(‘el to a. foreign power, or to lose their nation- 
ality ])y b(‘C()ming absorbed into the dominions 
of somti largiM* state. Aust ria, the name of which 
sigiuli(‘s “ Eastern Kingdom,” had undergone 
many invasions and oeeiipations since the days 
wh(‘n it w'as part of tlu^ Roman Em pin?. Charle- 
magiu‘. in ((‘-establishing the various states over 
which h(‘ had acfjuin'd dominion, made Austria 
a margraviat(‘, rnlc'd ov(“r by a margrave. Later 
on th(‘ margravial(‘ w'as raised to a duchy, and 
still lat(‘r to an arehdiiehy. 

Eiederit k II., who r(‘igned over the Empire of 
tlermany from 1212 to 1250, was one of the most 
(’(‘inarkahli* .sov('reigns of the Middle Ages. With 
his son < \ >11 rad. avIio leigiu'd for four yt'ars, ended 
the Hoh(*nstaiifeu lim*, and he was siiccoc^ded by 
many princ(‘s wlio ruled - somet iuK'S eontem- 
poran(‘ously ~duri(»g a period known as the Great 
lnt(‘iT(‘gmim. which lasted till 1276, W'heii 
Rudolf 1. of the Austrian House of Hapsburg, 
came to the throne. For n(‘Mrly Iavo centuries 
from this time the history of the German Empire 
is hut th(‘ record of a ,suc(‘(\sHioii of rulers. 

Maximilian T. sueeiH‘ded his father, Frederick 
IV., in 1466, and his ina-rriage Avith Mary, 
daughter of ('harles tlu' Bokl of Burgundy, 
involved Maximilian in Europt'an politics. He 
made many improvements in the laws and th(^ 
internal allairs of tJio h]mf)ire — originating the 
Imperial ( 'ham I an* and the Aidic; Council. 

The Reformation. .In his reign l)egan 
the Reformation movement, to which h^ w'as 
(Opposed, and tlu^ success of Luther’s preaching, 
hut the estahlisluiieiit of the Protestant religion 
in Gei’inany did not take place until the reign 
of liis grandson, Charles V, grandson, also of 
Ferdinand and Isabella of Spain, who reigned 
from 1516 to 15.56. 

P’or a long time the Emperors of Germany rC' 
tained also Die title of Emperor of Rome, by 
which Charlemagne was crowned in 800, by 
Pope 1 .eo Til. ( )tho the G reat , who was crowned 
by l*ope John XII., in Rome, in 962, was the 
lirM w ho was called Sovereign of the Holy Roman 
Empire. TIwi Empire, under its various dehorn- 
ina tkms, w as made up of all manner of Europ^n 
stales enclosing ivithin the one ruling syatp^rn 
several different nationalities. ^ Nor did these 
populations seem to be held together by any 
inlluence more suece.ssfully asrimilating ^ 
than the strength of tho German ruling .>pji^er. 
For some time the Netherlands became 
the Empire of Austria by the matriagf f^^S^^' 



Aiistriiu Maximilian with the daughter 

of Charles the Bold, and not long after Spain 
bec«ame a dominion attached to Austria by the 
marriage of Philip of Spain with the heiress of 
Aragon and Castile. 

SWITZERLAND 

Helvetia, or Switzerland, after the rule of the 
Roman Empire had ended, was ravaged by the 
Huns, and in 450 was invaded by the Burgun- 
dians and th(3 Alemanni. In tlie fifth century it 
was ruled by the Franks of th(3 Merovitigian line, 
and somewhere about this })e4iod many of tht‘. 
famous monastories wore, founded. Much of 
what is now Switzerland was, in th(3 Middle Ages, 
part of the Holy Roman Kmpin', and was tlicre- 
fore, in the thirteenth eentuiy, lUKkn- lJu3 rule of 
Rudolph of Hapsburg, the Sovereign of Austria. 

The men of some of the Swiss cantons, Uri, 
Schwyzand Unteiwalden, early in the fourteenth 
century formed a lenguc and covenant against 
the nile of Austria — more, ind<ied, against the 
rule of the subonlinates of the Fm^xaor than 
against the Emi)eror himself — ami other cantons 
quickly joined the EuJ(jtmofi,<en (the confederates), 
as they wore called. Tn 11107 three of the leaders 
of the oonfediu’ates met by th<' Lake of Luct'rne, 
and swore to ftw. their country from the tyianny 
of Austria, and in the following years many other 
cantons joined the eoiifed(3rati()n. In Lllo th<‘y 
put to rout tlie army of Leopold of Austria. 
By the middle of tht‘ centuiy most of the <avntons 
had joined the confed<‘rates, and th<* .\ustrians 
were defeated in L‘18() at Sempach, in LlHS at 
Niifcls, and in the Swiss drew up the famous 
Convention of Sempach. 

In 1476 the Swiss encountered Chark's the 
Hold on the French frontier. Tiny deh'atcd 
Inm at Grandson, and again at Moral, and in 
the following year, befori^ the walls of Nancy, 
in which engagement Charles the Bold w%as slain. 

The Story of William Tell. The 
story of the Swiss uprising is so much associated 
with the name of William Tc^ll that wv will 
mention the legend liere in passing. 'I'hc story 
tells how Gessler, the re])re.sentative of .Mlx'rt TL 
of Austria, tried to compel the Sw^iss to do lioniage 
to the luit of lh <5 prim-e set u]) on a })ole in Altorf ; 
how William Toll, refusing to otbu’ this homage, 
was ordered to shoot an a})ple off the Ik'juI of liis 
son. Tell accomplished this feat without injur- 
ing his boy, but avenged himself by putting the 
village .tyrant to death. Then broke out the 
movelft^t which ended in securing the entire 
indeptij^deirce of Switzerland. 

In the sixteentli centuiy the Protestant 
Reformation, led by Zwingli, aros(3 in Zuric;h, and 
quickly spread, over many of the northern or 
Oeman cantons of Switzerland. Some of 
them, however, remained Catholic, and in 1531 
kroke out lietwecn the followers of the two 
mtths. Zwingli was killed, and the Zuriohers \ver<5 
defeated at the Battle of Kappel. Four years 
later Geneva became a Republic with new civil 
Jftd.wliwmsticjal laws, under Calvin, and after 
this Trd^tauLti^ epread into the west of the 


HI8TORY 

countiy. ’During the Thirty Years War Zurich 
and Berne helped to maintain the neutrality of 
Switzerland, which was recognised as an in- 
dependent state by the Treaty of Westphalia 
in 16*18. This independence Switzerland has 
ever since maintained. 

HUNGARY 

Hungary w-as first formed into a kingdom by 
Stephen in 1000. The title of “ Apostolic King ” 
w'us conferred on him by Pope Sylvester II. for 
his w'ork in the spread of Christianity, and th(3 
erowm he then reieivcd Ava-s worn by all king.s 
of Hungary since. After his death in 1038, 
unsuccessful efforts wtae made to re-establish 
paganism. Stt phen founded many religious and 
civil inst itutions - the Ecelesiastical Organisation, 
the Murjici])al Councils, and tlie National Council 
— afterw ards the Did of tire State. 

Tn 12*22, during the reign of Andrew 11. , the 
“ (h)lden Hull,” the Magna CLarta of Hungary, 
was graii((‘d, iind nine years later its privileges 
\vtT«‘ much (*xt(‘nded. Hungary wa.s invaded by 
the Mongols in the r(‘ign of Bela TV., and German 
colonists wei‘(3 introduced by him, as the country 
had beem much d«‘|u>pnlated by the Mongol 
rnassaere. xVndrcw 111., who died in 1301, was 
the last s()vei*cign of thi‘ House of Arpad, and on 
his d(‘ath the succt‘Ssion was eontestod. Seven 
years later*, Charles Roheri of Anjou became king, 
and reigned until 1342. He did much to improve 
tlui condition of his adopted country, and under 
his riik' and that of his son, Louis the Great, 
Hungary took a. high place among the nations. 

Matthias of Hungary, When Ladislaiis 
Postliumus dic'd, in 1457, he was succeeded by 
Matthias, tin* .son of tlui great Hunyady — the 
famous general whosr^ lib* was one long crusade 
against^ tin* Turks. Tin* reign of Matthias saw 
tlic greatesl era in the history of Hungary. 
He went L> war with Bohemia, and beeamc 
king of it and of Moravia. He inad(; war with 
Turkey, and irgalned the Southern Pi30vinc(\s 
w’hieli q^irkey hart held. Jii 1485, he made 
Vienna tin* (*aj)itnl of Hungary. 

Matthias was also renowned for his statesman- 
ship, his jiistici', and his encouragement of arts 
anti letters. On his death the country was 
given over to intornccim* strife, and rapidly 
declined in ])iospcrity. It was invaded by the 
Turks in the* reign of Louis U., and Louis 
himself was killed. The erowii was then con- 
Itaidcd for* by John Zapnlya and Ferdinand 11. 
of Austria. As Ferdinaml had the support of 
the Hungarian nobles, Zapolya had to renounce 
his claim, and Hungary thus came under the 
sway of the House of ITa}>sburg. Since that date 
the history of Hungary is connecitrd with that 
of Austria. Under a succession of Austrian 
sovereigns there were many wai*s with Turkey, 
and much strife between the Catholic kings 
and their Prott^stant subjects. There were 
many risings, also, against Austrian rule, and 
these conditions lasted until 1825, when th<3 
National Diet, which was convoked by Francis I., 
opened a new ora in the history of Hungary. 
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Group 6 

ABMY& 

NAVY 

5 

XAVY 

iH>utiuue<l frotii 


THE NAVAL OFFICER 

From Cadet to Admiral. Entrance Examination. Naval Colleges. 
Midshipman. The Ladder of Promotion. The Officer’s Pay 


By C. DUNCAN CROSS* 


have >«ihown liow soanian may rise in 
the Navy from a second-olass hoy to eom- 
missioned rank ; we shall now proceoil to ex- 
plain how a boy more favoured with fortune’s 
blessings rises from midshi])inan to Afhniral of 
the Fleet. It will he obiuavi^d lliat we deal 
in this section only with tlu^ executive braneli 
of the Service, the Faymast(*r branch being 
dealt with in the Civil Servii'o sections on 
page 3195. 

Lfftciency of the Naval Officer. 

To-day the ciy of the Navy, «as in every other 
profession, is for the life-traiiu'd ofliiuT, for 
there is so much to learn in our coniplieatt^d 
lx)xe3 of rnacUiji(‘ry that to know <‘veri a part 
means a life study. For a imui who is to iea<l 
men, also, the training in ilu‘ haliit of obedkau'c 
and discipline cannot begin loo ciuly. In the 
case of other servie(‘s, ehavg<'s are sometimes 
levelled that the training metliods are inetiieu nt, 
and that the living is extravagant, 'rids, 
however, cannot he said of Itu* Navy, wIktc tlu* 
keynoto of naval education is thoroughness, 
and whore economy of living is tlu^ watchword. 
From the moment a hoy joins the training eolU'gc 
ho is taught that strict attuition to work is tlie 
only avenue to promotion, and his allowaiiee 
of pocket-money woidd com[)are badly with that 
of a public school hoy of his own age. After 
reaching the rank of lieuti'iiaiit, a young man 
can live fairly comfortiihly on his pay. 

It must he understood that at pri'seiit tlu^ 
repre.sen til. lives of two systems of edueatioji Jire 
working skio by side in tlu^ Navy. Under the 
old syst(‘m hoys entered for whattner branch 
of the Service they fancied- executive, Engi- 
neers, or Royal Marinos. ’^Phe r('!sulti was a rac(' 
of specialists — each man excellent in his own 
department, but knowing very little alsTut the 
work of other blanches of tin* Service. To 
remedy this state of things a new system has 
l)ecn introduced to produce h, type of officer 
with a more comprehensive laiowMedgi^ and 
wider sympathies. The age of entry has l>e('n 
lowered, so that to-day a boy must decide 
practically on leaving his preparatoiy school 
that he desires to enter the Navy. 

The Preliminary Examination. The 
training begins at ()sborne (k^llego. To Im^ 
admitted, a boy must be of pure European 
descent, and the son of natural born British 
subjects, or of parents naturalised in the United 
Kingdom. An application for nomination should 
bo addressed to the private sccretfiry of the 
First I^ord of the Admiralty, and should not be 
made Unore the boy is eleven years old. On 
Tj^ylng a nomination from the First Lord, 
jlil^iandidate, . is required to present himself 


before a committee, not for an examination of his 
book knowledge, but so that the committee 
may hav<^ an opportunity of judging from his 
(conversation and manner what sort of a boy 
Ju‘ is, and whether he is lik(dy to make a good 
officer when he is grown up. The candidate is 
rc'quired to jiroduce a certificate of birth or its 
(M|uivalont, a c(‘rtiti(‘ate of good condtict from 
<h(^ master of llie scliool or schools at which ho 
has been educated for tlu*. two previous years, 
and proofs of good health and frc(‘dom from 
coiistitut ioual discas<^ or lien^ditary taint of any 
kind. A s(‘vcr(‘ nu'dicail inrpiiry has to be faced, 
and th('ii tlu* qualifying i^xairiination, which 
embr.ic(‘s the following snbj(;cts: 

Enulfsh; Dictation, simple composition and 
(•(‘production of the gist of a passag(^ read twice 
by the examimu’. 

History avo Ukooracuy : The whole outline, 
with s]H‘cial nderdiee to the Brit ish Empire. 

Matiikmatics: Arithmetic (simple), intduding 
d(‘cimals, fractions, mensuration of area and 
(aipae.ity, moiu'y, ju’oportion, (‘tc. Algebra, up 
to simple and simultaneous equations, rraotical 
g('ometry (angles and eonstrmdon of angles, 
sipiares, ])aralK‘l(Tgnims, and division of straiglit 
lines into (‘(lual ])arts). 'riuHirctical geometry 
(dclinitions, the substance of theories contained 
in Euclid Book I, propositions 4 8, 13 — 10, 

18, 19, 2t)— .30, 32 — 34, and V(‘ry simple deductions 
from these). 

French ok (Ikrman : Simple examination, 
with groat stress on the viva I'ucc part. 

Latin : Easy passag(^s for translation, English- 
I^ithiaud Lat in-English, and simple grammatical 
questions. 

Specimen examination papers can be obtained. 

Cost of Training. This examination 
successfully pH.sst?d, tin; lads have to present 
themselves in uniform at Portsmouth Dock- 
yard on the appointed day, and aro taken 
across to Osborne by a Govc^rnment launch. 
Here the foundation of the life-work is laid. 

Beyond the cost of the kit, which consists of 
bed- linen and towels as well as clothes, the cost 
to the parent is at the rate of £75 per annum ih 
three (advance) instalments of £25. Over ap<l 
above’ tliis, to cover the miscellaneous oxpens^i 
au(4i as washing, instruments, books, sports,, and 
pocket-money, anotlmr £8 per term should be 
expended. In a few cases the Admiralty allow 
the sons of officers in the Army, Navy, pr civil 
servants under the Admiralty to -enter at a 
icducod payment of £25. 

Osborne College. The Naval School at 
Osborne is organised on the lines of tie best 
public schools, special attention be^ 
to fit the cadet for his career, not only skilful 
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s'^aman, but also as an officer and a gentleman. 
I'^xaminationa are held at the cud of evei^ term, 
{ .nd should a cadet fail to satisfy the Lords of 
the Admiralty his parents may be asked to 
withdraw him any time. A declaration of 
willingness to do this has to signed at the time 
of the boy’s joining, togethei* with a dcclarjition 
of willingness that the lx>y shall (writer that branch 
of the Service for wliich ho may seem t-o be best 
fitted, whether engineering, marine or geiu'^ral 
executive. At Osborne, a splendid w^orkshop has 
lieen fitted up, and the cadets spend (piite half 
of their time in practical and theoreti(^al w’ork 
connected with engineering or in studies <dos(‘ly 
hearing upon it. There is a ship attached to 
Osborne in which the cadets go for cruises 
lasting six weeks for ])ractieal instriu^tion in 
s(\amanship. Physical education also is well 
lcK)ked after. 

Dartmouth College. Afb'r Iavo years, 
tlu; cadet passes on to Dartmouth ('()ll(‘g(‘ for 
.-.not her two years, to com])lete liis ].ireliminary 
studies. The coiirst^ of this four years’ training 
luus included the study of mathematics, meehanit^s, 
boat and eleetricity, the theory and practice of 
engim^cring ; Knglish and French composition 
and literature, togetluM* with sorm^ (J(Trnan ; 
history and geogra})liy, luivigation, and the 
elenu'nts of seamanship ; religious knowU'dgt* ; 
physical edu(;atioji. The eadc't at Osborm^ lias 
already had a course histing some six w(‘eks, 
and, leaving Dartmouth, he goes to a training 
cniiscr for more practical instruction in naviga- 
tion, seamanship, and ('ngineering than can bo 
obtained ashore. Until h(‘ reaches the rank of 
suh-lieutemint his ])areuts are. recpiired to make 
him an allowance of £50 a year. 

Midshipman. At the end of two t<Tms on 
the training cruiser he is draft(‘d with a batch of 
youngsters of his own seniority to a s(‘a-going 
ship as inidsliipman. This, however, do<‘s not 
mean that liis (xlneation is eompleU*. 'Pruc, he. 
is no longer under a civilian jnstru<*lor but h<? 
devotes his whole time to learning liis professional 
duties under one or other of the oHiet'rs, al)Out 
one-third of his days lieing spent in tlu^eugincM'r- 
ing section. On comj)leting t hree years’ serviee 
as a midshipman, serious examination lias to 
be passt^d for acting sub-lieutenant in seaman- 
ship and practical engineering ; he attends the 
next examination in navigation and general 
subj^&cts, and he attends short <auirsos of gunnery, 
torpedo work, and pilotage at tlui depots, each 
of which is followed by an examination on tlie 
work, studied in the course. Thf)se who show 
aptitude and special ability are then allowed to 
go through a further and more comprehensive 
wurse, lasting six months, at Greenwich Naval 
College, which fits them for specialising in any 
particular branch. 

The sub-lieutenants who do not qualify for 
the extra^ course are immediately sent to sea, 
and are joined by the Greenwich students at 
the completion of their course. Sub-lieiiUmmits 
must serve at sea for at least one year before 
promoted to lieutenant, and must obtain 
their captain a certificate that thej' are 
efficient in the duties of offieerer of the watch. 


Under the new scheme of education the lads 
who have all been trained under the same system 
are now apportioned to the branch for w^hich 
they are most fitted, and they become specialists 
in engineering, in gunnery, torpedo, or naviga- 
tion, l)(‘ing denot^ed by the letters E, G, T 
and N, while some go to the Marines, w^honi we 
shall call AI. The rest become general service 
lieutenants, available specially for watch-keep- 
ing, discipline, and s(;amanship. 

Lieutenant. On promotion to lieutenant, 
the divifling line comes. Officers for gunnery go 
to Portsmouth for a year; for torpedo -work, to 
th(‘ Vernon 'I’orpedo School ; for navigation to 
(hMxmwieh ; for engineering to Koyhani, to 
iuer<‘as<» tlu'ir practical knowledge and to study 
doekyjird work and re])airs. Lieutenants (M) 
go in one of the Marine divisions to learn their 
s])eeial military duties. 

Of thes(* s()(‘eialists a few of the best are 
allowvd fui ther eoui se of instruction to fit them 
h»r the higla'P gradf^ of lieutenant, W'hich, for 
the sak(‘ of elearmsss, will bo called 0 2, T 2. 
For these the higher course lasts for one year 
wiiile for E 2 tlu‘ course is two years. Of the 
general s(Tviee lieutenants a f(‘w are selected 
for instriK tional purposi's and undergo a short 
course to tit tluun for their work. 

Branches of the Service. Now' it has 
been ex])laiued how' the lads trainod together 
in th(‘ sam(‘ system as far as the rank of 
li(‘utenant have been broken up into three 
main divisions — (‘iigineers. Marines, and what 
we shall call, for want of a better term, 
gi'iuTal ('xeeutive officers, which divisions have 
been subdivided into specialists and iion- 
sf)ecialists. It remains to be showm what those 
young men will do with their careers. Will 
th<* sjMHi.dists continue as specialists to the 
€‘nd of their days, or do tlu\y fost(*r the hope of 
one day commanding a INs't ? — for it is still open 
to tile engineiT to n^vert to the niain channel 
and go through the ordinary course of promo- 
tion. 

Tn exceptional eiuses, it is possible for the 
lieutenant (E2) to revert, but it is most un- 
usutxl, and indecid, undesirabh?, for he is throwing 
away his spts ial education and his chance* of 


1 PAY OF OFFlriOUS TN TlfK UOYAI. 

M A RINKS 


One Year. 

One J>ay. 


£ s. 

(1. 

£ 

ll. 

CoIoiK'I (\)iuti)anUant . . 

7:J0 0 

0 

2 

0 0 

Majttr 


1 

0 

16 1 


to 



to 


337 12 

6 

0 

18 6 

Captain 

220 10 
to 

266 2 

5 

0 

12 1 
to 

14 7 


11 

0 

• J.iiiutenant 

115 11 

8 

V, 

6 4 


to 



to 


135 7 

1 

0 

7 5 

ScooinJ binitn.naiit 

05 16 

3 

0 

5 3 

Ouart^nnastur . . . . 

173 7 

6 

0 

0 0 

t.o 



to 


282 17 

6 

0 

1.5 0 


quicker promotion. He will, therefore, look 
to the engineer branch to provide his fortune, 
and he will rise in the ordinary course to com- 
,mandor (K2), captain (E 2). And although he 
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RATE OF PAY 

OF ALL 

RANKwS OF 

OFFICERS IN THE NAVY 

— 

1 .\iiMUiu. 

1 One 

1 S|>eLiAl Keuuirkfl. 


£ 

8. 

d. 

£ 

8. 

d. 



Admiral of the Fleet 

! 2190 

0 

0 

6 

0 

0 

1 

With Table 

money varying 

Admiral 

i 1825 

0 

0 

5 

0 

0 


between £547 lOs. anti £1,642, 

Vice Admiral . . . . 

' UtiO 

0 

0 

4 

0 

0 


‘ according to station and the 

Reair Admiral . . . . 

! 1095 

0 

0 

3 

0 

0 


aiiioimt of entertaining re- 

1 Comm<Hlc)re(l8t Class); 109.5 

0 

0 

3 

0 

0 

J 

(J Hired. 


Captain of the Fleet 

r 

109,5 

0 

0 

3 

•0 

0 

i 


410 

002 

12 


j 

o 

(} 


With Command mon(*y vary- 

Captain . . . . t 

to 

5 

0 

1 

to 

13 

0 


ing from £91 r»8. per annum to 
£328 los,, according to rank 





and circumstances. 

1 








Command mopev when com- 

Commander . . { 

305 

0 

0 

1 

0 

0 


mandiim a sliip 

or on Hpecial 

1 








service, £45 12.s. (’m 1. to £08 8.s. 9(1. 

^ Command money, £45 12s. Od. 









to £08 88, 9(1. 

Senior Lieut en- 

Ijlcutoiuuit, under H j 

!H2 

10 

0 

0 

10 

0 


.lilt «»f a, ship. 

£27 7r. 6d. to 

yeai'H 


to 



to 


' £45 128. Od. (1 

iiimerv or Tor- 

„ 14 years 1 

310 

5 

0 

0 

17 

0 


pedo l.ieutenants. £30 lOs. to 
£73. Nasigatiiur Lieut eiuiut, 

£45 !2s. Od. to £73. 

LieutenantH pro- i 

moled from Oun- J 
IKT or Bo’sun, etc. \ 

237 

273 

5 

to 

15 

0 

0 

0 

0 

13 

to 

15 

0 

0 

I Aei'ording to Heidority. Kxtni 
j allo\vaiu‘es for 8iw.ei;ilists, 

8ub-Ueutenaut 

91 

5 

0 

0 

5 

0 

Coiuiiiand money £30 lOs. per 

Midsldrunnn 

31 

IS 

9 

0 

1 

9 


Laniium. 

Naval Cadet . . . . 

li!nt;ine<;r Hear .Ad- 

IS 

5 

0 

0 

I 

0 



iniral 

1095 

0 

0 

3 

0 

0 



Engineer Captain | 

(’.38 

15 

0 

1 

15 

0 




to 



fo 




730 

0 

0 

2 

0 

0 



1 

138 

0 

0 

T 

4 

0 



„ (loinfriarider ; 


to 



to 




1 

(9)2 

5 

0 

1 

13 

0 


Kxtra i»uv' 

1 

182 

10 

0 

0 

10 

0 

\ Aerording 

if in eharge 

Engineer Lioui. . . 'y 


to 



to 


to 

ill enuineH. 

305 

0 

0 

1 

0 

0 j 

1 8(‘njorit.v. 

£18 i)8. to 

„ Snb-lieuU*t»a«it 

130 

17 

0 

0 

7 

0 


£91 5s. 

„ J4e,utenant pro- f 

201 

12 

0 

0 

14 

(i 

1 Aeeording 


moled from war- 1 


to 



to 


to 


rant rank \ 

.301 

2 

0 

0 

10 

0 

f seniority. 


Chaplain or In- 1 

219 

0 

It) 

0 

0 

12 

t(» 

0 



structor , . . . j 

luftpector-Oeneral of 

401 

10 

0 

i 


0 



llospltula 

1.300 

0 

0 






f 

492 

15 

0 

1 

7 

0 



Fleet Surgeon . . -[ 


to 



to 




1 

057 

0 

0 

1 

10 

0 



Staff Surgeon . . 

305 

0 

0 

1 

0 

0 




to 



to 




438 

0 

0 

i 

4 

0 



Surgeon . . , . | 

255 

to 

0 

0 

14 

0 




to 



to 




310 

JL 

0 

0 

17 

0 




will go to Hoa from lirm' to limo to keep in toueh 
with modern praelieal engineering, the Admiralty 
will Ijc glad to make use of liis services ashore 
and in the higher ranks of the dockyard advisers. 
The Marine lieutenant, ui some east's, will revert 
. to the general exeeuli^'e and ho aj>p(Mnted con^- 
mander in his pro[H'r turn ; for he is to-day not 
only the mtJsket ry officer but he can also take his 
turn in watch-keeping and the general duties 
of the $hip. On the other hand, lie may qualify 
^or commander (M) and then revert to captain 
in cojnimaud of a ship. A third possibility, of 
which a few' wrill avail themselves, is to continue 
discharging the duties of Marine commander, 
and look for promotion in the Marines to the 
higher rank of captain (M), major (M), and 
qol^e} to general. 

The Ladder of Promotion. For the 

rest, tho general service lieutenants, there is 
A lo)^, ^000 wait for their next step. After 


’ five years’ service in the 
rank the officer has to 
pass an examination in 
naval law, court-martial, 
naval history, strategy and 
. tactics, besides the examin- 
ation in the general pro- 
fessional subjects. In due 
course his turn for pro- 
motion comes and he is 
promoted to commander, 
probably in ten or twelve 
years. Tt must not lie sup- 
posed that the time has 
i>ecn monotonously spent. 
He has l)een changing from 
sliip to ship, has been in 
torjx'do boat,s, destroyers, 
cruisers and battleships, and 
lias s(*rved at home and 
abroad. Ho has attended 
(pialifying and requalifying 
courses and has every year 
Ix'en learuirig something of 
th<‘ management of ships, of 
guns and of men. So that 
at altoiit the age of thirty- 
live he is a man of wide 
knowledge and experience 
besides having passcfl alioiit 
twenty severe examinations. 
AnotJier four to six years 
.MS commander should see 
him ))romoted to captain, 
(hough still he has not 
completed his education, 
but must go to Greenwich 
to learn the higher teach- 
ings of strategy. In th(^ 
end he is promoted at last 
to admiral after eleven to 
lifteon years in command 
of slops. 

We have not yet touched 
iij)on two important 
branches of the Service — ^tUe medical and the 
(^h^ricai. Tiiey are, however, of purely technical 
interest, and an* open only to men who have 
already received a spt*ein.l education. It suffices, 
ilu;n‘fore, to say that a jiroof of professional ,, 
knowledge must be produced in the form of'^ 
a degree;, and that promotion is gained by 
seniority tempered by a certain amount of 
si'lection. Doctors enter as surgeons and rise 
through staff-surgeoii to fleet-surgwn ; and 
there are one or two good appointments for 
the fortunate both at home and abroad. ‘ . 

For. chaplains there is little promotion in tho 
ordinary sense, but their jiay increase by 
length of servict; ; and there are a; few livkigs 
ashore belongbig to the Admiralty which arc 
given to men who have been naval chaplains 
as a reward for good service.'^ The pay of a 
chaplain or naval instructor ran^ between 
£219 and £401 10s. per annum. 
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Cunliiiui'il from 
pHjfr 4JH» 


By CLAYTON BEADLE and HENRY P. STEVENS 


'T'HR word arndysUiA derived from tlie(i!r(‘ek 
^ dvaXvw (analuo), to loosen ; and, like so 
many j^eneral terms of this deseriplion, can he 
uHid in several ditToreni sense's. 

In a chemical sense we r(*f(*r to the loosi'ning 
or breaking down of a substance, or mixture of 
substances, into their ultimate constituents : just 
the reverse of wliat is understood by sf/ndtesis^ 
wliieh means the building uj) of a substance from 
simpler constituents. The mi'aning which we 
shall attach to the words tMiemical Analysis in 
this article is somew'liat- mi,n*ower. \V(; shall 
bre-ak doYvn or resolve substances iiieiely for thc^ 
purpose of as(‘<‘rtaining of what they consist 
and in what pro})ortions the constituents an* 
present. Put shortly, the objects of a elu'inieal 
analysis are (1 ) the identitication of a suhslanct', 
(2) tile detection of the comjxments in a mixture 
of Huhstanees, (3) the determination (<‘stimation) 
of the amounts in which they are ]W(*scnl. 

Qualitative and Quantitative WorK. 
Thus, sup]>osing vvi^ are analysing a silver coin, 
we might he r(‘((uired to idemtify the metal of 
which the coin is made, in tin's cast* silver ; 
secondly, to detect the })resene(' of oth(*r sub- 
stances, such as copper ; and thirdly, to estimate 
the (juantities of siJvi'i* and co])])(‘r alloyed 
together in the coin. The identiIi(aition and 
detection of substances and mixtures are opera- 
tions which naturally ])rec(‘de the estimations of 
the profiortions in which th(‘y are pi’t*sent. ^\V 
may, tluTcfore, ri'gard analysis as comprising two 
branches, qimlitativr and quantitatirv. We shall 
start Avith the rpialitativi^ analysis, in Avhich am* 
“ convert the unknown constituents of a body 
into certain known forms of eomhinalions ; and 
we are thus enabled to draw correct inferences 
respecting the nature of these unknown con- 
stituents^’ (Frese.nius). 

In what follows, the student will tind given an 
outline of some of the more important metiiods 
of ^^alysis, whiidi will enable liim to form a 
ge^ral idea of how sut^h analyses are jierformed. 
In some cases, methods of analysis are fully 
^scribed, but in most eases it has been found 
impqiwible to do this. For full di^tails the 
student may consult the “ Qualitative and 
Quantitative Analysis ” of PVesenijis, and the 

Volumetric Analysis ” of Sut ton. These are tlie 
‘standard works on the subject, and on them 
niost of the smaller treatises are based. The 
student may also consult Clowes and Coleman, 
who have compiled useful textbooks on both 
Qualitative and quantitative analysis. The 
^lattw, with which we are well acquaint(id, is a 
, l^ticularly useful book for the student. The 
theor^ical side of analysis is beautifully worked 
out liu Ostwald’s “ Analytical Chemistry.” No 


amount of ri'ading can, hoAV(*v(T, ri^ pi ace practical 
Avork in thi' laboratory ; and, in doing acimrate 
work, there aie numerous precautions to bo 
taken and diltieullii'H to be overeom<% which will 
not be realised nu'ix'ly by reading these articles, 
and wiiii'li art' ini't Avith only in actual practiiic. 
We liave, however, Avhere fiossible, drawn the 
student’s attention to the mon' obvious pitfalls, 
and with some pej-soual instriietion be should, 
Avithout mueli dillieulty, he (‘ajiahle of carrying 
out those analyst's wlu'i t' full details are giv^en. 

Theoretical Considerations. Sub- 
stances art^ identilit'd by tlu'ir properties Avhieh 
appt'al to our st'iises. It is, of eoursi', impossible 
tt) take all tlu'se pro))(‘rties into consideration, 
hut if Ave provt^ that two substances agrw 
eom]»letely in a ft'w iustaiiees, it is usually 
sufheient. Thus, a black solid giving purple 
vapours when healt'd and a blue colour AA^ith 
starch paste is almost certainly iodine. Wo 
know of no otlu'r substance coinciding in all these 
three j>ro[)('rlies Avith iodine, and may therefore 
take tht'Kt' (‘oineidt'nees as sullicient proof of 
idt'iititiealion. On tlm other hand, avo are 
actpiainlt'd with st'veral Avhiti' solids w'hieh give 
colourless vajiours, a.nd to distinguish between 
tht'in Avt' must note other of their projierties. 
By taking as wide a range as possihli', we ri'diiee 
the jiossibility of error. Tin* propertii's Ave make 
us(‘ of an' of two kinds; tirst, the inherent 
propertk's- those ])eeuliar to tlu^ substance 
itself, sueli as colour, odour, density (mass per 
unit volume); se< oiidly, what for want of a 
iK'tter AA'ord, avc may term rdirtiari'i — tliat is, those 
eluMigi's brought about by treating Avith ollu'r 
substances, as well as tliose du(^ to changed 
environment. 

Reactions. The second class is the more 
importa.nt for our purpose and includes a Avider 
a!id more varied ranges of ])henomerui, among 
AAhieli is inelmh'd the rhnnival and physical 
reactions. By these avc understand changes 
brought about liy altering the conditions 'Under 
AvhieJi the body exists. Thus, in identifying 
iodine, avc obtained it in the form of a purple 
A"a[)our by eJiaiigiiig one eondition— namely, 
t<*mperalure. By varying the tem])erature and 
noting the behaviour of the substance under 
examination, a great deal of information may be 
gained, and the applicability of this method is 
further extended by using instruments (ther- 
mometers) for accurately measuring temperatures. 
In addition to observing a change in the state of 
aggregation — say, from solid to liquid — on raising 
the temperature, wc may note the exact tempera- 
ture at whicli the change takes place (melting 
point). This principle is one of those most 
commonly used in identifying organic substances. 
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Numerous other iiistaneos might be cited, and the 
student will meet with other examples in what 
follows. The changes wo have considered may 
be classed imdcr the licading of physical reactums. 
The chemical reactions are of equal, or of even 
greater, importance. In order that such may 
take place, two s\ibstanccs must be brought into 
intimaU' contact with one anotlier, and in the 
case of solids, this is most generally (dTcctcd by 
disBolvdng them in a common solvent, such as 
W'atcr. On dissolving each separately, and 
mixing the solutions, a “precipitate*’ will be 
formed if, by their mutual reaction on one 
another, they ai'c capabUi of forming a substanco 
insoluble in water (the pr(?ci])itale), which 
promptly separates out in a tincly divided state. 


Precipitates, and What They Teach. 

As to chemical aj)paratns, we n‘(piire little 
else for (pialitative analysis beyond a basket 



of lest tubes, 
a test-tube 
stand [1] to 
hold th(‘m. 


j somewalch- 

g1as.s(‘H f2J 

and stirring rods, a i)latinum w ire and Bunsen 
burner [31 and a s(‘t of reag(‘nts— that is. 
chemical substances usually in solution, which 


aB much precipitate behind as pcssible, adding 
more water, and repeating the process once or 
twice. Fig. 6 shows a “ clotted ” precipitate of 
silver chloride which has been washed in this 
manner. 

Some substances when heated with acids 
evolve gases, and this property may Iw made 
use of in analytical Awk. Thus, carbonates, 
such as chalk, give ofT carbon dioxide gas when 
treated with hydrochloric acid. Here also, it is 
necessary to go a stt;p furtlicr and to identify 
the gas. Tt haj)pcns that sulphides also give o& 
a gas wium ir(‘ated with hydrochloric acid ; but 
tin* gases lia vc di lT(‘r(‘nt properties. Thus, carbon 
dioxides gas may b('. poured off into a tet tube 
containing lime water, w^licn a precipitate of 
calcium carbonate will bo formed on shaking the 
liquid up v\ itli the gas. It i.s, moreover, odourless. 
On the other hand, snl[)huretted hydrogen h.os a 
peculiar, offt‘nsivo odour, and produces a metallic 
stain on a pice(i of tillered paper saturated with 
a solution ()f the silver or lead salt. 

Insoluble Substances and Pre* 
liminary Work. Sometimes substances 
are insoluble in water and acids, and appear 
to b(‘ very intut. '^riie identification of those 
substance's is difiiculL How'cver, as there is 
only a limittd number of tlu'iu, their individual 


“ ’m il — bi’Uig about charaeteristie n‘- 

actions with tin* .‘^ubstanet's 
2 which we arc t(‘sl,ing. In a<ldi- 

tion, a funiK'l and filter papea- 
will be required. Fig. 4 .shows the ditTerent 
. shapes in folding a lilt('r paper and fitting it. 
into a funnel. The most common method, and 
that most generally applieaf)l(% is to add the 
reagent to a solution of t he sub.sianct' to be tested, c 
and note whether or not a preci[>ita.te is formed. J 
'Dms, a solution of hydrocthlorie acid added I 
to a .silver salt, produces a wiiitt^ precipitate • | 

of silver chl()rid(\ As, however, liydro- 
chloric acid produces a white precijiitalo 
W'itli other substances besid(*s silver salts — 
as, for instance, salts of nu'rcuiy (mercur- 
ons) and lead — it is usually Tiecessary to examine 
the priH'ipitate further in order to make eer- 


proportit's can be learnt, and they must bo tested 
. for separately. Of course, the identification of 
simple substances such as simple salts is a 
! mueli easier operation tlian tlie detection and 
I identification of a numlx'r of substances mixed 
togi'tbcr. As, however, in b'elinical work 
^ puri^ substances are seldom met w^ith, a tecli- 
rneal eli(*mist has to deal with mixtures even 
p though some of the constituents 

I arc pres('ni in small quantities 

as impurities. The r(W5tions of 
dilTcrent substances with reagents 
have Ixx'ii carefully studied and 
tabulated, so that a systematic 
3 examination may 1)C made. It is 

usual, how'ev(*r, before proceeding 
with the systematic! examination, to make a 
preliminaiy examination, which often fur- 


tain that the substance is what we imagine nishos \'uluable clues to the nature of the 


it to bo. The white ])rc(!ipita.tes formed from 
silver, mercurous, and lead salts, differ in their 
properties, so that we can distinguish hetwt'C'ii 
thorn. Thus, the lead compound known as 
Imd chUivUh is soluble in hot water, sc])a- 
rating out again on cooling, in liny needle- 
shaped crystals. The lead clilorido precipitate 
is set‘n jp 7. Being heavy, it ra])idly settles to 
the bottom of the test tube. Fig. 8 shows the 
ucedle-shaf^KKl crystals obtained by dissolving in 
hot water and setting aside to stand. It is not 
changed in appcuiranco by adding ammonia to it, 
while on^ the other hand, mcrt!urou.s chloride! i.s 
turned black by this treatment, and .silver 
chloride is dissolved. Where possible, tlie pre- 
cipitate should be washed before applying tin? 
JattoT tests, as other substances in solution might 
. mtorfere witli the reactions and complicate them. 
Washing j« effected by filling the test tube with 
watery .^llbwing the precipitate to settle to the 
' ,>hottOi|i». garelully pouring off the water, leaving 


substance. As w'c have already shown, any 
in-operty of a substance, and any reaction in 
wliicb it is capable of taking part may 
made use of for its detection and ideniii- 
fication, so that a knowledge of analysis, 
and a knowledge of gt'ucral clicmistry go' hafid 
in hand, and it is therefore impossible to be 
an expert analyst without a wide knowledge of 
chemical reaction.s. 

Group Reagents. In the epurse of< 
systematic analysis it Avill be found that hydro- 
<'hloric acid* produces a white precipitate wjth 
silver, mercury or lead, owing to tlie formatipn 
of the chlorides of these motalSii and as tfey 
behave alike in this respect, and frpin;^c 
salts of all other motals, they are, classed tpg^cr 
in Group 1, of which hydrochloric acid 
“ groTip reagent.” If no precipitate is 
the student passes on to Group 2,^; ,o^|^^cl» 
sulphuretted hydrogen is the ^oup : 

This forms a pix>cipite,te with;jpbe\0^^ 
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taotals in Group 2 ; the other groups have their 
corresponding group reagents. 

Observation and Experiment. It is 

not possible to proceed mechanically in making 
an analysis, as the general rules which we shall 
give arc moditied by varying conditions. Even 
in the detection oJ simple salts the student 
may make serious (;rrors unless he nuison out 
his* methods carefully, and take the trouble 
to understand thoroughly what ho is doing. 

We remember that on one oec^asion a student 
was given a yellow-coloured solution to tcstsimOl- 
iiig somewhat of sulphuretted hydrog(‘n. Taking 
no notice of these, 
data, he proeec'ded 
blindly to tost for 
metals of the first 
group by adding 
hydrochloric! acid, 
and, obtaining a 
whitish pre(‘ipi- 
tate, immc'diateiy 
(!onclud(‘d that a 
salt of silver, nuu'- 
(airy, or lead was 
present. If he had 
• thought a moment, and takcai trouble to 
examine tlu! prc'cipitatc*, li(‘ would have! seem 
that it diff(‘r(‘d totally in appea ranee* from 
the* chlorides of any of lh(‘S(5 nu'tals. As a 
matter of fact, he had been given a solution of 
an alkaline snlpbide to identify, and the hydro- 
chloric acid add(‘d ne'utralised the alkali, ])reei])i- 
lating sulphur, whieli he mistook for the elilorid<*. 
of a metal of (irouj) 1. The sulphur pnadfiitate* is 
seen in 5; its appearance may Ix! contrasted with 
6 and 7. Tlie incident. menlioiK'd was a v(‘ry 
obvious case of w’ant of care in observation and 
lack of knowledge or forethought ; hut similar 


the reagent if a precipitate be not immediately 
apparent. Some precipitates, such as sulphate 
of calcium or strontium form slowly. Others, as 
aluminium hydroxide, arc very transparent and 
gelatinous in appearaneie, and may (‘asily be 
missed. The precipitate of aluminium hydroxide 
bccome*s denser and se^ttlcs on boiling 19]. When 
a precipitate is formed, its appearance should 
be noted before throwing it a>vay. Tluis, it 
is advisable to re])lae(; the t(!st tubes in the 
stand until the condition of tin; precipitate is 
prop(‘rly und(‘rstood and carefully noted. The 
appearance of pn'cipitatt's varies very much. 

Thus, a llocculcnt, 
or “ clotty ” pre- 
ei])itato of silver 
chloride [6] is very 
characteristic, and 
easily distinguish- 
abb from a fine, 
granular one, such 
as sulphate of 
barium [ 12 j. After 
boiling, the preci- 
pitate settles more 
readily 1 11 j. When 
h<‘ating tin* contents of a tost tube in a Bunsen 
tlann*, tin* tub(! should lx* held with the- mouth 
pointing away from tlie o[>crat()r, and tin* tube 
constantly sluik(‘n ; tliere w'ill tlnm be less likeli- 
hood ol cracking the tube, and if the contents 
boil sinhlenly and spurt out, as they sometimes 
do, tlnwe is l('ss danger of them striking the face. 

With th(‘S(* r(‘niarks, we ])rocced with the 
])reliminary examination. 

Preliminary Examination. Tlie sub- 
stance is assunnxl to be in a solid state. Note 
the colour and g(‘ncral appearance. Many 
metals have coloured ions and form eharaciteris- 
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6. Sulphur 6, Silver chloride precipitate waslied 7. l*cad chloi iile freshly i>re(!iiiitatc(l 8. liCad chloride 

iverystallised 9. Aluminiiiiii hydroxide 10. Silver »*liloride freshly precipitated 11. Ihiriuni sulphate after boiling 

12. lJari\nn siihdmte hoff»re boiling 


things can happen, and ha]ip<m more easily in 
difficult analyses, if the student does not under- 
stand thoroughly what ho is doing. 

Hints lor Practical Work. When 
working in the laboratory only small quantities 
need be used, both of the s\ibstan<;o to be te-ited 
and of the reagent. If a quantity of the liquid 
to be tested sufficient to fill the test tube to a 
depth of i in. or so be taken, that w'ill be ample. 
Compare 5 to 12, The reagent should be 
aoj^. gradually, especially in tlie case of strong 
jcids. The contents of a test tube should not 
be thrown down the sink directly after adding 


tically coloured salts - for instance, copper, blue 
and green ; cohalt , blue and pink ; ferrous iron, 
green ; ferric iron, red to brown ; chromium, 
yellow to red. Mercury, lead and some other 
metals give characteristically coloured com- 
pounds, while those formed from others, such as 
aluminium, barium, etc., arc genoiully white. 

Heat a little in a dry tube, preferably a narrow 
hard-glass tube, but a test tube will do, and note 
what happens. 

The following conclusions may be drawn: 

(1) If it changes colour — to black (carbonisa- 
tion), organic matter ; to brown, cadmium 
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carbonate ; to yellow (while hoi), zinc oxide or 
carbonate. 

(2) If it Hublimctt, note colour and appear- 

ance of tfublimatc — that is, the substance that 
condenses from the fumes. The sublimate may 
be white, amnwmvm mUs, arUimony 

or arsenic; metallic mirror or globules, mercury^ 
arsenic : yellow or reclilish globules of molten 
sulphur, sulphur, sulphides. 

(3) . If it give oil a gas, these eonelusions may 
bo drawn: 

. Oxygen, rhhrafes, nifnifes. and pera rides ; 
carbon monoxi<l<‘. oxalates ; earbon dioxide, 
carbonates; nitrogen ])(*roxide, nit rati am- 
monia, ammonium ^Its ; sulphur dioxide, sut- 
phUes, thiosulphates ; 8ul])hur<‘tled hydrogen, sul- 
phides ; hydroeyanie acid, ryanidi s ; ehlonne, hypo- 
chlorites ; ehlorine ]KToxi<l(', cA/oru/rs. 'rhegaM‘s 
are identified by tlicir projX'rties and reactions. 

Warm a litth* of the substance in a dry test 
tube with strong sulphuric acid, and note if 
a gas be given oil. The following eonelusions can 
be drawn according to the nature of the gas ; 

Sulphur dioxide, sulphitfs, thiosulphates; sul- 
phuretted hydrogen, sulphides ; liydro< yauic 
acid, cyanides ; oxygen, chromates, piruudis, 
permanya nates ; earbon dioxide, rfvhona/i ; 
carbon monoxidi’, ovnlates, jormatis, foion/a- 
nides ; chlonno, hypochlot it o ; clilonru' iktoxhIc, 
chlorates; hydrochloric acid, (hhnidi^ 

It is often stated that .sul])hurie acid acts 
in this manner in virtiu* of its strength. Being 
a “stronger acid ” than, say, snlpliurou'^ acid, 
it is said to be (*apal)lc of turning this lattiT 
acid out of its eonihmation with a metal 
such as sodium, forming sodium sulphate, 
and liberating sul])hur dioxide gas. Tins 
is not eorr(‘<‘t. Sulphuric . acid is <*ertainly 
one of tho ‘‘ Strongest ” acids, but it is not in 
virtue of its “strength” that it acts in tho 
manner above dcsenlx'd. but Ix-eause it is more 
stable, and less volatile than sulphurous acid. 
Sulphuric acid is itself turned out of combination 
by the “weaker" but less volatile phosphoric 
ackL 

Fiame Testa. A number of metallic salts 
impart to a colourless Bunsen dame a character- 
istic coloration. It is necessary tliat tlie salts 
should be volatile, and the reaction is usually 
carried out by moistening a little of the solid 
substance w'ilb hydroehiorie acid on a watch- 
glass, dipping a tdatiniiiu wire into it, and holding 
the wire in the dame. The platinum wure must 
be thoroughly oleanstal Ixdore use by repi atidly 
dipping into pure hydroehiorie acid and holding 
^in the flame until it no longer shows a reaction. 
The following is a list of tlic mon* characteristic 
colorations : 

salts, yellow ; potusnum nioXte, violet; 
barium sa^ts, pale green ; strontium salts, bright 
crimson ; calcium salts, dull red. 

In addition to theue a green colour is obtained 
with some copper and manganese salts. 

Mere traces of those substances may be de- 
tected by iwung a spectroscope, which resolves 
the light ^ number of coloured bands, the 
poidtjorcfiti^ntoniity of each beidg characteristic 
pf the under e^caminatioa. 


The piowpfpe* Fot blowpipe analyais 
the student should be provided with an ordinwy 
mouth blowpiiM [13], in the use of which he will 
require some little practice before he is able to 
handle it properly. The airholes of the burner 
should be closed, so that a small luminous flame 
is obt-ttined. The nozzle of the blowpipe is placed 
in the centre of the flame, resting on the top of 
the burner, and, on blowing steadily, a long, 
pointed, non-luminous, very hot flame will be 
produced. 'Ihe flame consists of two zones — on 
outer, almost colourless at the tip, termed the 
oxidising flame, and an inner, or blue zone, termed 
the 7 f during llamix For an explanation of tho 
terms oxidation and rtxluetioii, see page 
1295. A little of the substance to be tested 
IS mixed with carl)onate of soda, and placed in a 
small liollow in a lump of charcoal, 'rhe reducing 
Jlanie ol tin* blow pi fu* is tlien directed on to it, 
with tln" result tliat if silver, lead, bismuth, or 
a7iii7nony be present, tiny globules, or beads, of 
these metals will be produced. If a little 
]K)tassium eyanidt' be mixed with the potassium 
carbonate, tin and copper salts will also be reduced 
to metallic beads. lro7i is also reduced to a 
imd.il by this treatment, but the tcm])erature is 
not higli enough to fuse it The resulting metal- 
lic ])owder is magru'tie. The same applies to 
7iicM Slid (obnlt. 1ii(‘ salts of ziyic and cudmiuin 
vield in iMch ease tlu‘ (corresponding oxide, which 
IS white in tin* ease of zinc, and brown in the case 
of radmium It compounds of zinc, aluminium, 
and 7nngni sium bt‘ first heati'd on charcoal in 
the blov\pi[M‘ flame, and then moistened with 
a solution of cobalt chloride, and Anally re- 
heated, the mass turns green in the ease of zinc 
compounds, hlui* wuth a! u 7tnnhim, and pale pink 
with niagnt'^iutn (\‘rtain phosphates also give 
a blue colour. 

Borax Beads. If the end of a piec(‘ 
of platinum wire ho bent into a small loop, 
heatc'd in the flame, and dip])(‘d into powder^ 
iMirax, a little of the latter will adhere to the 
wire, and may bo fused to a colourless bead in 
the blow'pijM' flame. Small quantities of metallic 
salts impart tin* following characteristic colours 
to these beads when reheated : 

Blue, cobalt and copper ; green, chromium ; 
yellow, i?'on ; amethyst colour, manganese. 

Theory of Solution. Most of the tests 
we have so far considered belong to the cla?y| 
of “dry reactions." In the systematic examiha* 
tions we depend on “ wx*t reactions” — that 
is to say, tests made with sohdio^s both pf 
the “ reagent ’’ and the substance to bo test^. 
It will b(‘ as well before proceeding with the 
syst<*mnti(* examination to consider the form 
in wlucli substances exist in solution, and the 
ehcruical mechanism involving the form^f/ion of 
a prccipitatii, in order that what follow® be 
better understood. All substances b6h>ag to 
one of two classes — they are either crystalloids 
or colloids, although a substancp caa appear 
in both forms. [See Physic^.} fte 'wet 
reactions we are about to consider apply 
only to crystalloids. If a subst^iipe app^r in 
a colloided form (silica, some sufphid^^ 

hydroxides of jiron ai^ 
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bo<iies have this tendency) we must keat it in 
such a manner as to alter its condition [see 
Analysis of Silicates], because only crystalloids 
form true solutions. 

Acids, bases, and metallic salts, when dis- 
solved in water, are more or less sjilit up (disso- 
ciated) into their components (ions), and it is by 
an interchange of ions that pr(‘cipitatcs are 
fornu'd. Berzelius, the Swedish chemist, origi- 
nated a dual theory of the constitution of 
chcmiical substances; but since his day the dual 
tlioory lias been considerably modified, and 
the modern theory of eleidrolytic dissociation 
explains in a truly marvclk'us manner thi^ 
numerous chemical reactions with which wt^ hav<i 
to deal. It will sufhee if we confine ourselves to 
the following (‘sscntials. k'aving out all ndcrence 
to electrolysis aiid kindrcfl subjt'cls. 


It will be noticed that the katiou hydrogen is 
characteristic of the acids, and the anion hydroxyl 
of the bases. On mixing together an acid and 
a base in solution the hytlrogen of the acid com- 
bines with the hydroxyl of the base to form water 
H + OH — H.2O, which is not dissociated 
(or so slightly so that we can leave it out of 
account). There is left the anion of the acid and 
the kation of the base. In other words, we have 
now in solution a salt, thus : 

•j 4- — 4- '~ 

im and KOII yield H,0 and KCl. 

Possibly the salt is only slightly soluble in 
water (no su))sta!ices arii absolut(‘ly insoluble in 
Avater) in Avliich ( ase it scjiarates out — that is, a 
preei])itat.e is formi^d. What ha])pens is that 
the ions composing the insolubh^ salt cannot 
exist together in tlu‘ frc(‘ state, or only in veiy 
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^icidst Bases, and Salts. For our 

purpose we may regard th(\se tlirer; typi'S as 
composed of two ions, a positive, or^ kation 
(metals including hydrogen and metal-likci 
radicals, such as ammonium, NHj), and a nega- 
tive ion or anion (non-metals including the 
hydroxyl OH, the halogens and the acid radicals 
bO,j, NO3, C(h, etc.). Using the signs -f- (plus) 
for kation, ana - (minus) for anion, the state of 
some of the commoner salts, atuds, and bases in 
solution may be written graphically as follows : 

■ vf , _ ^ _ 

H - Cl, H - NOj, HH - SO^, Hll - CO^. 

+ ' -4- _ ..p _ _ 

K - OH, NH4- on. Oft - OIIOH. 

*1” "" .“H “*4" — 4“ ' 

K - cv KK - 8O4, KH4- NO3, Ca- SO4. 


dilute sdlution; most of them eombino. and, as 
tin* eomhination lia])p<'ns to be insoluble in 
water, tin*, substance is piecipiiated. iSiuh an 
occurrence is, however, much mort} commonly 
met with in mixing solutions of two salts together. 
In the mixi'd solutions we shall have four ions, 
and if by combination of two of thorn an insoluV)le 
substance is possible, it will be ])romptly formed, 
and a jiriHuiiitatt^ will a])})ear. Wc may represent 
tb(^ two cases graphically as folloAvs ; 

_j *4' ■” 

HCl & AgNOjj give AgCl (precipitate) & 11X03. 
4 — _p 4“ 

KCl & AgNOjj give AgCl (precipitate) & KNO3, 
Mixtures of Soluble Salts. If on 
mixing solutions of two salts, say, potassium 
chloride and .sodium sulphate — all possible 
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combinations are soluble in water— no precipi^ 
tate will be formed ; but if wo concc*ntrato the 
mixed solutions by evaporating of! the water, a 
point will be reached when one of the salts will 
begin to separate out. This may be any one 
of the four following : Potassium chloride, 
sodium sulphate, sodium cliloride, or potassium 
sulphate. It will depend «‘ntirely on which is 
the rao.st insoluble in the solution at the tem- 
peraiuro of the liquid. This wmm/ insolttlde 
salt will separate out, whether it be one ol those 
originally addi‘d or not. 

It is evident that there is no object to be gained 
by asking which of the, lour salts wen originally 
in solution. They v\cre all tliere potiuit tally 

Degree of Dissociation. A salt is not, 
however, wholly dis^oeiate(l, ex<‘cpt iti an in- 
finitely dilute solution, so that both moh'cules f)f 
the salts as well as ions arc ])rescnt in the mixed 
solutions. 

Strong acids, bases, and the salts ]m‘pared 
from them, are the most completely dissociated of 
substances in Hoiution. Jnde(‘d, the strength of 
acids and bases will be jiroportional to the number 
of free hydrogen and hydroxyl ions respiu*- 
tivoly. Thus, solutions of acids j)f strengths 
proportional to llieir molecular weights w'ill con- 
tain a larger or smalliM* nunduu’ of liydrogcn ions 
according to the strength of the .icid, and any- 
thing that tencLi to reduce the piopoition of 
hydrogen ions will ri'duce th(‘ sliengtl\ of tlu^ 
acid. So, for instanct*, siiliihurettisl hydrogim 
gives no prccipilati' with 7ine ehloiidi* m the 
presence of hydi’ochloi ic acid ; but, if .in <‘\cess of 
sodium acetat(‘ bo added, a precipitati* Is to? rued, 
liecausi* the concentr.ition of tlu* hydrogi'ii ion, 
or hydrion, is icduecd. First, acetic acid re- 
places hydrochloric acid, and, being a weaker 
acid, there is a smaller propoition ot liydrogcn 
ions ; and, secondly, the excess of sodium aeetat<‘ 
still further reduces the degree of the di.ssocia- 
tion of the acetic acid, and a liipiid is oldamed, 
which for ali practical pm poses is neutral. Vet, 
note, this result has been obtained, not by adding 
a base to neutralise lh<* and, but by merely add- 
ing an excess of a neutral salt - sodium aeetate. 


\ 


The All-important Ion. It is of tlie 
greatest importance fur tlie student to realise tlnit 
projHn’t ies of “electrolytes” (;ieid^, salts, and 
bases) are the properties ot tlm iuii". It is the 
ions that react; consequently, the behaviour 
of the substance depends upon the nature and 
thb number present. This fact simplities very 
much the problems of analysis. We h.avo not 
to learn the properties of the salts but merely of 
their ions. The ion chlorine will alw <iys eombine 
with the silver ion \>o give a precipitate of silvtr 
cliloride, whether derived from hydrochloric acid, 
potassium chloridi*, or any other soluble salt. 
On the other hand, no precipitate of silver 
.chloride is obtained, say with potivs.sium 


chlorate (KClOj), because it does not contain 
tko cblot(ne ipn, but the chlorate ion ((‘iO^). 

oi this sort could bo multiplied in- 
-^Jt was formerly the custom to nigard 
:lK>tamtk^^jSlaliii6ohloride — the precipitate ob^ 
> pdtasliiom chloride — as a donblo 


salt (2KCb PtCl 4 )* yet it contains no chlorine 
ion, and does not yield silver chloride with silver 
nitrate solution, but rather the silver salt of 
chloroplatinic acid (H^PtClo), dissociated thus 

f 

HH PtCI,. 

Our systematic examination will therefore 
comprise the reactions of the ions. As the 
old nomenclature is that still generally 
used, we shall still adhere to it; thus, for 
instance, \vc shall speak of t<‘sts for chlorides 
instead of ejilonne ions, for chlorates and not 
((’lOj) ions, and tor salts of silver, mei’ciiry, 
and lead, and not silver, mercury, and load ions. 
Protessor Ostwald has written a treatise on 
analyth al ehemislry, mostly from the theoretical 
standpoint, in w^hieh the theory of electrolytic 
dissofialion is employed systematu^ally through- 
out. The stiuh'iit is referri‘d to this for full 
intormation on tlu‘ subject. Ho will lind it most 
inteix'sling reading. 

SYSTEMATIC EXAMINATION 

Thenutals are eonveriiiaitly divided into five 
groups VVegi\(‘ helow' the group reagent and 
a eonlirin.itory lest for each metal. 

Group 1. Sifr(r, mucurif {mercurous) and 
had salts. All, tlu‘s(‘ metals give w^hito procipi- 
tates of the chlorides with hydrochloric acid. 
\\'<‘ lia\(‘ already noted the properti<*s of these 
preeii)jtal(‘s. As contiimatory tests: ^silver — 
sodium h\(lio\id(‘ producers a light brown prr;- 
<Mpit.it<‘ ol silver oxith' (Ag/)) ; mercury — 
sulpliiiretti'd hydrogen procliu*es a black pre- 
cipit.ite ot meuMiry and mercurous sulphide; 
bad potassium iodide jiroducos a bright 
yellow pieeipilate of lead iodide (FbT_,). 

Group 2. Wlierc no precipitate was formed 
on adding hydrochlorii* acid, or the preeipitatt', 
if lormed. has bi*(‘n filtered off. the addition of 
siilphuictted hydiogiai to the clear solution 
jireeipitatcs as sulphides : 

Mneurj! {yuornric), had, bismuth, cadmium^ 
arsiyiic, autitnoyu/, and tin. As th(‘ sulphides of 
thcM' rmdals are difieiently coloured, the pre- 
eipit.ile formed will help the student to dis- 
tinguisli between them. If the sulphuretted 
hydrogen be added very gradually, the precipitate 
with salts is at first Avhitish, thenchange.i 

rapiiUy from led and broAvn to black. Lead, 
bismuth, and copper form black precipitates 
(PbS, Bi Sp FuS) ; cidy/nurn, bright yellow 
(CdS); tin [dannous), dark brown (SnS); 
stannic, yellow' (SnS_,) ; anthnony, orange 
(ShiS,); arse7iir^ yellow {Ah,^J, Sulphides 
of the last three metals differ from the preceding 
ones, as tlu^y are soluble on wanning gently in 
aiuiiionium sulphide solution. If lead has been 
j>rehent in quantity it will already have been 
detected in Group 1. 

Confirmatory Tests. Mercury {Mer- 
citric): potassium iodide produces a bright ffed 
precipitate of mercuric iodide (Hgl 2 )« Strong 
solutions of bismuth salts, when- fluted 
with much water, produce white ptebipitate^^ 
owing to the formation of basic salts, ’thus, 
bismuth chloride yields bismntli oxychlorido 
(BiCl3-*^BiOCl). ’ ■ ''' = 



reaction may be thus roptesentod: 

BiClj (- HP BiOCa + 2HC1. 

The double arrows are intended to show that 
the reaction may take place in cither direction. 
The proportion of BiCl., (noluble) to BiOCl (pre- 
cipitate) will depend entirely on the proportioiiH 
of hydrochloric acid and wah^r. 

The group BiO plays the part of a metal, 
and the chloride may be contrasted with silver 
chloride, thus; (BiO)Cl and AgCl. 

Copper : a piece of iron, such as th(> blade of 
a penknife, dipped into a solution of copper 
salt becomes coated with a r<‘d deposit of 
metallic copper. 

Tin {stanrwufi) : a solution of mereurie chloride, 
produces at first a white [)recipitate of mer- 
curous chloride (Tlg/U.,), which, on wanning 
with an excess of tin salt, turns grey, owing to 
the formation of metallic mercury. 'Fhc reac- 
tions arc thus represented : 

2Hgri, 1 SnflL-- HgJ'L i SnClj 
Tlg./^ -h SnCl. - Hg: I \Kn(;i, 

AtUiinony and arsenic: v(^ry minute traces 
of those metals msy be dc't^s tcd by means f)f 
Marsh’s test. \ current of hydrogiui gas is 
produced by allowing a dilute solution of sul- 
phuric acid to a(ft on pure /.inc, to which 
a drop or two of philimn?i chlori<le has 
been added, to promote by galvanic action 
the evolution of the gas, which is led through 
a, narrow glass tub(‘. When the hydrogen has 
expelled all the air from the apparatus, the gas is 
lit at the end of tin* tube, and a small (plant itv 
of the test solution is tlnm add(‘d to tlu^ llask. 
The flamo becomes coloured, as it carric's with it 
the gases AsTl., or 8bH^ and, on holding a. cold 
porcelain basin to it, a metallic d('])osil of arsenic 
or antimony will be formed. A black stain in- 
dicates the proseius* of antimouf/. and a brownisli 
and shiny mirror, arsenic. If this ch'posit he 
treated with a little sodium hypochlorite solution 
the arsenic stain will he raf)idly dissolved, 
whereas the anHrn'my slain will be unalTeeted. 
By heating th(5 tube through wliieh tin* gases 
pass with a tlame, a metallie deposit is forimsl 
on tho walls, and is furtlKU* fiora tlie flamo 
in the case of arsenic than with antimony. 

Tho hydrogen gas should always be tested 
before starting the experiment to s('e that it is 
pure and free from arsimiuM^t ted hydrogen 
(AsH^), as arsenic is a common impurity in 
zido. Marsh’s test can also bi^ applied to organic 
Bubstances suspected to contain arsenic, and 
thousands of these tests were made after the 
cases of arsenic poisoning from beer a few 
years ago. This test is also one commonly 
employed in detecting minute traces of arsenic 
or antimony in the viscera in post-mortem 
examinations of' persons suspected of having 
bw poisoned. 

Group 3 • This group may be separated into 
tvjro subdivisions. The first of these comprises 
the^ metals iron, aluminium, and chromium, 
.i^hich are precipitated on adding to afresh solu- 
tion of the substance to be examined ah excess 
V p|.. a^kapnium chloride followed by ammonia. 

inm (/erraiM salin), the precipitate 
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is whitish to dark green (Fe( 0 H) 5 j). case 

of ferric salts, foxy red in colour (Poj;(OH)„) ; 
aluminium is precipitated white as aluminium 
hydroxide (Alj,(0H),5) . Chromium is only parti- 
ally preciintatcd. All these precipitates consist 
of hydroxides of the metals. If no precipitate 
is formed, iid^ a littJe ammonium sulphide, 
when pn*eif)ilates will bo formed of zinc mlphidc 
(ZnS) (white) ; marujanese sulphide (MrjS), 
(flesh colouH'd); chromium hydroxide (Cr.,(OIi)jj) 
— not tho sulphide— (bluish green), nickel and 
cobalt sulphides (>.iS and (’oS) (black). 

Confirmatory Tests., Iron (ferrous): 
})otassium ferro-eyanido prodiures a white pre- 
cipitate (KoFe./CN),.,), which turns blue on 
sliaking in the air through oxidation to Prussian 
bine. 

Iron ifcrric) salts ; potassium ferroeyanido 
jirofluees a dark blue precipitate, Prussian blue. 
At first, the; idea of testing for an iron salt with 
anotlu*!' com pound of iron may seem strange ; 
bul it is easily explaiiu'd wlum we rerncmiher that 
the iron salts in (piestion eontairi f(‘rric ion.s, 
while potassium ferroeyanido contains another 
and mon^ complex ion ( whitfli, of course, 
rea<*ts as a whole, and has diflerent properties to 
the ferric ion. 

Aluminium : amnumium sulphide produces 
a white floeeul(*nt precipitate of aluminium 
liydroxkb) (Al.,(()H),j), tho sulphide possibly first 
fornu'd b(‘ing decomposi'd. * 

Ziuc : sodium hydroxkh^ produces a white pre- 
cipitate (Zn(()}l).), soluble in excess. Some 
of the* bi'st (‘onlii iuatory tests for metals of this 
group have be(*n giv(*n umha* Bknv])ipe Analysis. 

Group 4. 'Pbis {a)mpri.s(‘S three metals — 
barium, strontiums and calcium — all of which are 
pr(*eipitaled as carbonates on adding ammonium 
carbonate solution to the li«pntl to which 
ammonia and ammonium e.hlorido have already 
l)e(‘n added. Jn all cases the carbonates are 
wiiite preeipitat(‘S. { Bat Sr( and CaCO.j) 

Confirmatory Tests. Harium : potas- 
sium ebromate produces a yelloAv precipitate of 
barium eliromatf^ (Bat'rO^), while calcium 
sulphate {('aSOd produces a wliite preiupitate of 
barium sulphate (.Ba,S(),). Strontium: potassium 
chromate prothu^es a yellow precipitate in eon- 
eentraled solutions only, while caknum sulphate 
produces a white pr(‘ei])itate of strontium 
sulphate (SrSO,) on standing . (the strontium 
sulphat(5 is formed in solution immediately on 
adding a soluble Hul])hat(\ but does not begin to 
separate out at once from dilute solutions owing 
to the ])henomena of supersaturation ”). 
Calcium: ammonium oxalate })roduces a white 
pr(‘cipitate of ealeiuin oxalate (CaCoO^), insoluble 
in acetic acid. 

Group 5. We now come to tlio metals which 
are not precipitated by any of tho foregoing 
reagents! They differ from those already con- 
sidered in that most of their salts (including 
carbonates) are soluble in water. Metals of this 
group comprise magnesium, potassium, ammo- 
nium, and sodium. Magnesium differs from 
the others in that it forms an insoluble phosphate. 
A solution of magnesia salt^ containing «tmmonia 
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and ammonium chloride gives a white crystalline 
precipitate with sodium phosphate, lliis pre- 
cipitate consists of magnesium ammonium jdios- 
phate’(MgNH 4 PO^), andas it is slightly soluble 
in water it does not separate very rapidly from 
dilute Moiutions (supersaturation), '^fhe contents 
of the test tube should be shaken vigorously, or 
the sides of the test tube rubbled with a glass rod 
to induce formation of tlui precipitate. 

Contirmatory Tests. To a solution of 
a fotasdum salt add one of platinic ehloride, and 
stir well with a glas.s rod ; a ycillow pre(;ipitate 
(KjPtCl,,) sef)arateH out. All aimnnnimti salts 
smell of ammonia gas wIkmi warmed with alka- 
lies. Sodium : then^ is hardly a sodium salt whic^h 
is not readily soluble in water, so that for all 
practical purposes we may say that sodium salts 
give no precipitates Avitli reagi'iits. 

Tlio flame tests already mentioned will 1 k^ 
found useful in testing for tlu^ metals of tliis 
group and tlu^ proeeding one. 

EXAMINATION FOR ACIDS 

Insides thepreliinifiary tests alrea<ly described 
there are a number of wet reactions for aeids of 
which we give below the more important. Tli(‘S(‘ 
tests apply to salts of tlu^ acids in (piestion, and 
generally to the fre(i acids as w<^ll. We eaii sub- 
divide them into groups as in tli(‘ eas(i of tlu^ 
metals. 

Group 1. 'rhis grt)n|) comprisi^s sulphtmr 
acid and hydrofluimlicic arid, 'Pbe latter is very 
seldom met with. These aeids and t heir salt s, witli 
barium chloride solution, give; vvhit(i pre<*ipitat('s 
(such as barium sul])hate, BaSO,), Avhich are 
insoluble in liydrochloric acid, so that th(‘ pre- 
cipitate may be formed in the pri^siaie'e of hydro- 
chloric acid, or it may b(^ added subseqiH'ntiy* 
when it will he noticed that the preei[)itate will 
not dissolve. 

Group 2. 'J’his gi’ou]) comprises acids which 
are precipitated by barium (‘hloride, but tli<‘se 
precipitates ari^ soluble in hydrochloric aiad, so 
that acid added to the })recipitate rapidly dis- 
solves it. The group inchuh^s tlu^ acids rarhoriir, 
oxalic^ boric,, phosphoric,, hydrofluoric, ar.se nitm.s, 
arsenic, sulphurous, thiosulphuric, chromic, and 
iodic. 

ConDrinatory Tests. The student should 
note that when lu^ applies a reagent and 
makes himself aecpiainted with a test, he is 
learning at the same time a test for the reagent. 
Thus, wc have cxx)lained how calcium salts can 
be tested for by means of a solution of ammonium 
oxalate. Oxalates can equally w^ell be tested for 
^ with a solution of calcium salt. Thus in testing 
for an oxalate it is necessary merely to add 
calcium chloride to a neutral solution, when we 
obtain a precipitate of (ialcium oxalate whose 
properties we have already doscrilx'd. 

Boric acid : a piece of tumeric paper is dipped 
into a solution of a boraU% siuih as common 
borax, acidified with hydrochloric acid, and 
afterwards dried. Borie acid is indicated by a 
j: red-brown ^colour. 

'H Phot^^oric acid : a solution of ammonium 
. imolybdate^^^ the jprosenco of excess of nitric acid 
Ijiyes* a J^ilow precipitate on warming gently. 


V6ry little of the substance and an excess of 
ammonium molybdate solution should oe taken. 
The test is a delicate one. 

Hydrofluoric acid : heat a little of the dry 
substance in strong sulphuric acid, when hydro- 
fluoric acid (IIF) is evolved. The liquid in the 
test tube shows a characteristic oily appearance. 
If the reaction be carried on in a platinum 
crucible covered with a piece of glass, the glass 
will be etehed by the action of the acid vapours. 

Arsenious and arsenic acids: solutions of 
acids must be tirst carefully mmtraliscd with 
a littki ammonia, w’heii, on adding silver nitrate, 
a yellow precipitate of silver arsenite (AgjAsOy) 
will be formed with the former, and a brown 
with the latt<‘r acid (silver arsenite, Ag.jAsOj). 

Sulphurous add: nothin- is more charac- 
teristic than the smell of the gas when driven 
-off on warming tlui solution with a little mineral 
acid. It has, morcovtu’, the pr wer of turning a 
red solution of potassium bichromate green 
(reduction tr) a eliromiimi salt). The test may be 
]M‘Tform(‘d by lowering a glass rod Avilh a drop 
of the. bicbromalt? solution on the end into the 
test tube, avoiding touching the sides. On re- 
moving the rod a littU^ lat(T, the drop hanging 
from the rod will be si‘en to have turned gr(‘cn. 

Thiosulphuric add: mineral aeids ])recipi- 
tate lirudy dividt‘d sulphur, AvUile nt the same 
time sulphur dioxide gas is given olf. 

('hromic add : salts of this acid are Avell 
(!()lour<*d. The j)reeipitate with barium chloride 
is y<‘llow. W(; may reversi^ tlu^ test for sulphurous 
acid, a. little of whieh turns the yellow or red 
solution of till* chromates green. 

Iodic arid : iodates are d(*eomposed on heat- 
ing. 'Phe ri'sidue readily yields vapours of iodine 
on Avarming with strong sulf)hurie acid. These 
violet vapours are very characteristic of the 
element. 

Group 3. .\eids of (Iroup 3 arc pr(*cipitated 
by a solution of silver nitrate. Wc shall consider 
only thosi* which are not ])roei])ilated by barium 
chloride. These comprise hydrochloric, hydro- 
bromic, hydriodic, hydrocyanic, andhydrosulphuric 
acid. Idle pr(*ei]iitat<is, consisting of the silver 
salts, are Avhite or yellow, witli the exception of 
silver sulphide, which is black. Silver chloride 
we have noticed Avhen testing for silver. The 
])reei]iitat(^ U insoluble in nitric acid, but soluble 
in ammonia solution. 

Silrer bromide is yellowish in colour. It is 
almost insoluble in nitric acid, but dissolves in 
strong ammonia solution. 

Silver iodide is yelloAv, and differs from bromide 
in that it is very sparingly soluble in ammonia 
solution. 

Silver cyanide, wliich is white, behaves almost 
exactly like silver chloride, but .does not dissolve 
so readily in ammonia. It dissolves in excess of 
potassium cyajiide giving KAg(CN)^. 

Confirmatory Tests. Hydrochloric, hydro<‘ 
bromic, and hydriodic acids may be identi- 
fied by the liberation of the corresponding ele- 
ments — chlorine, bromine, and iodine — by heat- 
ing with sulphuric acid and a little powdered 
oxide of manganese. For the appearance and 
properties of these elements see page 1444, 



are decomt>o86d by hydrocblctf^o 
acid, with : the liberation of hydrocyanic acid 
(HON), which has a peculiar odour, said to 
resemble bitter almonds, but, as a matter of fact, 
its smell is characteristic and not exactly like 
anything else. As it is extremely poisonous, care 
must be taken not to inhale too much of it. 

Group 4. This group comprises a few acids 
which are not precipitated by barium cJiloridc or 
silver nitrate. 'Htey include nitric., chloric, and 
perchloric acids. Nitric acid is easily detected 
by its action on c-oppt'r. (\)pper shavings an* 
readily dissolved cither by th(* free acid or by a 
mixture of a salt and a little sulphuric acid, 
with the evolution of })rown vapoui's (oxides of 
nitrogen) and the formation of a blue* solution 
(copper nitrate). Another very characteristic 
test is to mix the solution to he tested with a 
solution of ferrous siilpliate. A little strong 
sulphuric acid is carefully poured tlown the side 
of the tube, so that it sinks and forms a. lay<‘r 
iinderneatJi the aqueous solution. The test tulx; 
is held under the tap to cool it thoroughly, and 
on holding it up to the light a brown ring will 
l>e seen at the juncture of the two liquids. The 
action of the sulphuric aiud on the nitric^ acid 
is to liberate oxides of nitrogen, which give a 
dark brown or black colour with ferrous salt.s. 

Insoluble Substances. 'riuMt* are a 
number of insoluble sulistam^es which are very 
inert and require to be tested for eaixdully. 

Although insoluble in watei* and acids, silica 
is dissolved to a. certain extent on boiling 
wiUi strong alkali solutions, or better still by 
fusing it with a mixture of equal weights of tin* 
earbonates of soda and potash (fusion mixture). 
The fused mass is di.ssolved in water and aciidilied, 
when gelatinous silica separate's out. cither at 
once or on concentration of the solution. 

We have omitted to mention all rare (‘leiiu'nt.s 
— some of which, however, are of eoiisiderahh' ?uid 
increasing importance - -as by doing so we should 
be introducing too Tiiany complications. Kor 
these the stuclent. must reh'r to larger works, 
specially devoted to the subject. 

Tests for Organic Substances. Tht'n' 
are a number of organic’ substances to whieh 
routine tests are appliejible. Om^ or two of tJic 
more important may be mentioned here. 

Tartaric^ citric, and tiialir adds: theses acids, 
.like, oxalic acid, yield precipitates of the c.al- 
oium. Balt.s — for instamre, with calcium chloride 
in neutral sohition. 

Tartaric acid can be further identilied by the 
a strong soJ*»tion shaken w itJi potassium 
cbloM^ give.s a t* te crystalline precipitate of 
lai .ate. 

acid gives a yellow-brown precipitate 
witli|M^ic chloride. The acid volatilised by 
heatl^ in a tube emits a vapour of charactor- 
igitio daoor, which condenses again in tlie cooler 
parts tube. 

; i parhoUc add. Ferric chloride produces a vioh^t 
eo!|Oi{uratk>n, but a similar colom: is obtained with 
' ■ These two substances are related, 
' ^ and n carbolic acid is evolved on heating 

with lime. 


QUANTITATIVE ANALYSIS 

In our discussion of qualitative analysis 
we have given an outline of the methods of 
ascertaining the nature, of a substance ; in this 
section we shall show how to determine the 
amount in which it is present, whether by itself 
or in admixture with other substances. 

This portion of our subject is divisible into two 
sections -‘analysis by w^cight, or gravimetric 
analysis, and l)y voiumt*, or volumetric analysis. 
Volumes are also measured in jji e analysis of 
gas(‘s, hut Ibis is usually trc!^|^ under gas 
analysis. 

Gravimetric Analysis. “ Gravimetric 
analysis has for its object to convert the 
known constituents of a substance into 
forms or <‘.oinl)inations which will admit of 
the most exact dc'tcrin illation of their W'eight, 
and of which, moivovi'r, the composition is 
rWicurately known” (Fresenius). 'J’hiis, w'(^ shall 
suppose that one <»f the know'n constituents 
of a subst.ima' wc art' dealing with is sulphuric 
.'wid or a .soluble sulphate, and that wc require 
to dc'tcrniiuc (or estimate) its amount. Wo 
proc('(‘d to convert it into a substance of known 
conqiosition, s.i-y the barium salt or barium 
sulpiiatc, whieli can lie separated and accurately 
w(‘iglu*d. As one e(piivu.l(‘nt of sulphuric acid 
will produce onr' cquivak'ut of barium sulphate, 
we can cahailatc tiu* /imnunt of sulphuric ^icicl 
prcsc'nt from the w(‘ight of the' barium sulphate 
found. W’e have special rc.isons for <iioo.sing 
the barium and not some otlu'r salt such as tlie 
ca-lcitini salt. VV(‘ have seen in our sttidy of 
quaHt.ativ(‘ an.a lysis that barium suliih.ate is very 
insoluble in watcu’. It is, as a mattt'r of fact, one 
of the most in.sohible substancos known, and 
consequi'iitly wa'll ada])ted for our purpost'. 

Sulphuric Acid Estimation. VVe shall 
proceed to make an estimation of sulphuric 
.acid. \V<' may su])])ose that a carc'ful qualitative 
analysis has aln*ady beiui carried through, and 
that the pvcci})itat(* obtained with barium 
chloridi* solution in tfic ]>rcscnce of hydrochloric 
acid wa.s fairly copiou.s, pointing to a considerable 
proport it)n of sul])huric acid or sulphate present, 

Al)()ut t>iu' gramme of the substance is accu- 
rately wtuglu'd oir on a chemical balance [see 
pag(‘ hi |. Suhsiamu's to be w'cighed must never 
be put dirc(^tly on to the scale-pan, but are 
weiglu'd on a vvatchglass |2] or in a weighing 
bottle [14|. whoso weights must first bo deter- 
mined and deduct('d from the total weight found. 

Killer the weights in your Ixiok thus : 

Weight of watchglass i- sulistance — I 9472gr. 
Weight of vvatc'hglass *8315 „ 

/.Weight of substance taken for 

analysis -- 1*1167 „ 

The weights down to one gramme arc made 
of brass 1151; below' one gramme usually of plat- 
inum fl6]. For weights less than a centigramme, 
the rider attachment situated over the beam of 
the balance is used. 

A weighing bottle should be employtsl if the 
substance to be tested is “ hygroscopic ” — that 
is to say, has the power of absorbing moisture 
from the air ; otherwise a watcliglass will usually 
be preferred. 
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Removal of Insoluble Matter. Having 
weighed out* the sulwtance, it is dissolved in 
pure (that is, distilled) water in a beaker [17]. 
Sometimes the water should h(‘ heated to get 
tho substance dissolved more quickly. We 
assume here that it is soluble in water, 
or at any rate that we an* estimating only 
tho sulphuric acid, in the soluble })ortion. Jf 
there bo an insoluble portion, it should lirst be 
riltered olf. For this pur])()se a eirciilar filter 
paper is fold(*d in four in the form of a quadrant 
[ 4 ], the Hap opened and titte<l into a glass funnel. 
The paper is then moistened witli distill(‘tl water 
from a wash bottle [18J and tilted evenly against 
the sides of the funm^l. 'i’he liquid is tlie.n poured 
down a glass rod into the funnel, which sliould 
not be lilled above tlm‘e-quarters the h(‘ight of 
the filb'i* paper. When t h<‘ whole has run through, 
UlO beaker is washed out tJiree tinu'S witli water, 
tho washings l>oing jioured through th<^ liltt^r 
paper so that the whole of tlu^ soluble matter 
is collected in a vess(‘l, siuh as a. heakor, t)huM*d 
under the funnel. 

Precipitation as Barium Sulphate. 

Hydrochloric acid is add(‘(l to the lifpiid, whiih 
.'hould not more than half (ill the beak(‘r. It 
IS heated U^ boiling on a Irijuxl \ 19], and sufli- 
eient barium chlorule solution aihhsl to preei]M- 
tato the wliolo of the sulphmh; ai id as l)arium 
sulphate. For this purfiose more than th<^ 
Theoretical quantity of Bat'l.j will be reipiired. 
Iho liquid is kept boiling for a minuti* or two 
and tho precipitate allowi'd to settl(‘. When 
precipitated from a lioiliiig solution, barium 
sulphate settles more rapidly a.nd is <‘asier to 
filter. Compare 11 and 12; both are barium 
sulphate procipitat(\s which hav(^ been standing 
together ; 11 has b(‘eii boikul and has rapidly 
settled, while 12, precipitated in the cold, only 
just begins to show signs of settling. ^Phe eh‘ar, 

supernatant ” li([uid is poured ofT through 
a close-grained lilter pafxM-. 'PIk^ “ lilt rate tli<^ 
liquid which ])asses throiigli — sliould lie boiled 
for a few minutes after adding two or threes 
drops more barium chloride solution to make sure 
tliat the whole of the sul fill uric acid lias been 
precipitated. With the aid of a jet of liot, water 
from a wash bottle [18] the ])recipitate is trans- 
ferred from tlie beakm’ to the filter jiapm’ and 
woished further by means of a hot-w^atijr jet 
from tho wash bottle until the filtrate is free from 
chloride (a few <lrops sliould give no cloudiness 
with silver nitrate solution). 

Igniting the Precipitate. The filter 
pa^i^r is allowed to drain caiid is then transfern'd 
^ lX)dfly with the precipitate to a previously- 
' weighed platinum erueilik? [20] lying on a pipe- 
clay triangle [21 J on a tripod [19j. Care must 
be taken not to tear the paper or lose any of 
tho precipitate. The lid is placed on the 
crucible, and a Bunsen burner [3] Avith full flame 
set underneath. There is just a little sifiuttering 
at first; the lid is then removed, tho crucible 
tilted a little to one s^do, and the paper cliarred 
and eventually burnt off to a white ash. After 
heating to rociacss for a short time, nothing but 
a smal? quantity of white substance — sulphate of 
: Jjarfti.nJ' and filter paper asl; — ^remains at the 
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bottom of the crucible. Any dark portions left 
point to unbiirnt carbon from the paper. As the 
carboriaceous matter is liable to reduce the barium 
aulnhaio into sulphide, it is moistened when cold 
with a drop of nitric acid to convert any sulphide 
into sulphate, reheated, cooled, and weighed. 

Weighing and Calculating. For 
most purposes iho weight of tho ash may be. 
ncglc(itc<l or allowed for and deducted from tho 
weight of the procipitati^ if gi'eat accuracy bo 
insisted on. Fackets 'of pure filter paper for 
quantitative work generally have marked on them 
the averag(‘ wiaglit of the ash. Tho crucible 
is lifted olT the triangle by means of a pair of 
crucible tongs [22]. best made of nickel, and 
d<‘posited in a dt‘siccator [23] to cool. The 
(If-sieeator consists of a glass jar with cover 
having strong siilphurie acid or caleium chloride 
at tlii‘ bottom so that, the air above being dry, 



the (^nunble and contents cool w ithout absorbing 
moisture and incnsising in weight. The crucible 
and contents are then weighed. 

Filter the rc'sults in your notebook thus ; 
Weight of crucible -f barium sul- 

])hate = 19-4377 gr. 

Weight of crucible = 18'4312 „ 

.‘.Weight of barium sulphate - 1-0065 „ 
This quantity of barium sulphate is equivalent 

to 100G5 X = -3456 gm, (80^,) ; 

or, expressed in percentages : 

Vii^i ^ ^ 

In the foregoing we chose tho estimation of, 
sulphuric acid, and have given a full desoriptioa 
of the chemical manipulations, as it is a deter- 
mination w-liich has to be made in the tecfinicjal J 
laboratory as often as any other. Moreover, At;; 
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18 the nniyersAl method for the determination 
of sulpha^. Np satisfactory volumetric method 
has been devised. Of course, this does not 
apply to solutions of the free acid. 

Analyses of Other Substances. 

We are unable in the short space at our dis- 
posal to give specific instructions as to tlu* carry- 
ing out of other gi’avimetric .estimations, and 
must content ourselves with mentioning a few 
points in which modifications of the above 
method are necessary or conv(*nient. Platinum 
crucibles f20] caiiiiot always la' used, as some 
substances, such as compounds of lead, attack 
and alloy with the platinum. In these cases 
a porcelain crucible [24] should be laktm. As 
instances where tliis is nocessaiy, we may m<‘ii- 
tion : lead, as lead earljonate (PbCO .) preeipi- 
taled from solutions of lead salts by ammonium 
carbonate in presence of a small quantity of 
ammonia ; zinc, as /ino earboiiato (ZnCOj) 
precipitated with sodium carbonate ; .silrcr, 
as silver cliloridc (Ag(M) procipitat(‘d with 
hydrochloric acid. The precipitates in such 
cases as these cannot b(i p»if. wet into tlie criK ihlc, 
but must first be (lri<"d in a si (‘am oven [25] 


in the asbestos. It is washed with distilled 
water in the usual manner, after which the cru- 
cible is removed to the oven, dried and weighed, 
13ie diff(*rencc in weight represents silver chlorides 
Results just as accurate are got by drying at 
1 10"' C. as wlien silver chloride is heated to fusing 
point. Tliere is no need to put in fresh asbestos 
each time a determination is made, as the crucible 
can 1)0 used several tini(‘s before the accumula- 
tion of precipitates necessitates cleaning it out. 

More Important Estimations. Wo 
will indieat(‘ hriidly tln^ mc'thod of analysis in 
some instances not ah(‘ady tri'fited of. 

Iron on(\(ilununnnu : precipitate as hydroxides 
with slight exc(‘ss of ammonia and ignite W'Ct. 

Copper: pivcipitates as oxide with caustic 
potash or sodsi. If the liipiid contain any 
organic mjitt(‘i‘ it must be destr(3y(.*d by eon- 
eimtrating in an o])(‘n dish or basin 128], with 
the addition of so(la and nitre, and then fusing, 
redissolving, and precipitating. 

SidpHr, whc'lhiT pn‘S(‘nt, as sulphides or 
friM‘ or contained in oigaiiic matter, must bo 
oxidised with nitric acid to convert it into sul- 
phuric acid which can then ho estimated as 


and the diy precipitate separated as 
much as possible from the tiller paper 
and ignit-ed ajiart from the latter in 
the crucible. This operation should be 
performed with the crucible standing 
on a piece of glazed pajicr. 'rh(‘ ])io- 
cipitate may be detached by the aid of 
the clean blade of a penknife, and any 
substi\nee spilt on the ])a})<‘r may bo 
afterwards swept into the crucible with 
a camelhair bnisli. The liltcr jiapi'r 
is folded up and securely lu'ld by wrap- 
ping a long piece of platinum wire 
round it ; the end of tin* win' is fused 
into a glass handle. The paper is 
burnt in the cage of wire foniu'd in 
this mamier and the ash is allowed to 



barium sul])hate in the manner already 
d(*s(‘ribe(l. Snlphides are readily ox idisetl 
by wM.rming with strong nitric acid in a 
flask or beaker (overed with a clock- 


glass, but many organic substances re- 
quire more' drastic treatment. They 
nmst b<‘ hc'ated w ith nitric acid to a high 
t(‘mp(‘iature — 200'^ ('. to 



.‘100 - and this can be 

accomjilislied f»nly by scal- 
ing tlu'in u]) w itli nitric acid 
in a strong glass tube [29] 
(( 'arius method) and placing 
th(‘ tube ill a. special oven or 


furmu-e [34]. The latter 
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illustration show's tho ends 
of the ov(‘n raised and ihti 


drop into the crucible contain iug the jilready 
ignited precipitate, so that all are weiglw'd 
together. 

The 'Gooch Crucible. Tin* nudliod just 
. dc-scribed is somewhat tedious, and unless the 


iron tides in which the* glass ones arc placed, 
so that no dainag** will l.e done should tlicy 
burst — a thing wliit li not infreipiently hap- 
]>ens, when they go olT with a report, leav- 
ingnothing lull a littk* powderc'd glass behind. 


greatest care be taken, some of the [lO'cipitatt* Tn sealing the glass tidies care Is taken to 
is sure to be lost. Sueli d(‘terniinations as those leave a line capillary at the end [29] so that 


of silver and chlorine are rapidly made in a CJooeh 
crucible [26], It consists of a jilatiiium erucibk* 
the base of which is perforatc'd with numerous 
Bih^ll holes ; it fits into a filtering llask similar 
to thi^. shovn [27]. Some short-fibred asl.estos 
thoroughly cxtract<'d with acids is poured into 
tho crucible, and as the water drains away it 
leayep a., plug of fibre on the bottom. This is 
thod ^yered with the perforated plate seen on 
thor^V-of tho illustration [26], and on, connecting 
iho .nfek with an exhaust pump, most of the 
Water *18 sucked out and fresh w^ater may ho 
draxm through, so that the asbestos is thoroughly 
. ya^^. ITie crucible is then detached, clrictl 
in .m Air oven at 110® C., and weighed. The 
.^Iv^ elfbride is precipitated in the ordinary 
the liqm poured into the crucible. 
' liquor is sucked through into Uie 

filharing Ua«k and the precipitate left entangled 


after a (‘ouple ol hours, when the reaction is 
eompleti', tlic t ubes are ojicned and tho accumu- 
lated pri‘ssiiie released by fusing the end of the 
capillary without taking tho glass tube out of 
the iron one. All da.iig(‘r is thus avoidtid. The 
pressure reh'ased, tin* tube is cut into halves and 
tin' contents w ashed out into a beaker and precipi- 
tated w'itli barium ehloi ide in the usual manner. 

Chlorine in soJulile salts may be pm-ipitated 
directly with silver nitrate, but when contained 
in organic substances it must first bo liberated 
in the form of cliloridc by beating witli nitric 
acid in a sealed tube in Uie maimer just described. 
A crystal or two of silver nitrate is put into tho 
tube, so that on opening, tlie silver chJori'^lo has 
only to 1)0 wmhed out into a Gooch crucible and 
weighed. 

Magnesium, Soluble salts are heatorl witli 
ammonium chloride, and mode very slightly 
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alkaline with ammonia. An cxccsa of sodium 
phosphato is added, and the liquid is stirred for a 
minute or two. \Vh(?n the precipitate has formed, 
add more strung ammonia, and put aside to 
stand till the next day. Filter off, wash with 
ammonia solution (1 in 12), and ignite. The pre- 
cipitate of magne.siuni ammonium (MgNH 4 P().| 
is converted by ignition into magnesium 
pyrophosphate (Mg.F.X);), in which form it is 
weighed, all the volatile water and ammonia 
being driven off. 

PhoftpJmUs may be t‘sti mated by the above 
process for magnesium. 

Antimony may be estimated by preci})itating 
it from an acid solution as the siil])liidc (Sb.^Sj) 
by saturating 'with siit])hwrcttcd hydrogen gas. 
Strong solutions of antimony cbloiide are pre- 
cipitattd on dilution with water; lartarie aei<l 



added to the licpiid prevents this. 'I’liere an‘ 
certain difficulties in the way of weighing sulphide 
of antimony, as it decomposes wlu‘n heat(‘d in 
air. It must either be dried by luxating in 
hydrogen gas (which can be eonvenii'iitly carried 

out in a (Jooeb) 
oi‘ (flse oxidi^.(‘d 
with nitric acid, 
whieh ( on verts 
it into tlw‘ oxide 
(SbA).,). This is 
tluMi ignited 
and weigluHl. 
Arsenic is precipitated as snlj)hid(‘ (As.^S.), 
collected in a (loocli, and drietl at 100 (\ 

Till is also ])rcci])itated a-s .siilpliidi*, and on 
igniting is converted into tli<‘ oxide (Sn( in 
which form it is weighed. 

Mercury is precipitated as sulphide (HgS), col- 
lected in a Gooch, dried at 100 (\, and weighed. 

Carbonates. A.s carbonic acid is widely 
ffistribuUHl both as a constituent of th<^ atmo- 
sphere and as a comjameut of minerals, its 
estimation is a mat ter of con- 
siderable iraportanct‘. Besides 
the motho(ls already giv(?n, 
there are otluus depending on 
the decomposition of carlion- 
ates and the mcasuremojd of 
the gas evolved either by 
weight or by vohimo. The d(*t(Tinin 
ation by wcught is carrif^d out by 
placing a w'cighcd anu^unt of the 
substance in a llask [A, S0| ))rovided 
with a rubber cork pierced an it h tavo 
holes. Through one hole passevs a 
pipette, B, closed Avith a piece of 
rubber tubing and a pinch cock. This 
pipette is filled with acid before the ex|K‘riment. 
Through the other hole passes an outlet 
tube ooimected with tavo or more U -tubes, 
0 C, filled with an absorbent for carbon dioxide 
such as soda lime. These tubes arc w’cightxi 
before starting the experiment.. By ojiening 
the pinch cock, the acid from the pipette 
(this must he a non-volatile acid such as 
sulphuric) is allowed to enter the flask in small 
at a time, so that the carbon dioxide 
is giiw a slow stream, and is absorbed by 
V Tne second U-tube should remain 






cool, showing that practically all the gas is 
absorbed in the first one, Wlien the action is 
complete, the carbon dioxide remaining in. the 
flask is drawn into the U-tubes by the aspirator 
D. The air drawn through the 
flask should be freed from 
carbon dioxide by passing it 
through the soda lime tube, 
F, and a wash bottle, F, 
containing strong sul- 
phuric acid to retain 
moisture, should bo in- 
terposed between A and 
The U-tubes, 0 0, are re- 
AVfMgbcd, and the increase in 
weight represents carbon 
dioxide. 

If the flask A be removed 
07 that the soda lime tube be 

Z/. KIjASK for i ii i 1 A 

FILTKIUN«1JN1>EK "I"'!* aUuo.sphoro, »nd 

pRFsmjRv dclmitc volume of air be 

sucked through the tubes by 
running out and Tucasuriiig tlu^ Avater from 1), 
we iiavci an apparatus for (estimating the amount 
of carbon dioxide* gas in the atmosphere. 

Measuring Moisture. IMoisturo ha.s fre- 
(picntly to 1)(‘ nR‘asur(‘d, as substances wliich have 
been cxpostsl to tin* a,ir ar<‘ never dry. The 
sim])l(‘st m(‘tbod is to j)la.ce a Aveughed quantity 
of the .subst ance* in an o])e*n dish, Avatch or clock 
glass, also previously \ve‘igliee.l. Them heat in an 
ov(‘n j25] at 100" (^, or a litth; higher, till the 
substance ceniscs to lose \v(*ight. The loss of 
weight Avili give^ the moisture or waiter con- 
lainctl in the sub, stance. 

This ni(‘th()d is simple and acimrate, proAnded, 
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lirsi, that the^ substance contains no other volatile 
inat t(‘r, which won lei he drivem off’ and lost AAuth 
Ihe^ watei' ; and, secondly, that it does not take 
up oxygen (oxidise^ during the heating. Most 
mineral substances, hut few organic, ones, comply 
strictly with these conditions. Some bodies (such 
as iodine and naphthahme) are far too volatile 
to admit of treat- 
ment in this man- 
ner, Avhilo others, 
such as rosin, arc 
only slightly vola- 
tile, so that the 
results are good 
enough for most 
purposes, altliough 
not strictly accur- 
ate. Oils oxidise 
and increase in 
weight, as also do 
substances such as 
wood pulp, but the 
action is slow, and seldom leads to serious error. 
Sometirae>s the moisture in mineral substances 
is held very firmly (water of oonstitutiot^ 
and a much higher temperature than lOfi® C. 
is required to drive it off. The same prin- 
ciple can be made use of as alre^y 




but the watohglass must be replaced by a 
Rrucible* and the temperature, if necessary, 
raised to a red heat. Unfortunately, the sub- 
stance frequently suffers other chemical changes 
ftt these high temperatures, so that in many 
rases the water cannot be estimated by difference. 
In such casi>s the substance is heat,ed in a 
bard -glass tul)e, and the moisture drawn t)ver 
weighed U-iubes (containing calcium chloride, 
the water being directly estimat(‘d, .‘is in the 
•oso of carbon dioxide absorbed in soda lime. 

Silicioua Materials. The ^uialysl is 
frequently called upon to examitu' subHlau<‘<'S 
nu'h as cement, elay, tircclay, and firebrick, 
silicioufl limestones and dolomites, sfind, iron 
ires, slags, and numerous oilier subslancos 
.‘oiitaining silica, and we shall now consider (lie 
lieat methods in such eases. 

Some sulistanees, such as iion or(‘s, limestone, 
lime, magnesite, dolomites, and eemi'iit are de- 
composed on repealed ir(‘jitment with strong 
liydroohloric acid to whieli a lew drops of nitric 
xeid have been added, leaving a r(\sidiie eon- 
dsting of silica. A portion of this tends to n‘- 
tnain in solulimi, owing to the persistency of 
.’ollindal state, and is rendered insoluble only by 
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evaporating down the mix tine in a porcelain dish 
md heating the dry residm? for half an hour at 
xbout 150^' 0. 'rhe “ baki^l ’’ mass is then 


treated with a small rpiantity of stiong Jiydro- 
phloric acid, stirred up with a glass rod, and tlio 
insoluble silica filteri'd off and washed with liot 
water. The residue may be ignit(*d straight 
away and vvcigh(,^d as described for barium 
sulphate. The solution contains imii, aluminium, 
L'alpium, magnesium, c^tc., as chlorides, which 
may be estimated by methods alnvidy deserilied. 

S fourso, the iron and alumina must be first 
Ipitated, and the fiftrat-e c^arefiiUy firesiwved, 
as this will ccjntain calcium and nuignosiuni. 
Thfe'Ca^ium is procipitaled as oxalate, and the 
ma^osium estimated in the filtrate. 


Ani^lysis by Fusion with Alkali. In 

fhe cOse of many silicious substances the decorn- 
posititJh with acids is not sufficiently complete for 
analytical purpcises. This apjilics to some of the 
BUbstanc^ mentioned in the preceding paragraph 
for instance— although for many 
the adid treatment gives good enough 
r«»hlt^;_and w, besides, ' a rapid method. It 
>?^^6weyw^ be used where an exact analysis 
^ vjto eithwr^ t^he substance to bo 
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analysed must be very finely powdered; not 
always an easy matter. Some substances when 
they come to hand are already in a finely divided 
state, as clay and cement ; but a portion from 

which the sam- 
ple for analysis 
is to 1)0 taken 
should always 
be reground in 
anagate mortar 
[31] to 
reduce 
larger 
p ar- 
t i c 1 o s 
which 
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are .always j)i‘esent. Iron on's are often very liard, 
and must first. Ix' crushed in .a steel mortar [32j, ancl 
tluMi powdered in the agate niort.ar. Weigh out 
accurately about one gramme of the material into 
a ea])aeious plat inum erueibie [ 20], and add about 
eight grammi^s of Die mixture of equal parts of 
pure dry carbonates of sodium and potassium — 
“ fusion mixtnn^” — which has a low'cr melting 
point tli.-iu (‘ith(T e.arl)onate by itself. Mix 
thoroughly ^vath a glass rod, eov(‘r Avith the lid, 
and heat on a clay triangle, first wdth a small 
flame, and tbcin gradually iiKTcasing its size 
until the gas is full on, finally heating for a 
(jujirter of .‘in hour ov(T a bloAvqiipe flame. The 
mouth bl()\vpi})e will not do ; you Avill want a 
g.as blowpipe [33] fitted ivith foot blowers [37]. 
'riio eonlents of the (uaieible sliould be at a bright 
ird lieat jind in a st ate of gentle fusion. Take 
(he erueibie firmly in a pair of tongs, and while 
still rt‘d hot ])limgo it to about half its height into 
a basin of cold w.afer. This cools the “melt” 
r.ipidly, so that on solidifying it usually cwacks 
aAvay from the sides, and is easily removed. 
Place the ermoble on its side in a deep porcelain 
disli, eov(jr with wafea, and gi'iitly Avarin on 
a wat(*r batli [35] till the contents come aivay, 
Avheii the ermeljh^ is removed, and rinsed with 
a jet of w.iter so .is to n*tain (werything in tlio 
dish. Cover the dish with a clock-glass and run 



in hydrochloric acid very carefully down the lip 
of the disli. The adt}ition of acid is contiuuod, 
keeping the dish covered with the clock-glass 
all the while until effervescence ceases. In thw 
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iiiatmer, particlort of liquid ppray are caught on 
iho under surface of the clock-glass and drip 
ba<!k into the dish. The 
clock-glass should, of course, 
bo placed convex side down- 
wards. Remov(^ it, and 
wai^h any drippings back 
into the dish, and continue 
heating on the water batli 
till the contents are dry, 
then plac(5 in the air ov(‘n 
and heat to IbtV for lialf 
an hour, to render the silica 
insoluble, and (.‘ontinue the 
analysis c.wtly as before. 35 

Sampling. Wo liave 
aBSumod that the portion of material scltu^tod 
for analysis is a roprosontativo sample of tlu^ 
whole. To ensure this, special precautions 
have to be takcui, as most materials for 
analysis are by no means uniform through- 
out. Take, for instance, a dc'livt'ry of s<'veral 
truckloads of (loal. It will probably ineludt' 
material from different, parts of the si-aiu. and 
even if wo analyse diffenmt ])urtions of a 
single lump, it will not bi^ found to Ix^ 
uniform throughout. Tn the (^asc^ of coal, 
ores, clay, and nunu^rous oilier substaTue;:. 
it is at least as important to proiuire a fair 
sample as to make an acc.urat<5 aiudysis. 
Supposing tlie trucks are being unloiub d at 
the works, the cluunist nanov^'s small <)uan- 
tities, say a pound or two at a time, witli a 
shovel or otJier suitable insirument, 
every now and again at some (con- 
venient fioint — say, wliere the ma- 
terial is being taken liy an elevator 
to storing bins. Thes(‘. samples an* 
thrown out on to an impcTvious 
floor and thorougly mixed and divid‘‘d 
into four qiiart<Ts or h(*a.ps. 'I\v(> of 
the diagonally opposite^ luvi-ps ar(^ removed, and 
the remaining two rein i.Ked, and again di v ided into 
four, and the jirocess re- 
peated. At a cerl.ain stage 
largo lumps must bo brok(m 
up, and the division repeated, 
until we an^ kd't with only a 
few pounds of lumps and 
poAvder, not larger, say, than 
walnuts. Tlicso are tak('n 
to the laboratory, cruslu'd 
furth('T in a mortar, and 
dividing operations re[K^atcd, 

Vith further grinding at 
Buitablo stages, until we 
arc left Avith only a few 

G rammes of the finely poAv- 
ored material for analysis. 

If the process has been 
properly conducted, the 
-Hamplo, amounting to only 
few grammes, Avill bo 
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The Calcimeter. In the cement industiy 
and some others, rapid estimations of carbonates 
have to be frequently made, 
and for this purpose some 
form of calcimeter is 
generally used. Tn cement 
works it. is necessary to 
make regular tests of the 
slurry [see page 1580] to 
ascertain the proportion of 
clialk it contains. 

A small quantity of the 
slurry is dried, weighed, and 
introduo(xl into the bottle 
shoAvn on the right-hand side 
of the illustration [36]. This 
bottle is ])rovided with e, short tube, which rests 
against the side and holds railicr more* than 
suflieienl. arid to deeomjHjsc the chalk con* 
taim'd in the sliiirv. On inclining the bottle, 
the acid Hows out, of the tube, and, com- 
ing into eonlaet with the slurry, liberates 
earl)on dioxide gas. 'Phis gas finds its Avay 
into the middle vessel, Avliich stands in 
(.‘onn(‘etioi) Avith a long graduated U-tube 
containing A\ator. Hefore starting the ex- 
periment 1h(^ U'vels of water in this tube are 
adjust<‘d by m(\ins of the luilMi^ and rubber 
ball S(‘en on the li'ft. Tli(‘ air driven out of 
tlu' middle Hash by th(‘ ('arbon dioxide gas 
displaces wat(‘r in tJie gradu.ated limb of the 
l'-tub(‘, and on adjusting th<^ Icvcds again 
tlu^ volume of carbon dio.xidi' may bo directly 
read off. A correction has to be 
mad(^ for tlu^ amount of gas absorbed 
by 11j(“ acid in the botth'. Of course, 
this jiuHliod is suitabh^ cmly Avhere 
ra}>id (\stimalions are required, a.s the 
results ai’(' ]>robably not correct to 
]uortj than half of oiui per cent. 
II is liop(d that this short account 
of some of the mor(^ im])ortanl analytical opera- 
tions Avill give the naider an insigltt into the 
pi iiici pl(‘S on which tlu^ science 
is b is( d. He Avill, however, 
find a number of analytical 
processes described in the 
subseq uent s(*ct ions of Applied 
(Chemistry, Kjedahrs nitrogen 
estimation under Clues and 
Adhesives, the analysis of 
nitrates and phosphates under 
Manures, and food and water 
analysis und(T the various 
food sections. . The subject of 
volumetric analysis has been 
omitlt d asi it could not be ade- 
quately dealt with in the spitco 
at our disposal. For further 
study we recommend the text- 
book of Clowes & Coleman, or 
the Stan (bird work on volu- 
metric analysis by Sutton. 
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a few grammes, 

fairly representative of several tons of the .Mo.stof the illustrations in this article are from 
mtiitovjal Avhich Ave started to examine. apparatus supplied by Messrs. Baird Tatlock 

CorUin^ied 
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PHOTOGRAPHERS 

For those who have an artistic taste, eonihined 
with a knowledge of the art of pliotograpliy, 
prof(‘Ssional photograpliy oilers good pi’ospeets. 
It is usual to decry pliotograpliy as a business 
on account of the eiiormoua number of amateur 
photographers which, it is imagined, spoils the 
Held for the professional, (^iriously enough, 
tlie number of persons who seriously practise 
pJiotogi'aphy as amateurs is e()mi)arativeJ 3 '^ small. 
Tlie average amateur who possessc's a eaimu-a 
does not turn out presentable work His friends 
ga/e at his attempts and say, “ V(‘ry well for an 
amateur,” whieh is only anotlier way of saying 
that the professional is not S(*rionsly rivalhsl by 
the amateur. If anything, the piiblie l(‘arn, from 
seeing the productions of an amateur, tlial photo- 
graphy is not tlie simpl(‘ art it app(‘ars to be at 
iirst sight. It is also a fact that amateur plioto- 
graphers invariably patronise the ])r()b‘.ssional 
when thcjy require presentable photogra])lis of 
themselves or their relatives. 

Apprenticeship. A boy witli tlie propt'r 
aspirations should be apiircmtieecl to a good 
eouniry business w'hon he has ri'ached tlu‘ age 
of sixteen. Tn some eas(‘s a premium (»f £20 
to £30 is asked; in otliers no ])remiuin is paid ; 
and, again, small salaries are not unusual. A 
boy learns just as much at places wJiere he 
receives a salary as wlnue a premium is 
paid. The young beginner is taught printing, 
toning, developing, and mixing up solutions tor 
a year or so, and is then iiitroduc<*d to the studio, 
where he helps in the operating, until lie i.s 
competent to o]»erate himsitf. K(‘toucbing is tlie 
last department taught. During these llins* 
years the young man should attend ewning 
classes at the l<>cal .science and art .scluxO. In 
London the excellent coiirs<‘s in photogrri])liy at 
such institutions as the Polytccliinc cannot b(‘ 
too higlily rcH'ommendcd. * The country lad 
should not, hoivever, be discouraged by tlie lack 
of classes on photography in his town, but should 
occupy his evenings at the art classes, and go 
through a course of elementary chemistry, light, 
ftJid heat in a science school. 

Remuneration. The salaries paid in the 
business of a photographer arc from 30s. to 4r\s. 
a week, the amount depending on the experience 
of the assistant, and on his ability as an operator. 
Many women are engaged in certain departments 
of the photographer’s business, and they are 
quite successful as reception-room attendants, 
retouchers, printers, and mounters. The salaries 
paid to women range from 15s. to 30s a week, 
according to experience. 

. » . G 


'Pile Professional Photograpliei*s’ Association 
lias devised a “ registrat ion certilieate ” scheme for 
a-s^istants. Tliere lias not yet beem time to judge 
whetlier tlie s(*heme will b(‘ successful, but it may 
be added tliat it does not involve examination — 
m(T(‘ly a consifleration of ex])erience in the 
various (h'partments of the busiiu'ss. 

Starting in Business. To begin business 
is the aim of most assistants, but this step 
.should not 1 ki taken until experience has lH‘cn 
obtained in three dilVerent studios. Wludher 
the ]>hologra])her d(*cides to buy an existing 
business or to start a fresh one is a question 
whieh <‘ircunistane<*s must decide. As a rule, it 
costs the same in the long run, b(*eause, although 
the establi.slied busine.ss has a certain amount 
of goodwill attachc'd to it, tluMM* is sometimes an 
undesiralile nqmtation whi(‘h neutrali.se.s the 
advantages. A jihotograjilier who starts a new 
l)usim‘ss can soon make a reputation if ho 
deli\(‘rs his work promptly. The writer remem- 
bers a <‘ase in wliieh the photographer built up 
a lasting reputation by delivering the tinishod 
photographs within three days of tlie sitting. 
It is a fa(‘t, however, that a beginner has often 
to m5ik<‘ his nanie chietly by work outside his 
studio, lie wHlI lus'd to eater for work by taking 
local vit'ws, hut should mak(‘ a ])oiiit of alw'^ays 
Ixsiig in his studio at e<*rtaiii tiriK's of the day, 
or he will n«*ver 1)0 able to build up a homo 
business. As soon as tli(‘ liusiness is large enough 
to siqiport an c\|><‘! i(‘no«*d assistant, most of 
the ditiicuhies (aitliiied above disappear. 

Capital Required. It is hardly possible to 
state an exact snni as neca'ssary for one starting 
the business of a ])hotograj)her. Many have 
started on £20 or l.’iO, but to start in a fairly 
coiiqjn luMisivt' maniu'r needs from £2<M) to £300. 
A studio, for instance, may cost £50 to £100, and 
the eanuMa from £10 to £30. In the following 
estimate, a medium elass of busim‘ss has been 
tak<‘n as a basi'^ (d“ e.deiilation : 

I’ertablc stialm 

I'uriiitiirc and carpets 20 

ItackgnaualH lual aciTSHorica 20 

ramcra, It'ns, and .stand , 25 

Ilark-room flttiiitfs ... 0) 

Apparatus (pnntinK frames, reteuehinii desk, wasliei, 

trimmer, rolliiii{ prcsis. etc.) 10 

Mounts ami stationery 10 

IMat<»s, paper, and chemicals 10 

Miscellaneous (IneludiriK advcrtislniz) 15 

Working capital f . . . . 20 

£200 

Premises. The above estimate provides for a 
portable studio, but it may be that waiting-room.s 
and dark-room will also have to be provided. 
Usually these last-named are the ground-floor 
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rooms of a house, and lead to the gardon, whci’o 
the studio is aituatod. Rents are higher in 
town, but a business is Vjiiilt up sooner than in 
the suburbs. Many town business premises are 
handiccapped by having no shop window, tlic 
show-cases in a doorway being a poor substitute. 
If ^possible, have a shop Avindow at disposal. 
The outside sliould bo paiut(‘d in a (piiet colour 
— cream or plum colour are favourites — while for 
the inside of the window brown is to be recom- 
mended, as it shows up carbon and pla.tinol;v})o 
portraits best. Tlu^ floor of the shop or reception 
room should be linoleum (sclf-<‘olour), and the 
walls look nice if papered olive gn'en. with white 
paint. The rule should be to avoid a ])ron<ainccd 
colour. The furniture must l)e in good taste if 
a good-class business is to he (Mi hi rated : an 
oak gate-log table and antique chairs la^lp to 
give an air of culture, A\liieh educat<‘d people 
appreciate. (Wvontional furniture* is not to he 
despised, and as customers hav(‘ to wait some 
time, care should he takeri to have comfortable 
chairs. Adjoining the studio a dressing-room 
should he provided. 


The Studio. The studio is the most im- 
portant consideration. It must Im' dis])osfd so 
that the light is reiMu'vcd from the north, or 
preferably from a north-cast(‘r]y (lirc<‘tioii. Tlu? 
length of the studio should be not less than 24 ft. 
and the width 12 ft., altlumgh it is better, if s))a.ee 
permit, to make it 35 ft. long by 18 ft. wide. 
Iho pitch of the roof is usually 35 to 45 dcg.eos, 
the height to ridge l)oing about 14 ft. 

As regards the studio camera erpiipment, an 
average specitication Avould be a 12 x 10 set, to 
cost, complete, £25. The camera is fitted with a 
dark slide to take one 12 x 10 , one 10 x 8, one 8^ x 
0^, two boudoirs, two promenades, two cabinets, 
and two cario-dc-visite pictures. A good portrait 
lens and massive stand is also included. Many 
photographers start studio work with an ordinary 
outdoor outfit, with rapid rectilinear lens, and 
purchase proper studio ap])aratus as means 
permit. The other contents of the studio will l)c 
three backgrounds — a reversible neutral -colon red 
background, and one outdoor and one indoor 
scene — a head-rest, rugs, palms and grasses, 
and a few pictures for the walls. 

The heating of the studio is best managed by 
means of a “ syphon gas-stove or by hot- water 
radiators, and it is essential that the studio 1x3 
comfortably warm in winter, or successful results 
cannot be expected, 'fhe* method of fitting up 

dark-room is explained in the article on 
I%iotographic Dealers, Avhieh folhms. 


‘ Mounts. The tints of mounts are numerous, 
but two kinds of mounts are Avell defined — 
Bristol and enamelled board. It costs about 5s. 
per thousand to have the photographer’s name 
stamped on back and front of mounts, the price 
depending upon whether gold or colour is used. 
The table in next column gives approximate 
prices of the various mounts in use by photo- 
gi^^hers. 

, 'rtlesA should be supplemented by a selection of 
circus and ovals, slip-in mounts, and mounts 
iviih ureetmiBl embossed upon them. 



1 VARIETIES OF PKOTOOKAPH MOUNTS. ' | 


HIzp. 


Appl'cnOniato Prioe. 

Mi(li;set 

2f by 

ifk 

3». ed. 1,000 

Vict.oria Midget 

2ii „ 


48. 6d. t,000 ^ 

Cabinet Midget . . 

‘>1 1 

If 

4fl. 6d. 1,000 

Promenade Midget 

H .. 

U 

4s. 0d. 1,000 

Boudutr Midset 



58. Od. 1,000 

Panel Midget 

H .. 

U 

Os. 6d. 1,000 

Carte.-de-VisitR 

H „ 

24 

69. 6d. to 158, 1,000 

(‘abinet 


■n 

169. to 308. 1,000 

Promenade . . 

s| „ 

4 

59. 9d. to 78. 6d. 100 

Boudoir 

s-i „ 


7.*^. to Os. 100 

Imperial 

11) 


138. to 163. 100 

Panel 

ut 

7ji 

4s. to 48. Od. TOO 

Large Pamd . . 

17 

10 V 

«s. to 79. 6d. 100 

Orainl I^anel 


un 

j 108. to 138. 100 

viKW AND (;h(H'p mounts 

1 j»late . . . . 

+1 •>y 

H 

98. Od. to 20s. 1,000 


T' 

4 

1.58. to 30s. 1,000 

i IMatf . . . . 

.. 


L>‘2s. to 509. 1,000 

Steroofjenjiir 

7 .. 

=^lV, 

\ 


7i 

S 

29. to 108. 100 

.. 

S4 .. 


1 

— 

11) 

S 

68. 3d. to 128. 100 



to 

98. to 2.58. 100 


Tis.sii(‘ ]3apcr cov<‘r.s for pilot ographs, pro- 
tector bags, and postal wrappers will be needed 
as well as iiicnioraiidnm forms and bill-heads. 

.\ r(‘gistra.tioii system for negatives must be 
inaugurated, a ruled book being provided in 
wliicii the nani(‘ and address of each sitter is 
entered with date and other particulars. The 
stock of negatives ought to h(‘ stored in a dry 
place and he jmt in order so tliat there will 
l)<‘ no <lillieiilly in (inding a particular negativ'>. 

Selling Prices. Vary according to tiic 
class of trade. Tlie following are average prices : 

4s. ()d. to Gs. do/.eti silver prints, 7s. (Id. 
platino ; carte-d<.-visit(\ 7s. to 8s. (>d. dozen silver 
prinhs, 10s. Hd. to J2s. platino ; cabinet, 15s. 
to 24s. doz<‘ri ; boudoir, 18s. to 20s, dozen 
to 35s. dozen ; iKinds, Itts. (kl. to 158. oacJi ; 
wedding groups, Avhole jilate, one to two guineas, 
including tjirco to six copies. 

Copyright. In the case of ordinary photo- 
graphs the copyright belongs to the person 
wlio pays for the sitting unless it is expressly 
reserved by the jihotographer. A book of forms 
should be provided for the latter purpose if the 
extent of the business allows it. The wording 
of the form is usualiy something like this ; . 

“ In consideration of your allowing me a 
Hiduction from your usual terms for taking 
photographs of me or on my behalf this, day, 
1 hertdiy agi*(‘o that tlie copyright in such 
photograplis shall be reserved to you, and that 
1 will not deal in any w ay with the photograplis 
to prejudice your interest in the copyright.” 

The reduction should be stated, and the 
ment stamped with a sixpenny stamp, dat^> 
filled in with the names of the parties, and 
wifnessed. ; . 

Copyright in artistic property can bo roistered 
at Stationers’ Hall, Ludgatc Hill, London, 
the fee being Is. Registration is noceafiiary 
before a legal action can be taken against anyone 
infringing a copyright photograph. The 
graphic Copyright Union, 23, Sofeb 
London, W., and the Professional Rhotpgjrimfe^’ 
Association, 51, Baker Street, Ixitodony W^r!^ 
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useful societies for professionals; the sub- 
scription in each case is small. The Copyright 
Union recommends the adoption of a minimum 
reproduction fee of 10s. 6d. to a guinea according 
to the size. TJiis is for newspaper work. For 
advertisement purposes the charges are liiglier ; 
for postcards 10s. 6d. per 1,000 is a usual charge. 

Class of WopK. Photographer’s w^ork is 
very varied. It includes copying old photo- 
graphs, enlarging pictures by bromide, carbon, 
or platinum processes, architectural work, 
photographic enamt'ls, flashlight groups of 
dinners, lantern slides, transparenei(‘s, and 
photographs for the Press. In tlu^ old days, 
unmounted and mounted views had a large sale, 
but this has all disappeared before the ubitpiilous 
picture postcard. Picture postcards are either 
direct photographs or colloty p<^.s. ( V)llotype post - 
cards cost lbs. (Id. per l,00() if six subjects are 
taken, while for a set of 50 subjects tlu' charge 
is 9s. 6d. per 1,000 if 10,000 arc tak(‘n. Promide 
postcards cost from 7s. to I2s. per 100, according 
1 o (plant it y and number of su bj('cl s. In the casi* 
of photographs for the Press, half-plate ])riuts 
full of dcitail are preferred. A count ly photo- 
graplier should arrange with an agent in London 
who sells photographs on eommission to the 
various newspajiers. T.b<^ woik iie<‘ds to he 
done quickly. For dinma' and ball-room grou])s 
a good flashlight apparatus is needisl. Som<‘ 
photographers make a speciality of maeliimay 
photographs, and now tliat photograplis are so 
much used for illustrating catalogues, this 
braiKtJi should by no m(‘ans be neglect (‘d. 
For this class of work an air-brush, (posting 
about seven guineas, is almost, a necessity, as 
large spaces have often to be stopped out or 
retouched before the picture is lit- for rtquo- 
duction. EnUirg(‘inents, miniatun^s, and fancy 
printing on opal, etc., arc at first best h'ft to 
trade printers, but the first- mentioned braneli 
can easily he undertaken by tJie photograpjier, 
and it pays well if a spiMual line he made of 
framed enlargements. 

A side line ncgleeted by proh'ssional photo- 
graphers is the supply of plates, papers, and 
apparatus to amateurs. The article on Photo- 
graphic Dealers should he consulted for (hdails 
of this trade. 

Frames and Framing. A valeahle ad- 
junct to the photographerV liusiness is the sal(’> 
of photogi'apJi frames. It is no use going in for 
this department unless the photographer has a 
really fine selection of frames and in all siz(‘.s— 
round, square, landscape and midgets. I’lien^ 
are several styles which allow the frames to lie 
used either upright or lengthways — for views or 
portraits. Midgets with round or oblong open- 
ings cost 3s. 0d. per dozen and sell at Gd. each. 
0arte«de-visite« witJi round or oblong openings 
cost fls. per dozen, and sell at 9d. each. ( ‘abinets 
with round or oblong openings average 7s. lid. 
per dozen, and sell at Is. each. The panel cabinet 
size- frame either round or oblong costa 15s. per 
dozen, and sells at 2s., w^hile the boudoir frame 
178. per dozen and sells at 28. 6d. Picture 
framing [see Picture Framers] should also be a 
dcpartnient of a photographers business. 


Advertising. Advertising is much neg- 
lected by photographers. If more price lists 
were distribuiocl more pt^ople would be led 
to have their pictures taken. Make a special 
offer of a certain style of photograph or 
enlargement, but in so doing do not make 
a mistake of cutting prices ; rather, make 
the quality and stylo better than charge a 
cheap-jack pi‘ic(\ When sending liomo proofs 
enclose a price list of various styles in W'hicli the 
photographs can bo printed, even tliough the 
(uistomer lias paid for the sitting. In many 
cases a few additional prints are ordered 
because sonur variation in style is fancied. The 
proofs sent should be from retouehed negatives, 
and are best on printing-out paper. They 
should be stamped “ to be returned,” and, in 
case of neglect, should bo charged for in the 
number ordiTcd. 

Profits. The photograjduT should (ibtain 
good profits, as his busim'ss is not on a par with 
one wiu‘r(' goods are simply lianded over the 
counter. Fach customer has to ho studied so as 
to got the h(‘sl, results in a photograph, and oon- 
siderahh" artistic ability is required to retouch 
a negative and tinisji a photograph. These 
must be ])ai(l for as iluy involve an oxpcnditnro 
of time. "Jlie writtT, endeavouring to work 
out the cost of cavtc-de-visites and cabinets 
on print ing-oufc paper arrived at the figures 
3s. and os ; on platinum, the cost w^ouUi bo 
4s. and Gs. Gd. As a matter of fact, it is 
not possible to arrive at the exact cost as 
it varies a<*cor(Iiug to the extent of the busi- 
ness, but it may be taken tJiat the gross profit 
is .50 ])er (*ent. on the turnover. A source of much 
lo.ss with many photograpliers is the waste of 
mat (‘rial t hat go(‘s on. Spoilt plates and paper, 
and wasted solutions, especially if the last- 
named (‘oiitain the preiuous nu'tals, ao(K)unt for 
,i r(‘spcetablc Ic'akage in profits. The leakage 
ean he stopped by proper supervision and 
svslernat ic worhiin;. 

PHOTOGRAPHIC DEALERS 

Photography is cssi'ut ially a summer pursuit, 
and a business which has only a few months 
of activity is not a desirable one. Steps havo 
been taken to edueate tlie ])iibli(.* to winter 
photography JUid inagie -lantern work; but it is 
only the (‘Uthtisiast wlio can dabble in ice-cold 
water and prtrtcnd that he lik(?s it. Lantern 
work tends also to mak(^ the hobby expensive. 

Qualifications. The ])botographic dealer 
should liave a taste for seientilio pursuit's and, 
above all, should pra( iisc photography himself. 

There is iio ap])rent iceship in the business ; 
the embryo dealer starts as a junior assistant, 
and works his way up. Wages are not on a 
liberal scale ; 3()s. to 45s. a w'cek are fair averages 
for junior and senior assistants of experience, 
and it is not astonishing that any young man of 
enterprise and small capital soon looks about 
for a neighbourhood where he can sot up in 
business for himself. 

The l>ost i\eighbourhood is obviously the busy 
residential suburbs of great towns or seaside 
resorts. Near public schools a photographic 
dealer can generally make a living as successive 
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generations of schoolboys take np tho fasci- 
nating and educative art. It is irue that 
it is often taken up for only a few months, but 
even this means a considerable expenditure 
in outfits. Tho boy's parents probably start 
the youth with a eam<‘ra, as a birthday or 
season gift, unmindful of the fact that tho 
camera is the least expensive i)art — compara- 
tively speaking— of an ciuTgctic photograjjher's 
outfit. 

The Dark « room. In eomu'ction with a 
photographic dealer’s business, ])rovision should 
bo nmdf' for a dark-room for the us(‘ of amateurs. 
Tho room should be lighted by sliding sliutt<‘rs on 
tho window and tho source of light for the ruhy 
lamp should be gas or electric light. Means must 
be ndopt/od for obtaining white light at will, as 
some printing processes re<{uiro a wliiit* light for 
a few seconds at a tim<‘. A bypass is a useful 
addition to tho gas burner, but with eh'ctric 
light a separate him}) for vhite light is rc'adily 
fitted alongsid<' therub\ lam}). Th(‘ walls sliould 
bo painU'd a dull lead colour, the samt* tnaxtment 
being applied to tin* eiMling. \Vat< r sliould Ik* laid 
on, and bemaxth the lap should be a })()reelain oi 
lead-lined sink. The ta}) to tlie wat(T-pi}xe should 
bo fitted witli a reducing noz/l ', and a rose* ca}) 
is an advantage. The d(‘V(‘loping sjiaee should 
bo on one side of the sink, and arrange <l so that 
sjdashes of devel()})er and water drain away to 
tho sink. Shelves underneath the sink and the 
developing bench should be fitted u}> for tin* 
dishes, W’liile on the walls shelves an* })ku'ed 
for tho developing solutions and m(*asures. 
Another table should be })rovided for the 
dark slides while tilling them or while tin* 
plates they liave eoiitaiiu'd are b<*ing develo})ed. 
I’liis table should lie arranged at th(‘ o})})osite 
side of the room from the sink, so that it is not 
likely to get splashed. It is an advantage to 
have it axvay from the light, as }i]ates should not 
be exposed even to red light unnecessarily. Tho 
room should bi^ well ventilated. Any ear}M*nt<‘r 
will understand when it is explaim d to liim 
that he must mak(' tho ventilators light trH|)s. 
Tho inside of tin* door also must be trap})ed 
round the edges, but this may be rendere<l un- 
necessary by the provision of a curtain on the 
o\itsido. The door should lock on the inside 
so a.s to prevent the })o.ssibility of disturbance 
at critical periods of plate changing or develo})ing. 
A refinement in dark-room doors is to havi^ 
two doors separated by a lobl)y so that a })erson 
can enter the room without admitting light.. 
In largo photographic bnsines.se.s several dark- 
rooms arc })rovided. To casual cu.stoiners a 
small charge — minimum, fid.— is made for the 
use of tho dark-room for plate changing, but if 
' the customer be also a purchasiT of goods at tho 
shop it ivH umviso to press the i-harge. When tho 
^ room is used’ for developing }Mate.s a charge of 
Js. is made, this amount covering tho u.se of tho 
room for an hour. 

Capital Required. The amount of 
capijjil /^quii^d for starting the business of a 
ph otogi^hic dealer depends upon whether it is 
.to be another businessior to be 

.. n ^^^^ notogr^phic requisites. When started 


in connection with a drug business, a ton-pound 
note would suffice to stock the most froqueiitk* 
required apparatus and plates, the chemioafs 
being already articles of stock. Great care must 
bo taken not to lay in a sto<»k of plates and pa|>ers 
that XX ill last beyond the season, a,s these 
goods do not keep wx'll It is better to replace the 
.stock of })erishablc goods entirely each season, 
selling olT till' remains of last sc'oson’s goods at sale 
})rie(*s to (dear. When a nexv business is being 
started, the amount of ca|)ital will depend, in a 
measure, on tli(‘ neighbourhood, but for the pur- 
}U)se of th is art iele i' 1 00 is taken as a medium figure. 
It XV ill be noted that no s})ecial brands of goods 
are mention(‘d. this b(*ing a mat tcrxxhich depends 
ujxoii the xvliolesale lionsi* xvith xxhom the order 
is placed. Tt is also understood that the beginner 
desiu's seo|)(* for his eiu'Vgii's in selecting the 
goods hi.s ex})(‘rienee suggests, and most suited 
for till* recjuiremeuts of tho neighbourhood. 
There are n(‘xv})a})ers and })late.s being introduced 
exery yi'jir. and fashion in eanu'nxs changes 
from .s(*a.son to season. This is e.sp(*cially tho 
ease with haiul lamcras, xxliere 1 ist season’s 
good? an* looked u}xon as old-fashion(‘d. This 
is a reason for caution in buying. 

Estimate for a £100 Stock. Tlie 
follown’ng is an n})})roximat(‘ estimate of tho 
manner £10(1 would be laid out in stock fora 
})hotogra})lilt' dealer. The list xv'as originally 
})rinled in the “ Photogra})hie Dealer’s Annual.” 


'two t-i>lat{* stand mmiTa . 

OiH* i-plat«* Htand nimixa wet . . 

One i-plate hij^li-elass e.imeia set, with H tlark 
8hd«*H . . 

Tliree (layliuhl spool eaineras, l. l’, and ’> puincas 

O.u* flat Him hand camera 

Two matra/.ine i-plate hand cameras .. 

Tw’o each camera cases, i-plate and t-platc .. 
One each cam»‘ra cast*, solid leather, i-plate 
and 4 -plate 
Three eamera levels 
Three earners, 4-])late to i-plate 
() le exposure meter 
Three toeussiup; elolhs 

Three eaeh tt>eussin}; screens, i-jilate and i-plate 

Twa> foeUHHing tiiasses 

Tw'o each II It lenses, i-plate and i'Plate 

One amistmmat lens, 4-plate 

One WA lens, 4-plJit(* .. 

Twt)caeh roller blind shutters, T. ami 1., i-p ate 
and 4-plate 

Two eaeh S S. shiUters, i-pl,ite and 4-pljitc ,, 

Tw'o ehenjv drop shutters 

Two tripod stands and tops, *.t-lold 

Two tripod stands, 2-lohl 

Tvvo tripod stands, aluininiuin teleseopic 

O.ie hrilliant view Under.. 

Two hand eamera view tinders 

12 alhuins, assorted, lor O.D.V., i-plate; cab., 

and 4 ’Plate 

Three eaTne*lhair brushes, 2 In. . . 

Six Is. handbooks on jdiotoKraphy 
Three each, euttina shapes, (\1).V,, i-plate, cab., 
and 4-plate 

Three boxes dark-room pins 

Six bottles Od. mountant 

12 eaeh deep porcelain developing dishes, 4*plate 
and 4-])lati* 


£ s. d. 


2 

a 10 


0 0 

8 0 

0 (I 

2 0 

9 0 


6 
2 

0 2 


'.) 


MX ditt<», 10 in. by 8 in 

Three ditto, 12 in. by 10 in 

12 each composite cofliilold dishes, i-plate and 

4-plat« 

Three metal racks and tanks 

Three each folding racks, J-plate and i-plate . . 
00 doa. i-platcs, assorted brands .. .. 

64 doz. 4-plate ditto 

12 doz. 6 in. by 4 in. ditto .. .. 

0 doz whole-plat« ditto 

If doz laulem plates .. .. .. 

Tliree yards ruby and orange fabric . . , , . 

Six Is. ruby lamps 

. / r o* 


7 
4 

0 1 

0 .3 0 
:i 10 0 
8 0 A 

1 15 % 

% 

3 18 o' 
1 14 .0 
0 3,0 

0 16 VO 
0 

1 1 *0 
0 3 6 
0 ^ 

0 15 6 
0 2 0 
0 6 0 

0 6 3 
0 1 6 
0 3 0 

0 17 0 
0 8 '6 
0 6 9 


0 13 0 
0 4 ,6 
0 5 3 
4 10 0 
^ 1 
0 10 
i,ia 
0 1^ 

0 3 
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V- 8. d. 

Throe 48 6d. ruby Uftips 0 13 6 

Six ruby lampe, aesorted, for caudle, gaH, and oil 10 0 

Tiiree hock boUlc lamps 0 3 0 

Assortment G.B.B. luounta for t-pUite, 

cabinet, and i-plate; 1 lo o 

^Vsflortmentslip-ln mounts for i-plato and J-platc 1 o u 
Assortment paste -down mounts for i- plate, 


4-plat>e, whole plate, 10 in. by 8 in., 

12 in. 




by 10 in. prints 


1 

10 

0 

Assortment fancy mounts 


0 

15 

0 

.36 packets 4-ptate gclatino-rbloride 

jKiprr, 




assorted brands 


1 

16- 

0 

45 packets cabinet ditto 


2 

.5 

0 

18 packets 4‘Ptate ditto 

12 packets whole-plate ditto 


0 

18 

0 


0 

11 

6 

12 jiackets 4 -plate bromide paper 


0 

6 

O 

12 packets i-plat-c ditto . . 


0 

13 

0 

SI.X packets whole-plate ditto 


0 

11 

0 

Three packets each, 10 in. by 8 in., and 12 

ill. by 




10 in., bromide paper 


1 

0 

0 


One packet 15 in. by 12 in. <litto o 6 6 

.Six J-platft wood negative boxes for .“lO 
Four j-platc ditto.. 

Two japanned negative boxes, J-plate and J-plate, 

for 12 

Two plate and print washers . . o 0 o 

12 each J-platc and 4-plate jjrinting frames .. 0 16 0 

Six each, .5 in. by 4 in., ditto o 4 0 

Three whole-plate ditto o 3 

Six print trinuners (i 3 o 

One blade print trimmer o 7 6 

Three zigzag print trimmers . . . . ..030 

One retouching desk . . . . . . o 8 6 

Three retouching sets . . . . ..030 

Three sets liand scales, glass pans . . . . (» 6 o 

Three sets pillar scales, ditto o 16 C 

Six roller siiueegecs, 4 in. . . . . o 6 0 

Three ditto, 6 in 

Tliree each 4-plate and J-plate glass vigm*ttes 
As-sort ment of plain and st<»])pered bottl(‘s .. 

Three droi>ping bottles . . . . 10 

Three packets each, 4*plate and J-pIate, backing 

pai>er .3 

Six ferrotype plates • 6 2 


3b B, 

Three packets masks and discs • . . . ..09 
Six assorted lens caps . . . . . . ..03 

Two each 4*platc and 4 -plate cloud negatives 0 2 
Two rose sprays . . . . . . . . ..03 

Three eacli 2 dr, 2 oz., and 20 oz. measures . . 0 10 

One developing sink 5 5 

Small sundries .. .. .. .. .. 2 10 

£100 0 0 

Tlie discoiinl on this <‘st ima to. would amount to 
IhUavihui £‘25 and £.‘10, which should bo spent in the 
purchase of chemicals from the listwhit^h follows. 

Photographic Chemicals. The list 
below shows the apjiroximato cost and retail 
j)rice of the chief chemicals used in photo- 
graphy, and also their n.ses. The prit;es do not, 
as ti rule, inedude the botthis in which tho 
chemicals an^ sold. Wholesale photographic 
warclioii.sos supply most of the ch(*micals bottled 
in small (plant ities (1 ounce, 2 ounces, and 4 
ounees), which is a convonifUK^e to dealers, but it 
is cheaper to pureliase in bulk and to re-bottle 
into smalltw containers if najuired. There 
are chemicals used in photography otluu* than 
those given in tlu^ list,, but all chemicals have 
b(M'n inehub'd which have a regular sale among 
amaliuirs and photographers. The chemicals 
should he kept in large bottles distinctly 
labtdk'd, so that- no mistakes can bo made. Tho 
name.s print (d in itali(^s in the following list are 
alternat e designations. 

Put»up Goods. The photogra])hic d<^aler 
will re(tuir(‘ to kee]) rt‘ruly-mad(‘ developers and 


NAMKH, COST AND 

USES OF THE 

'ilIF.F PHO'nxiKAFHIC C’HICMirALM 

Name of ebeinlcal. 

WbobMjilc prii'c. 

Beta price. 

iTse-s. 

Acetone 

1h. 6d. Ib. ! 

.3d. oz. 

Iust(.*ad of alkali in developi’r. 

Ailurol 

is. 8d. OZ. 1 

2s. 6d. oz. 

Devi'lojier. 

Aluminium powder .. 

3d. Ib. 

Is. oz. 

For flashlight. 

Alum, powder 

l.fi. for 7 Ib. 

4d ib. 

Hardener lor plat(\H and juiper. 

Amidol 

Is. H.l. oz. 

2s 6d. oZ. 

Developer. 

Ammonia, 880" 

6(1. Ib. 

2d. oz. 

As alkali in des'eloper 

Ainmotiium broiui<i'‘. 

3s. lb. 

6(1. (>Z. 

As r(‘straiuer in developer. 

Ammonium siilpiio'’V,uii'le . . 

2s. ib. 

3d. oz 

(‘oiistituciit of toning balh. 

Benzol 

Ls. 6d. pint 

2d. oz. 

Solvent for wa.\. 

Borax . , 

m\. Ib. 

Id. oz. 

In toning batli. 

Calcium chloride’ 

lOd Ib. 

.3(1. oz. 

Siccative for platinum pajier. 

(Cotton wool .. 

Is. 4(i. Ib. 

2(1 (»z. 

For filtering. 

Eikonogen 

12s. lb. 

Is. 2(1. oz. 

D vcloper. 

Formaldehyde 

Is. 6d. Ib. 

3d. oz. 

H.irdening gelatine films. 

French chalk 

6d. !b. 

Id. oz. 

Cleaning glass plates. 

(telatliio .. .. .. .. 1 

3s. Ib. 

3d. oz. 

As moimlaiit. 

Olycin 

Is. Hd. (»z. 

2s. 6d. oz. 

Developer. 

Gold chloride 

Is. 8d. lor 1.5 gr. tube 

2s. lube. 

'I'oning sensitis(‘d paper. 

Hydrochloric acid {Spirit of unit) 

6d. Ib. 

2d. oz. 

Clea.ing iilutinotypes. 

Hydroqiiinone (Quinot) 

is. 6d. lb. 

8(1. oz. 

Develoiier. 

Iron suhihate {(Ireen vitriol) 

Is. 6d. for 7 lb. 

Id. oz. 

JMatinotype devclojicr. 

Litmus paper 

Is. 3d. doz. books 

2d. a lio()k 

'r(’sting lor acids and alkalies. 

Magnesium ribbon 

21s. Ib. 

Is. .J-oz. coil 

Flashlight photograjiiiy. 

* Mercuric chloride [Corrottive Huhlijn itt’) 

38. Od. lb. 

Id. oz. 

! Intensifying solution. 

t Methylated spirit {Alcohol).. 

2s. 8d. gal. 

(»(1 pint 

Drying plati’s. 

Metol 

2s. oz. 

.3s. oz. 

Developer. 

Ortol . . 

2k. oz. 

3s. oz. 

D(»veloper. 

I'otassium bichromate 

Hd. Ib. 

Id. oz. 

In carbon process. 

Potsssium bromide 

2s. 4d. lb. 

3d. oz. 

Kestrainer in (ieveloper. 

Potassium forricyanide {Red prussiate 
of potash) 

Potassium hydrate {Caustic potash) i 

Is. Ibd. lb. 

2d. oz. 

Reducer. 

1 Is. 3d. lb. 

2d, oz. 

As alkali in developer. 

Pot^sium metasulphite . . i 

is. 6d. lb. 

.3(1. oz. 

I'resiifver for developer. 

Potassium oxalate 

7d. lb. 

Id. oz. 

Plat i notype developer. 

Pyrogallic acid {Ppro) 

6d. OZ. (bottles free) 

Is. oz. 

As developer. 

Pynicatechin {Catechol) 

30s. lb. 

2s. 0(1. oz. 

As developer. 

Hodinal 

Is. 3d. oz. 

Is. ltd. oz. 

Developer. 

Sodium carbonate 

3d. Ib. 

8d. lb. 

As alkali in developt^r. 

as 

9.S. 6d. rwt. 
i .5d. lb. 

2d. and 3d. Ib. 
l()d. lb. 

Fixing plates and paper. 
Preservative for developer. 

g^phurlc acid {Oil of vUriol) 

6d. lb. ! 

Id. oz. (by weight) 

! Pr(;serving platinum dev<jl(>pcr. 

Water, dlstlUed 

3d. gai. 

6d. gal. 

1 Making up developers. 

White wax (If Atte beeswax) 

28. ed. Ib. 

3d. oz. 

i In encaustic paste. 

• Can be sold only by chemists 

t Vendor must hold a licence 
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other solutions for his customers. These can be Advertising, Tlie photographic business 
bought from a wholesale dealer, but if made by lends itself in a peculiar manner to advertising, 

the retailor yield better profits. In making up The makers of plates and papers supply specimen 

developers distilled water should be used, as photographs taken on the arti<;les of their mfi»nu- 

this makes clearer solutions. Good corks must facture, and very beautifuV some of these prints 

be used, and, before putting them into the bottles, are. It is, however, preferable that the dis- 

they should bo dipped into melted ]mralTin wax played pictures should be of local interest, 4md 

to keep them from contact with the solutions. if the photographic dealer be a practical man — 

The bottles should bo prof«*rai)ly of some distinc- and he should be - he will have no difficulty in 

tive shape, and if of arnbcT colour the contents making suitalfie prints foi* display in window 

are not likely to be mistaken for medicine. Many and shop. Tlie public will always stop and 

photographic solutions arti })oisonous, but it is look at a picture, and tliey are much more 

well to avoid giving the impression to custouKTs. interested if it is of a familiar scene, or of 

A stock of printe<l labels should be bought, a eurioiis out-of-the-way subject.' A label, 

upon which arc given the directions and the “ Taken with our two-guinea eamera,” should 

name of the dealer. These cost about .“is. for Ije affix(‘d to suitable' speeimens. An additional 

250, and arc cheaper still in lots of 1,000. attraction is to be found in having an enlarge* 

It is fashionable to liave developer in the ineiit of unusual size in the shop. Such a 

form of tablet-s, and they art^ a great, eon- sj)eeim(Mi could he design(*d to sIioav the degree 

venience when travelling. Most of the whole- of enlargement that photographs taken with 

sale houses supply these, and will j)uithe dealer's a eculain lens will bear, or it may b*e a six'cimen 

name on the packet when a fair <pin.ntity is of the work that can lu* done from customers’ own 

bought. Branded kinds an^ made by Powell, m‘gatives. In dressing the window' care must 

called “ DovclojK)ids,” and Bm roughs Welleoine l.e taken to use only dummy ])ackets of plates 

& Co. call tlu^irs “ TaV)l()ids.” To use these tabhds, anrl ]'apcr, whii-h can he obtained from the manu- 

tbey arc crushed to ]X)W'd(T in a little water, and fa'dun'r. Tlie window' must he shaded from the 

the necessary (juaniity of water added. sun, a,s the eolourt'd leather of eamera bellows 

Side Lines. It is bt'eoming increasingly bleaches if exposed to bright light for long, 

popular for amateurs to hand ovaa' tln ir <‘xposed \ st<‘reos<*ope on the count(‘r. with a plentiful 
plates, or films, to the photographi(^ deaU'r for supply of sterc^ographs, is good for amusing 

development and suhs<'queiit })rinting. Some c ustomers who are ke})t waiting, and a selection 

amatetirs do their own dcvclotmu'nt, and hand of the newest books and journals on photography 

the negatives over for printing. The profits arc* should be placed wnthin leaeh of the amateurs 

from 20 to 25 per cent on fhis class of work, who freqiumt the shop. Several publications 

Repairs to cameras and afjparatus should contain lists of photographic dealers and dark- 

be undertaken, and arrangcunents made with a rooms, and, as names an' inscited free of charge, 

manufacturer for promptness in carrying out then? is no reason why the dealer should be baek- 

this work. Often a customer needs some adap- ward in sup])lying the information. ‘‘ Photn- 

^tion. It is quite usual to hav<? to fit film- gram'' supplies an outside sign for dealers’ use, 

holders to cameras originally made only for wliieh is usc^ful in places where tourists are found, 

plates. If there be a local photographic society, the 

The hire of cameras is another branch of tlie secretary should be asked for a list of members, 

dealer’s business. A few good cameras accu- and the d<*alt?r should b.c unceasing in sending 

nlulate through being sho})-soiled, or j)ossibly cacli member price lists and catalogues of 

by exchange with a customer requiring a iiew^ novelties. Very nicely produced catalogues, 

instrument. The cameras should be in pe rfect wfiiich the dealer can adapt for his own use, are 

order, and if the customer is unknown, a deposit supplied by tlu' wholesale houses, and bills and 

up to the value of the apparatus should be in- folders are sold by those who specialise in 

sisted upon. The <*harge for n]>paratus is 5 j)er photographie printing. 

cent, of the value of the eament per week, with Profits. 'J’he profits are good, but this 
a minimum of 5s. The charge for th<* hire of a should be (jualified by the statement that much^ 

camera for a single day should dejx'nd on the soih'd stock is likely to accumulate if business is 

class of apparatus ; but a minimum should jihvays not brisk. The sale of such stock is, petforce? 

k© fixed, as the convenience of hiring is one for done at reduced rates, and, consequently, & 

wj^ich a customer should expef’t to j)ay. profitless in some senses. The question 'of 

Lantern slides are let out on hirt* at many l)randtxl goods is one which troubles the photo- 

largc photographic dealers, the charge for the graphic dealer. It is necessary in the case of 

hire of a set of slides being from Is. to 2s. per plates and papers ; but the extension of branded 

jni^t, the customer jyiying carriage. gomls to the details of the business should be 

lecture postcards are sold at present by many di.scouraged as much as possible, as- branded 

shopkeepers besides the photographers ; but goods may be cut in price, and injure the'profits 

a photographic dealer specialising in high-class considerably. Price protection is in vogue in 

local views can Ve sure of the best class of many photographic articles, and the profits are 

trade. thus maintained. On apparatus and accessaries 

Picture ffaiuing is suitable for this business, as 33 J per cent, profit is allowed, varying wiUi the 
photc^fijdiie enlargements are generally incom- kind of goods, but some proprietary articles 
plete^wit^oitf % frame [see Picture Framers]. allow a profit of only 10 to 15 per <^nt. 

Continued 
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By JOSEPH W. HORNER 

Cylinders. One of the principal detail cylinder, and P stoaiu pn‘SHuro in pounds per 

drawirujs of an engine is iliat which represents square inch. It would not do to sim})ly calcu- 

the cylinder or cylinders. Fig. 152 shows a late the thiekiu^ss necessary to withstand the 

drawing of the high-pressure cylinder of a com- bursting elTort of the steam iwessure ; there 

pound engine ; the bore is 16 in. and t lie stroke must be sullicient metal to ensure rigidity and 

of the piston is 36 in. The liner. A, is east of to stand rehoring aftiT Avear has taken place, 

harder metal than the (cylinder body, and is The eylincha’ and covers, and D, are 
forced into placre by hydraulic; pressure; the slightly thiekcT tiuin the cylinder walls; the 

spa(;(;, B, betweem the liner and the body is size; and pitch of the studs or* bolts which secure 

frequently used as a steam jacket— that is, live the cover alTect its thickness to some extent, 

steam is admitted to the space in order to keep A good rule is to make* the cover and the flange 

the temperature of the liner as uniform a.s of the* cylindcT I J tim<‘S as thick as the cylinder 

possible. Small engines are not usually so made, itself, the n the studs fuay be pitched 4.i diameters 




apart for steam prc'ssure up to 100 11), 
pc'P scjuarc; inch, and 31 diameters apart 
up In U)6 Ih. 

Tiic; diamctc'r of the cover-studs is 
detc‘rmin(‘d by calculating the load upon 
the cylinder covea*, and apportioning 
sunicieiit arcai in the studs to meet the 
load ; a. safe; strc'sS is 3,01)0 Ih. per 
square; inch of stud area, (■arc must 
he used in tfiking the* area at the bottom 
of the; thrc‘ad [see 7’able on page .‘1(K)5]. 
' Studs smaller t han J in. diameter arc not 
to he; rec ommend(‘d for covers, as they are 
liable' to damage in tightening up with an 
ordinary spanner. The c'overs of small 
eylinders are made; with a single sheet 


152 . E^^UINE CYLINDER 

but the cylinder body is simply bored out for the 
passage of the piston. The thickness of cylinder 
yalls and liners is largely determined by practice ; 
it is seldom less than f in. for cylinders up to 
10 in. bore ; above 10 in. the follow ing formula 
may be used : 

T = ^ 

3,(j00' 

T =r thickness required, T) diameter of 


of metal ; for medium cylinders this sheet is 
strcngtlic;ned wuth ribs, while for large cylinders 
the covers are made hollow with internal ribs. 

The front cover, C, is east w'ith the cylinder, 
and ha.s a stufling-hox, or gland, fitted for the 
piston-rod to work through. 

The Valve-chest. The valve -chest forms 
part of the cylinder casting, is of sufficient 
size to accommodate the valves, and is provided 
with a cover, F, and stuffing-boxes, G and II ; 
the box G is for the main- valve spindle, and the 
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box H for tbc expansion- 
valve spindle. Steam -ports, 
U and K, are arranged from 
each end of the cylinder 
to the vaive-chest ; the 
ports L and M are far the 
exhaust steam. 1'he area 
of the steam-ports should 
bo such tliat the steam 
does not flow at a greater 
velocity than (hOOO ft. ]aT 
minute, while the 
area of the exhaust 
port should allow a 
velocity of 4,800 ft. 
per minute ; the eal- 
culation is then : 

Steam-port area 
— area of piston 
X piston speed , 

6,0(K) ’ 

exhaust port area 
= area of piston 
X piston speed 

The length of the port 
—that is, the dim(‘iis;on 
measured at right angles 
to the length of the 
cylinder — is usually 
throe - quarters of the 
cylinder diametf'r, and 
this being settled, the 
width of the port is easily 
calculated from the area. 
The wider the port the 
greater the travel of the 
valve, and it is some- 
times necessary to make 
the port as long as the 
cylinder diameter in 
or^r to restrict the 
travel of the valve. 

Steam is admitted to 
the valve-chest by the 
opening N, and exhaust 
steam leaves by the 
opening 0, both of these 
apertures having facings 
to which pipe - flanges 
connect. 

The front end of the 
cylinder is su]:)ported by 
the end of the main 
fr^rne casting ; a foot 
casting, P, takes the 
weight of the cy- 
lincfor to founda- 
tioh. Bosses arc 
cast on for at- 
l)aohing a drain - 
the end 
of cylinder, a 
dnMnrcock for the 
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157. DIKFATION OF LO\I) ON CROSftKKAD 




'N 

r| 


- 




3BE3ft|ii 






158. 


i 

<'ONNECTlN<J ROD 
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The whole cylinder is 
laj^ed and finished off 
neatly with sheet steel, a 
dished easting being fitted 
over the back cover. 

Clearance^ Tholength 
of a cylinder is always 
slightly greater than the 
stroke plus tlio thicknei^ 
of the piston — that 
there; is a small sp^e 
allowed at each end 
of tlu; stroke. This 
space is termed clear- 
ancp, and is neces- 
sary in order to 
j)revent the piston 
coming into contact 
with the cylinder 
covers ; it should 
he kept as small as 
])()ssible, and may 
range fiom ih. 
in small engines to 
I in. in large ones, 
This s[)ac<; must be taken 
into aeeount when cal- 
culating the amount of 
St cam used in an engine ; 
the same remark applies 
to the oapac;ity of the 
steam - as these 

have also to be filled and 
(‘inptied at each stroke. 
The total clearance space 
in an ordinary engine is 
usually from 3 per cent, 
to 0 per cent, of the 
(Mutual volume swept by 
the piston in its stroke. 

Piston. A piston 
is not quite such a 
simple article as would 
appear at first sight, and, 
as a matter of fact, there 
arc scores of different 
types in existence. The 
simplest form is shown 
in 153, and consists of 
a cast-iron body having 
tlirce rings let into re- 
cesses ; these rings are 
made slightly larger than 
the piston tody, and are 
then cut through dia- 
gonally in one place ; 
they arc sprung into 
position on the 
piston and 
squeezed iAtd the 
cylinder. The 
effort of the com- 
pressed rings is 
to expfi'n<i conr 
stantly, and the. 
result^, pressure 

on th e walte : 0^ 

thp cylinder ji^kes 
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the piston steam-tight. These are known as frame 135, page 4‘203. Th^ end of the piston-rod 

Ramshottom rings, and are made of steel, is swelled up to receive a half brass, and to 

but cast iron wears better. When made of the accommodate the cap-bolts of the other half 

latter metal they should not be less than in. brass; provision is also made for bolting on the 

wide. Another form is shown in 154, which cast-iron slipper which runs between the guide- 

presents a larger wearing surface than 153. bars. The cap and rod arc of mild steel, and the 

There are two rings, both of which are cut slip])er is easily renewed when worn. Fig. 156 

through diagonally ; a large spiral spring forces illust rales a heavier type of erosshead made with 

them outward to make tliein steam-tight against . diuible slippers, to bear on double guide-bars ; 
the cylinder. Such rings cannot be sprung into reversing cngin(*s should have double guides, 
^lace, so the piston is made in two parts. The Looking at the diagram [ 157], and considering the 

body. A, is a hollowed casting, as shown in 154, engine to be running in the direction of the 

and a loose ring, B, termed a ring, is secured arrow .\, it is evident that both the piston-rod 

to the piston body and serves to keep the rings and coniiecting rod arc in a state of compression 

in place. The depth of a piston may be from during the outward stroke ; there is consequently 

a quart/cr to half of the diameter of the piston. a downward force acting on the erosshead, w'hich 





163. MAIN UEARINCJ 

The diameter of llie piston-rod may be calcu- 
lated by the use of the formula: 

d - 013 ^'pLP, 
where d diameter of rod, 

D --- diameter of cylinder, 

L ~ length of rod in inches, 

P — steam pressure in pounds per sq. in. 

Tlie attachment of the piston to the rod is usually 
made with a taper end^nd nut, as shown in 153, 
but the taper is not absolutely necessary, for a 
parallel neck could bo used and a shoulder or 
pollary provided at the front end. A good taper 
is H in. of diameter to 12 in. of length. 

,Ci»Q8ahead.s« Orossheads are made in 
gr6at^ variety ; 165 shows a single slipper cross- 
teoji bo applied to the engine 


is Mipjioi'tcd by the guide-bar. 

Now consider the return stroke, 
I !}s sliown in riot, ted lines. Here 

|>iston-ro(I and connecting 

rod are, in a state of tension, 

and conseqii(‘ntIy there is again 
a downward force on the cross- 
head. In fact, so long as an 
— K ^ engine runs in one direction, 

tlie pressure bn the giikle-bar 
is always in the same sense. 
If the engiiU' be reversed, then the direction 
of the force on the erosshead is i-evorred, 
and means must be provided tCK support it. 
Tlie example gi;<'n [156] is in general the 
sanu* as 155, but the slippers are larger, and 
are secured to the forging by studs and square 
keys as shown. 

Adjustment for wear is made by means of 
wedges let through the key.s ; these wedges 
are moved by the nuts on their screwed ends ; 
the main bolts have look nuts similar to those in 
37 on page 3007. ( -I’OvSsheads are also made to 
work in circular boral guides, the slippers^boing 
turned to suit. 

Connecting Rods, Fig. 158 shows a con- 
necting rod of marine type suitable for worjt' 
ing with the erosshead illustrated in 156. The end 

4425 



DRAWINQ 



164. KN(JINK FLYWIfEKL 


and l)Ottom on one side so that the 
brassei may be put in place sideways. 
The example 160 is used for the cross- 
head end of the rod, in which case it 
enters a socket in the crosshead ; it is 
adjustable by means of a wedge-block 
and mils, as shown. The crankshaft 
t*nd» of a connecting rod is termed 
the large, end, and Die crosshead end is 
termini the end. 

Crankshafts. The Board of Trade 
rules for marine crankshafts are as 
follows : 

S - diameter of shaft in inches. 

P - absolute boiler pressure. 

P length of crank in inches. 

i) ^ diamott'r of low-pressure cylin- 
der. 

d diameter of high-pressure cy- 
linder. 

/ = a factor de[)ending upon angle 
of eifink. 


is forked to embi-ace the crosshead, and tin* pin 
is kept from turning hy means of a small stop-pin, 
as shoum ; the rod 
is circular, and is 
forged with a head- 
piece to take tho 
gunmetal wc^aring- 
blocks. These 
blocks are divided 
at the centre, and 
are h('ld together 
. with two bolts 
passing through 
them. An outer 
steel cap takes 
the bending niove- 
mrnt due to thc^ 

])ull on the rod. 

Idle nuts on the 
bolts are similar 
to 37, page 3007, 

but the steel cap receives the locking screw 
in place of a separate collar ; in small engine work 
it is usual to use ordinary douhU^ nuts. Ponnect- 
ing rods, like piston -rotls, are subjected to alter- 
nate tensile and compressive loads. As they an* 
weakest in compression, th(*y are designed as 
struts or columns, but allow aiiec* must be made ^ ||||1 
for the inertia of the rod itself, and this factor- - 
especially in high-speed (mgines - makes the cal- 
culation quite a eomplicai<‘d one. The follow- 
ing' empirical rule due to Seaton agrees closely 
with modern practice ; 

Diameter of connecting rod in middh‘ 


For cotnpoimd condensing 
<“rauks not (►vcrliiing. 


engines with 







p X ly^ 






165. PI MP FLYWHEEL 


Tht^ valM'S for / 
may b(^ taken from 
- th(^ tabic on the 

next pago. 

0 Ordinary crank* 
-* shafts with over- 
hung cranks may 
be ealculaU^d for 
combined bending 
and twisting in a 
similar manner to 
the example given 
in 49 on page 3135. 
Hollow shafts aro 
mad(^ in order to 
the least clT(iCtivc 






166. ECCENTRIC 

save w(‘ighl of matia'ial 
portion of a shaft is the central i)art, and by 



167. 


V.\LVK ADMITTINC 
.STEAM 


168. 


VALVE FULL OPEN 
FOR STEAM 


where L — length of connecting rod in inches 
and K ~ *03 X load on piston in pounds. 
The length of a connecting rod is usually two and 
a ha^ to three times tho stroke of the piston. 
Figs. iS9 and 160 show two other tyi)es of 
ebnnoet'tfg-rod ends, both of which have solid 
and^cijustable brasses. The former is 
adjuc»^J>ldCby cbttar, and has a Babbitt lining ; 
^ V. : # brasses are left off on the top 





169. 


VALVE CI.OSED FOR 
STEAM 


170.. VALVE CLOSED FOR 
EXHAUST 



removing it the weight of the shafjb is dimin- 
ished in a greater proportion than the strength. 
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and pin may be separate pieces; in which case 
the cranks are swelled out to fit over the 
shaft and over the pin; the thickness of 
metal allowed in the swolU'd parts should not 
be less than 4 of the shaft diameter. 

(/ast-iron crank discs are made as 162, the 
crank-pin is litt(?d in tightly, and the end 
The modulus of a hollow circular section is riveted over ; the metal is thickened up at 

found by subtracting* the moment of inertia the side opposite the pin for thci purpose' of 

of the inner diameter from the moment of inertia balancing the coniiccling-rod lu’ad. 
of the outer diameter and dividing hy the radius Main Bearings. An (‘xample of an en- 




gine main bearing is given in 163. The brass 
is in four j'arts so as to ])ermit adjusim nt 
all round the sliafl. The top and bottom 
)>arts arc* adjusted in the usual way, hut the 
sidr‘ ])orlio]is are set up by means of a ta[)er 
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of outer diameter. A table of moments of 
inertia is given on page 3134. 

Cranks may be forged with the crankshaft, or 
th^ may be separate pieces keyed on the shaft. 

A ibrgea crank is shown in 161 : it is generally 
machined all over, and the end.s turnm in the 
lathe about the centre, A. The diameter of the 
B, usually the same diameter as the 
waft ; the width, C, is one and quarter times 
the shaft ^meter, and the thickness, D, is tbree- 
the ti diameter. The cranks 


Bm;E n’MTs 

block and screws, as showm ; the drawing 
explains itself. 

Flywheels, The theory of flywheels is dis- 
cussed on page *2018 in Mechanical EnginetTing. 
Fig. 164 shows. an ordinary flywheel ; the rim is 
solid and is arranged witli pockets round the 
periplicry ; these pockets arc used for starting the 
wheel from rest when the engine isonihadpointa. 
The appliance which effects the starting is termed 
a barrityj gear, and may range from a simple 
lever t o a se paratc small engine. The arms of the 
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wheel arc oval, and they taper from the boss to 
the rim. The boss has wrought -iron rings 
shrunk on to give it increased strength. 

A smaller flywheel is shown in 165 ; t)i<‘ arms are 
rectangular in section, and cranks arc cast with 
the boss ; suc}\ a whcc^l would ht^ used on a 
small pumi)ing engine. Tin*, inside of tlie rim 
opposite the crank-pin is thickened up to balance 
the pump-rod head. 

Eccentrics. FiCe(‘nt rics are used to giv<* recip- 
rocating motion to the valve-rods on an engine; 
a common (‘xa-rnph^ is shown in 166. 'J’he inner 
part, or sheave. A, is keyed to the stiait : the 
C(*ntn? of the sheave (h^'s not eoineido with the 
centre of the shaft; the distanci^ a]»a.rt, B, of the 
centres n'presents half a stroke of tin* strap C, 
and the eccentric rod is holted npio the end, 1>. 
Both strap and sluuive ai*(* in lialves for eon- 
venience of renewal, hnl the shcavi^ is not alwa\s 
in halves ; the stra})s imist be madt^ so on 
account of getting over the regisBr, Avhieh 
keeps it sideways. 

Valves. A simple T) valve is shown in 
various positions <d stioke in 167 to 170; the 
stroke of the valve is diie to Uk'; eec'entric. In 
167 the valve is just open to steam, the piston 
is at the beginning of its stroke, and th(‘ connect - 
ing rod and crank an* in a horizontal line — that 
is, on dead e('ntn‘S. I’he ixhanst ]u)rt is nearly 
full open. In 168 the valve is full open to both 
exhaust and steam, tin* (»iston is travelling 
along the cylinder, and the crank is at. 45 deg. 

In 169 the valve is r<‘v<‘rs('d hy the ee<‘erUrie, 
and has closed the steam-port, the ])jston is 
moving forward nnd«‘r tin* infliu'iK'e of the 
expanding steam, and the ('xhaust is partially 
closed ; the crank is well over tIO deg. In 170 
the exhaust is closed, and t!ie valv(* is moving 
to open steam for i\\c icversal of the piston 
stroke. There an* nneiy types of valves in use, 
but their duties an* a.ll identical —namely, 
to regulate the flow of steam and exhaust to 
and from the cylinder economically. 

Pumps. An air-pnmj) tog<*tlier A\ith two 
bilge-pumps are. shown in 171. Tin* air-])nmp 
is of brass, though not nef‘es.sarily so, and the 
thickness of its w.alls i.s kept down to a minimum, 
as the metal is expensive. The piston is lernn‘d 
a hucJcH, and is fitted with non return valves for 
lifting water ; the top and bottom of tin* pump 
are fitted with se])aiate ])lates cany ing similar 
valves. The hilge-jmmps an* of In avier metal, 
as tliey have to pump against a liead ; they are 
used for pumping the bilgo-wat<*r from sti'amships. 
UlThe plunger displaces a. volume of water e(|ual 
to its bulk at cjieh stroke. Both bilge-pumps 
and the air-pump are driA^en from a single 
orosshead, operated by tin* air-pump levers. Tiie 
bilge-pump valves arc simple in eonstnietion, and 
are fitted in the piping oonneeted to Iho pumps. 

In an engine fitted with a jet condenser, 
the air-pump has to removt^ the condensed steam, 
the water used for condensing the steam, and the 
air which enters with the water. In a surface 
condensing engine the air-pump removes the 
condensed steam and any air which mo.y enter 


the engine ; the condensing water in such 
eases is dealt with by separate pumps, termed 
circulating pumps. 

Size of Air»pump« The size of the air- 
pump for a condensing engine may be deter- 
mined by the folloAving rule: 


Volume of air-pump - 


Indicated H.P. 
revs. ])or min. 


X C 


whercC‘ -7<K) for single-acting and jet con- 
denser, 

C— .'KM) for single-acting and surface 
e()ndi*nser, 

C — 470 for doubl(*-acting horizontal 
pump and j(‘t eondeitser. 

Anotlu*!' rule is to make the capacity of the 
air-|)iim|> one-twelflh of tlie capacity of the low- 
pr(*.ssnre eylindi*!*. 'riH*re are so many contin- 
g(‘neies to he allowed for in the working of an 
air-pump that ]mre tlieory cannot be relied 
upon in tlie dt'sign. The* aelio!\ of the pump 
i.s not perh*et iiiasmueh as it does not remove 
at (*aeh stroke an amount of wat('r, etc., equal 
to its <‘a])aeity. Ordinary pumps are defective 
enoiiiili in tliis ri'speel, hut air-]nim])S, and 
jj.irtifularly vertieal ones, are A'cry inefFieiont. 
'I'he spiH'd of the pump alfeets its eflicieney to a 
great e.xtent ; th(‘ l)est re.snlls are obtained at 
a hueket-.spe(>dTiot exceeding 2<H) ft. per minute; 
m my exanqih's an*, however, to be found 
running at as liigh a speed as 451) ft. per minute 
at a lower ef!iei(‘ney. 

'rin* limit of speed is lliat at whi(‘h the water 
can follow the hu(*k(*t and so provide a full 
barrel for the next stroke', and i his in turn depends 
upon the vacuum maintained. Tlie pressuro of 
the atmosphc'n* is 14*7 lb. jH'r s((iiare inch, and 
a good va« iium is 2 11). j)er squan* inch ; it is 
not possibh* to maintain a. jan’h'ct vacuum in 
practice, '.rhe tlu'on*! ical velocity of water 
under a ])ressun* of 2 lb. per sijnare inch is 
1,025 ft. per minute, but it Avould not do to 
speed tin* pump l)U(;ket accordingly. Allowance 
must 1 h^ made for friction, for the inertia of the 
wat(*r, and for tlie iiresenee of air and gases in 
the uator ; this can only be determined by prac- 
tice*, and the s]x'ed range of 2(K) ft. to 450 ft. per 
minute* as given above is deduced therefrom. 

Fouls, It will be noticed upon examination 
e)f the .seetie>nal e*le*vatie>n of 171 that one bucket, 
valve is shown dotted at the upper end of the 
stre)ke, while* the biuke't itself is shown at the 
lower end of the stre)ke ; there is an object 
in doing this, and one which must he ever present 
Avith the designer of moving machinery. 

iyher(*v(*r one part of a machine moves rela- 
tiA’cly to another part it must be draAvn in its 
exin'me, and sometimes intermediate, positions 
in order to avoid fouls. All the various move- 
ments must be car<‘fully plotted on paper 
beforehand in such a way as to ensure the 
complete? and smooth working of the wholQ 
machine. It sometimes happens during manrt* 
factiire that through an oversight in the drawing 
office a maehin^ cannot complete a cycle ot 
movements without a foul of some nature. 


Drawing for Enoinebbs concluded ; followed by Drawing fob Siiebt-Mbtal Workers 
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•XO bo tho editor of n groat newspaper is an can find in the sijnplc, human story of the 

^ ^aohievemont of whi(*h any man may well ])o world. 

proud. To help to shap(‘ tlio opinion i)f a nation It Huds its interest in no narrower field; 

or to ent/crtain it in its leisure hours is a funetioii it dra^\s its dram.i from no narrower stage than 

which, if it is honourably fultillod, rightly the woild in which all the men and women are 

brings a man esteem and fame. Tlune is not aetors. It tells us, wtvk by week, tlie wonder- 

a journalist with the essemee of journalism in ful story of tlu' world w(‘ live in— sueK a story 

his soul who would not rather he an editor as l)(‘wilders the wrib'i* of fietion, stranger in 

in deed than a prince in name, its trutli than dreams, more startling in its 

The Ideal Editor. Tt is a eompolhng reality than all imaginings, more lieautiful in 

theme, the business of the man whose piai its unfolding than all the poet's thought. It 

Napoleon feared mon' tlyin 3d,0()d l>a\^oiiets. tells the stoiy of men and women, the story of 

Nothing could be niiieb mon' interesting, if a man and a maid. “ It cometh unto us with 

we hatl spai'e, than to eoihsider it in its a talc* whidi hold<*th children from play, and 

relation to life and atTairs. Nothing could be* old men trom the (‘himney corner.'’ 

more interesting, and nothing could he more The Editor’s Raw Material* So 

comprehensive. For the editor is a many- entrancing, could it be brought before us, is 

sided man, who touehc's tho woild at all the th<‘ histoiy of our own limes. There died not 

points w^e can conc(‘i\e. His duties and long ago, iiimot iced in our papers, an old w’oman 

responsihilitic's reach out through countless in a country poor-house, lilting Ihc^ veil in her last 

avenues. He ow'cs to every man m his public momemt trom llu* tragic mystery of a Royal Court, 

relations the consideration which one geiithunaii TIkmv was (‘.irrusl from a lowly house, not many 

ow'es to another ; it is one ot the first mavims yc'ars ago, the* d(‘ad body of the president of a 

of Jiis life to do nothing as a jouinalist that he great republic which luis never known the truth 

wouldnot do as a genth'inan. He has vomothing of his sti/uige end. There passed away by fire 

of the duty of tlie preaelier to lead people a year or two ago a beautiful w^mian, a sister 

towards the right and warn them from the cd two cpieens, wdio would have lx?en a queen 

wrong. He must have some (*f the* foresight herself Iiad not a king brokc'ii his word ; there 

and something of tho delicate craft of statesman- livc's still a woman whom the same king loved, 

ship. He must have the ingc'riuity of the who might have left a village inn for a German 

advocate with the impartiality of the judge, throne, but who, instc'ad, came in a boat upon 

and he must weigh great ])rol)lems in all tlic'ir a lak(‘ oru* day to see her young king drown. 

Iiearirigs as if he were a jury. He imi>t be able Almost in the shadow' of our own King’s castle 

to exorcise the grave care of a doctor who hides livc's a widow' who sat upon the throne of France, 

the truth from his patient for his patient’s Not an hour’s journc'y from her there lay, the 

good; ho must know' exactly what to say .and other day, broken in fortune and at the door of 

w'hon to say it. He must have the soul of tlu' death, a widow whose winsomeneas split 

artist for intt'rprcting and revealing the meaning parties in the House of Commons and dashed 

of things ; lie mu.st be moved b> the spirit a nation’s hope*. The greatest of all human 

rather t^han by tho letter. He must have the stories is wiitton by tho liand of Fate, 

imagination of the poet with the Acraeity of The Scope of the Paper. That, as 

the. scientist. He must have tho astuteness bar as it can be stated in a word, is the 

and caution of tho diplomatist when a crisis keynote of tin* ideal paper. It is human, 

is looming, the calmness of the philosopher It is true. It is interesting because it is life, 

and the dignity of a king when the crisis has It takes account, not of names, but of things, 

eom'e. He must be a patriot in the highest It is planned on no arbitrary lines, but is 

sense of patriotism, with a love for his owai husliionefl by affairs as they occur. It picks 

country tho m’ore profound fiecause he loves the up the threads of ronianeo wherever they may 

human race. He must have, all this is to say. lie found. It know's neither time nor place ; it 

far more than an average sliare of the qualilie.s gathers its story from the ends of the earth 

of the ideal man. and from all ages. It is universal in its scope. 

The Ideal Paper. Somewhere, far aw'ay It appeals to the man who has rea^l everything 

fr<ltei Fleet Street, is such an editor ; somewhere, and to the man who has read nothing. It is 

farther from Fleet Street still, is his ideal paper, conducted on the principle that nothing interest- 

The ideal paper is the story of men and ing is ever old, and that everything human is 

women. That, after all, is the beginning and interestirg. 

tho end of papers. It is the business of a paper It believes that men and w'omen arc interested 
to compei a great public to read it^ and the ideal in themselves and in the race. It realises that 
paper cornea witli^uch compelling force as it the most wonderful thing in the world is the 
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world itself ; that the things we know least 
about are the things of which we wish to know 
most. It finds romance in the sky and the 
Iwttom of the sea. It do(‘.s what in a paper 
lies to make men and women know themselves. 
It tells the story of all the great discoveries and 
inventions lhat are changing the fa<ie of the earth. 

We live in an age of miracles. “ I never 
handle the telephone without realising that I 
am handling a mystery,” Sir William Crookes 
has told us, and lie puts w(‘ll tlu' truth that, 
so far and so fast has the world moved, that 
the greatest m5"steri(*s in the universe are almost 
commonplace. We lay our sixpcujce on the 
post-office counter and think nothing of the 
electric wires which will eonvt\v eur messag(‘ 
from- Edinburgh to St. [ves In idre we are at 
the bottom of the stri‘et. We open our pap(*rs 
in the morning as oart;less 1 y as if it. w(‘r(‘ not a 
miracle which has brought to our bnakfast- 
table the Jiistory of the last tw(uity-foiir lioiirs 
from every part of the earth. We strike a match 
without thinking that th<‘ light that comes is 
nothing le.ss than a bit of sunlight imprisoned 
in the earth for thousands of yc'ars. VVe switch 
on the electric light without fear and trembling, 
playing like children with the appalling power 
of which seiene(‘ knows almost nothing. Wo 
pluck a rose without a thought (»f th(^ unstaui and 
silent forces which have wrought so heautiful 
a thing. 

A Human Picture of the World. 

The romance of tlio world can never be written, 
can hardly be eoneeiv<Ml, Ilut such thnwls as 
can Ix) caught the ideal pajaT tak(‘s, weaving 
them into the picture of our day. Jt has all tho 
faults of a pa})er made in ha.ste and read at 
leisure, all the evidences tliat a penny, after all, 
cannot buy everything. But it is an ontlmsiastio 
endeavour to make up the ))(‘st magazine of 
helpful and interesting jounialisiu that can bo 
secured for its price. Jt makes its appc'al 
to all — from tho smallest child who would 
hoar a stoi’}", to tho man who would know 
what new thought has Ikmui sjx»ken, what new 
height in scieiiee. has be<‘n reached, what is 
happening in any part of the woild that will 
leave its mark on history. Nor cUx'S it ignore tlui 
problems of lih*. Every issue of it diseus.ses 
some social subject of intcn\st to tho individual 
and the home. It strives to bring the Ik'sI 
thoughts to bear on the b(?st topics of tho day; 
to pick out tho truth as woll as the romance from 
the affairs of the world ; to keep itself abreast 
of all that happens that an intelligent imin or 
woman should know, to be, from beginning t^> 
end, interesting and helpf\il and true. 

Tho ideal paper is a human picture of the world, 
boating with the lives and the hearts of men. 

It is the paper of a dream, tlu* tbeam of every 
editor who is aw’ake. Ifow near sometimes w'c got 
to it, how far from it sometimes we arc, i.s a good 
or ill-fortune depondemt on many tilings within 
and without the editor's control. It is not 
intended, m this course, necessarily brief and 
swggoafive^ and in no sense exhaustive, to go 
into ail the questions that come to the mind 
when w«^^editace, upon editors and p^vpers. 
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Tliose who have read so far will have formed 
some conception of what we hold journalism to 
be ; those who hove reached this stage in actual 
jounialism will iKHjd no advice here as to how' 
to advance st ill further. All that we need attempt 
is a brief consideration of one or two practical 
matters concerning the editor and his sta*ff. 

Good Copy and Bad. The editor must 
not succumb to tho temptation, so strong in 
these days, to think mon^ of the maehineiy of 
his f)apci- than of its readers. The story of 
how' h(‘ obtaincfl a pi(jec of news may be 
inlervsting, and in some cases it may be quite 
lcgitini}it<^ to tell it ; but the chief matter is the 
muvs itself, and not t he g(‘tting of it. It is, of 
cour.so. iinf)ortjint sometimes to know the source 
from which tkuvs com(‘s, hut the talk about these 
things has conu' to Vic more of a desire to advertise 
th(‘ ])aper'.s‘ ma,(‘hiucry than to satisfy the public 
as to the authority of the news, and in so far as 
this is its object, all display is to be condemned. 
\Va.st(‘ of space is oik' of th(» unpardonable sins. 
One of the most nMuarkahlc popular delusions 
is that cdiloi s are gasping for something to put in 
their papers. M’Ik* dinieiilty at the la.st moment 
is always, “ \Vhat can we halve out ? ” 

That (picstioti must he (ha-idcal by the editor, 
who knows his readers, lie will probably decide 
to h‘avc out till* thing that intiTcsts tJu' least 
number, although this may not always be 
so. JT' will, at any rate, leave out the non- 
essentials first. His w’hol(^ juirpose in leaving out 
news will be to sacrilico as little of the general 
iutere.st of liis ])aper as possible. Only long 
(*x[)<*rience of editing <‘an ht^lp him liere, but lie 
should liav(‘ no difficulty in deciding what copy 
is good, and what copy is bad. An editor con- 
fcHS(‘S his own weakness when lu' publishes long 
accounts of trivial thing.s, or allow^s anybody wdio 
has nothing bettor to do to occupy his space by 
uu’iting silly IctttTS. Tlic standard of letter- 
writing in papers is mucli too low% and it i.s simply 
bad journalism w^hich onablt's a man to become 
notorious by writing letters alxiut gravestones 
win 11 he has nothing to say about them that 
matters to anybody. 

The Chief Figure in the Editor’sWorld. 

<‘ditor is safe from these temptations if ho 
r(*m(‘inl)<Ts that tho most important person in all 
the world to him is tho reader of liis paper — not 
tlie advertiser, not the proprietor, not the man 
w ith a log to roll or an axe to grind, but the man 
w'ho buys his papcT to read it. 

One of the worst enemies of journalism is the 
proprii'tor or commenual manager of a paper, 
usually calling himself tlie managing-editbr, wlio, 
knowing nothing about a paper save that it 
prints advertisements, dictates to the editor 
how he shall edit. Tlie last person in sucli a man's 
mind is the read(*r of the paper. One of the beat 
of these managing editors tliat w'e liavc laiown 
once i-efus(*d to order the report of a speech 
Mr. John Morley, ow ing to a dispute between his 
paper and a cert ain press agency. It was nothing 
to him that he was withholding from his readers 
something it was his duty to give them, some- 
thing the great majority of them expected to 
when they opened the jiapei^ it was everytlUng 
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to him that he Bhould spite the face of the press 
agency— even by cutting oflF his own nose. 

The Morality of Editing. SomelKxiy 
will write a book some day, perhaps, on tho 
morality of editing, and it will contain many 
examples of this kind. It will also publish a 
copy of an annonncemont in a provincial inorn- 
ing paper that “ in attending m(‘etings, etc., 
preference will be given to-tliose fixtures adver- 
tised in our business coluinns.*’ It will print 
such letters as that written by tb(‘ inanag<‘r 
of a well-known evening paptT in r<‘ply to a 
publisluT who had sent, him hooks for years, 
and had had no reviews. The publisher wrote to 
ask if the paper wislu'd him to eontinue s<‘nding 
the hooks, and th(‘ manag(M‘ r(‘})lied that his news- 
paper believed in the old-fashioiu'd princ ipk* 
of (fuid pro quo, and as the publishers did not 
advertise in it they got no revkwvs.” 1’hese are 
the things whieh distress the journalist, who 
conceives it his duty to lx* a faithful reeorder 
of news, and to lox'p his n^uleis w<‘ll iiifornu“d 
about literature ; hut they are done, let us 
r<unemh(‘r, not by journalists, hut by men to 
w^lioin a new'spapei' is a thing for advt*rt,ising })ills. 

The good editor knows <‘V(‘iy man on his stall. 
He knows-wluTc to turn when, lat<‘ at night, ho 
wants a leading artiok* quickly, a sptx ial intro- 
duction to some im])ortant event, or a sketch of 
somebody's cjircer. Ife knows the man on whom 
he can rely for initiative, for descriptive povviT, 
for getting hohl of people, for evolving theories, 
and following them up. And if the good (*ditor 
knows his man, the good jounuilist. knows his 
editor. He know s his editor's })()int of view', under- 
stands his purpose, and responds to it . 

The Men an Editor Likes. The news 
editor of a newsjiaper with a reputation for 
enterprise throughout the world has written for 
the SELF-Emx’ATOK his conception of the kind of 
meui an editor likes to have about him. He says : 

“The sub-editor needs a good education, and 
especially a sound know leclgc of spelling ; a- 
catholic and quick judgment as regards tho 
value of news, and a clear e(meeptioii as to the 
most interesting form in which the news is to 
Ixis printed in his pajier. Ho should Ik^ well 
informed generally— an ordinary sc*hool or 
college odueation is ad<‘quato, coupled witli a 
close study of news]iapers, whereby he assimilates 
events of the day He should have a keen 
recollection of wcurrences in tho j)ast, immediate 
and more remote, an unfailing memory for 
nqunes, a sound judgment as to ‘ po.«<sihiUties ’ 
reports which reach him. Shorthand is 
useful, but not vital 

*1^16 older sub-editing is, for the most part, 
the abbreviation, the punctuation, and the check- 
ing of reports sent to the office, either telegraphed 
or wiitten ; tho newer siib-cditing — for instance, 
of the ultra-modern papers — requires extensive 
^writing and constructive reproduction. All 
this can be acquired by practice. Patience, 
however, is ncx^essary, method essential, and 
discretion vital. Only by the possession of 
^lese qualities by its sub-editorial staff can a 
paper attain a high standard. 


“Wliile a sub-editor should have a gcnernl 
knowledge of now'spaper work and an all-round 
education, he should at least know one modem 
language, preferably French, and should 
specialise on one subject — for instance, medicine. 
Finally, he should never bo above verifying a 
reference or ehec’king a quotation. And in his 
s])arc time, if he has any, let him make himself 
familiar with events outsider his office. Tho best 
sub-editor is always a ‘ irian of tho w'orld.’ He 
knows tho ])iihlie pulse and the public taste, and 
can better estimate thereby the specitic value 
to Ix' attached to specitic news. 

“No one. unless posses.sed of strong physitjue 
should heeomo a subeditor. The work is 
sedentary, am I the strain ()n the nervous sj’stem 
sev('re. There are always openings for good 
men. But it is essentially rouline new’spaper 
work, which only needs ordinary intelligence, 
rigidly trained; and few p<‘rsons of special 
g(‘nius (‘vra’ devote tliemselves to it for long, 
for it oilers no opportunities for ambition, and 
(‘X(‘rei.s(‘s a numbing irdluenee on its votaries.” 

Office Journalism. VVe can now leave 
olliee journalism. We have e.msUlered all tiX) 
briefly the work of a nevvspa])er journalist, 
frojii tli(‘ moment In* makes up his mind to 
lx*e<>me a journalist to the time he becomes an 
editor ; and we have now to consider that wider 
field in whi<*h journalism ceases to be a profession 
and is open to all the world. It is not necessary 
to discuss the thousand and one duties of an 
editor, whieh the journalist must learn for him- 
self. We hav(‘ said nothing of the salaries paid 
in a newspape*!’ office, because; it is impoHsihie to 
giv(; any figures whieli would not be misleading 
in some eases. The apprentice who enters the 
reporters' room may begin with a few' sliillings a 
week, and l ise until at tlie end of his apprentice- 
shij) Ih* r(‘e(‘ives, p(*rhaps. His. or £l per W(^k. 
In an ordinary town ho may then receive a salary 
of ii'l or ,13 a week as either reporter or sub- 
editor ; or in a large town, such as Manc’hostcr or 
Birmingham, a salary of to or £fi a week. The 
custom is growing of paying reporters according 
to the w'oik they do inst(‘ad of a fixed salaiy, 
and this custom, often adopted in London, is 
preh'rrt'd by M)mo reporters. In this way a 
reporter may earn as much as £10 or £15 in a 
week if he is fortunate. In any (;aso, if ho is 
a good, ri*liahl(; man Ik* can always he sure of 
«a living iiieoine in London. Necessary expenses 
are always allowt^d. A sub-editor's salaiy is, of 
eourse, fixed, and may he anything in London 
from £4 to £10 a week. 

Whether as n'porter, sub-editor, leader writer, 
musical or dramatic critic, special correspondent, 
or in any other capacity, the journalist will find 
opportunities for distinction inside the news- 
paper office. Office journalism has its drawba(^ks. 
It involves long hours, and leaves a man little 
freedom of movement. But it has abundant 
compensations, and he may look forward, if he 
is strong and willing and enthusiastic, with the 
certainty that he will have plenty of opportunity 
of putting into his work the best that is in him. 

Continued 
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The Machines and Processes in Factory Practice. Click- 

BOO'IS AND iItTOKS 

vnnti))\ie({ from 

jmifp i-JU 

ing, Machining*, Skiving*, Buttonholing and Finishing 


By W. S. MURPHY 


Cutting Tops. IMiiohiiKM’v not much 
used in the cul ting-rooms of factoru's prodiuotig 
tirst-eJass bools. TIk^ mattci- has oh(‘ii h(‘cii 
debated on this side of the .Atlantic, because on 
the other side c\itting machines are l.‘irg(‘!y used. 
Amorican mctJiods, how(‘vcr, diifer larg(‘lv from 
our.s. For our own trade tlie subject may be 
considered in this way. LeatluM* is not like a 
web of (doth, tlu' uniform quality of whi(di (‘an 
be depended on. A w(d> of cloth is Ihe safiie 
breadth and thickness tliroughoiit, and one web 
is exactly like another. On the other hand, no 
Ovo hid(\s of leather an* similar in (‘very respect, 
and qualities vary indetinitidy, ev(‘ii in the 
same (dass of stiilT. In cutting up knit her, tlu^ 
selective eye cannot, he disp(‘nse(i Avitli. 

Cutting by Machinery. If a man Is 
prepared to risk deh'cts and incur a large [M‘r- 
eentage of waste, h(‘ may go iu for cutting hy 
machinery. Under special eircumst{in<*<‘s, p(*r- 
haps, the loss in waste is balanced by tlu^ sav ing 
in wages, for machines in this department do 
effect enormous savings in labour. ^V()rking with 
cheap leather, for a coarse trade, the manufac- 
turer ma}’ timl (Uitting by machinery a ])aying 
business ; but with k*ath(‘r costing about ‘Is. per 
lb. all over, and buyers scanning every fibre for 
damage, liand-cutting is tlii^ safest a.ii(i the best. 

The Clicker. 'Phe c/fr/icr, as wc name the 
top-cut, t(W, has a berudi .space all to himself, and 
a special class of boot, to cut. In .a factory pro- 
ducing for an all-round trade, <‘lickors are ra.ngcd 
in elasse.s or tasdion^^, om^ sect ion cutting for tlu.^ 
“nursery” department, another for the girls’, 
another for tin* women's, for the b(»ys', for the 
men’s, and for the fam^y de}> art nieiits. Some large* 
factories have over a hundred (dickers working, 
dividcxl into sections varying in number from 
.seven to 20, according to tiu* (*lass of tradt* or 
system of managenu'nt. W'hen it is r(‘m(*mbered 
that the tops of a pair of half-g(doshed Balmoral 
boots contain .‘16 piec(‘s, including linings, the 
possibilitu's of division and subdiviskm are 
obvious. 

Clicking a Skilled Craft. Ulieking iti 
\the fact/ory differs little from top-cutting for 
the hand-mado boot.. Tlu^ elicbn* is a handi- 
craftsman who is ro(pnr(*d to show specu’al skill 
within very narrow limits. He should be abki 
to leli at a glance the different elasses, kinds, and 
patterns of leather. Hi.s duty is to d(deet d(‘f(rets 
in fibro or pattern, and plan to cut out of tlu^ 
hide in the most economical manner possible. 
The clicker who wasters k* ither is certain to be 
among the unfimploy<‘d more frequently than 
may bo plcfisant. ne have already shown a 
picturp of the kinds and patterns of leathers 
most for the hoot trade in tliis 


country, illustrating the distinguishing qualities 
of (^(di [.SCO Plat(‘ facing page 3217]. 

The Clicker at Work. Now, let us get to 
Avork. Knives [29, page 3S75] are the clickers’ 
to(ds, and he must keep them iu good condition. 
TJ»(‘ slightest roughness on th(^ blade may mean a 
ra.gg(‘d (‘dg(' on the leather just at that point 
where it has been cut ncjit . A properly organised 
factory gives out Avork cards, with l.lm details 
of the part.i(mlar job sjxm ified. Suppos(» that our 
Avork card contains the; (jrdcr for a dozen of 
half -golosh (‘cl Balmoral boots of first-class 
(pialit y. Tlu* (]uart(as arc to be the best calf-kid, 
the gelosli and vam[)S French calf, and the 
f.'udng.-; and toeeaps patent or enamel leatlier. 
Having sel(‘et(‘d th(^ pieet*s, avc next go to the 
pattern lik*, and take off th(.* set of patterns 
])roper to th(‘ si/.(‘ of bool. Before beginning to 
cut, plan out tin* stuff; a lit Ik* for(.'thought may 
sav(* the leatlu'r of a ])air of to])S. Wlien 
assured that Ike most has been made of the 
material, take the patterns and carefully cut 
ck‘anly and sAviftly. Mind the corni^rs. If the 
points hav(‘ been well cut, (^very pi(jc(j will come 
away as ( loanly as if it had been struck by a die. 
Bagged ends give yon mon^ Avork, or somebody 
els(‘ has to lose time in n'ctifying the defect. 

Linings. The linings and other aeeoRsories 
are similarly gatb(‘r(‘d. For light hoots of the 
best (piality lint.* U‘atheis are sometimes used ; 
but good drill sta vt^s the purpose quite well. 

Small Machines. We have said that 
macliimuy is not AAdiolly dt.-harred from the 
clicking-room. Tongiu's, totjcaps, and the other 
small additions are generally cut by machines 
worked by boys. Nt'at littk* things those 
maehin(*s aie. Here is one, looking very like a 
seAving machine, and it is ustxl for cutting out 
and perforating t(x*e.a.ps, emUing and scolloping 
buttou-fla[)s, and such pnrptjst^s [47j. Another 
little machine, equally interesting and efficient, is 
th(‘ tongue and backstrap cutter. The knives can 
h(^ adjusted to any angle, .and scraps of leather 
passed through come out well-shaped tongues. 
Tlic backst ra])s, of course, are of good leather ; 
but- the piec(*.s m.\v be usck*ss otherwise, and the 
machine makes them into fine straps in the 
tAvinkliiig of an (\y(*. As there is nothing to 
learn in these machines, elaborate study of them 
is needk*ss. Any lad brought in from tlie street 
can be taught to AV(U’k them in a very short time. 

W(^ gatlu r together our stuff, and bundle it 
up, ca(^h part separately, and liand along to the 
inspecting department. Thence the tops pass 
into the maehinc-rooin, and begin the journey 
tow’^ards the destined end. 

Tho conditions under which clickers , work 
are usually very good and healthy, lighjii 
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voiitilntion being provided by employers from 
j)nr()ly economic motives. The Avork ifS pleasant, 
but not very well paid 

Patterns and Measurements^ Wherever 
material is elaborately cut out, there must be 
patterns. The pattern everywhere saves time, 
Irouble, and material. Upon the patt(‘rn-mnk(‘r 
rests the efficiency of the whole boot factory, 
lie it is who gives tlio clicker the shapes to 
which he must cut all the parts of the boot-top. 

Thousands of Shapes. A shape is a 
piece of stiff paper cut to a givim form and sixe 
(sec 20. page 4015] 

For every part of 
every size andclas;; 
of bool there is a 
j)attern. In tliis 
way the j^attern- 
maker seems to 
have plenty of 
work before him ; 
but that is not 
all. Ncav sliapes 
jirc being devised 
(‘very Aveek, aiul a 
factory producing 
for a high-class if 
sliop trade has a 
thousand or tAvo 
special nu'asures 
coming in every 
Aveck. Nodi'cciif- 
sized fact(.)ry can 
get ahmg Avith less 
than ten thousand 
different patterns, 
and tJ\(‘se dn pli- 
ca t(‘d as r(‘<piir(‘<l 
by the number of 
clickers employed 
on each class of 
Avork. 

Wh e n a, n e av 
measuK' comes in 
or a ncAV styl«^ of 
boot is druAvii out, 
the pattern-malo'r 
has to caleuJate 
hoAv much of tljc 
total area oi sur- 
face reprcocntcd 
by these iiAeasiu e- 
raents noist be ap- 
portioned to eacli 
part of th(^ boot. 

Theso^ propiAi’tions 
are determined by 
the design of the 
boot. 

The Fit of 
Factory Boots. 

Measurements in 
the boot factory 
have been a source 
of great trouble, 
the variations in 
the proporilons of 47 

feet makinjj fit by 


:i common standard alnuAst a matter of impossi- 
bility. In the course of (^xporieiKic, Iigaavati*, n fair 
approximation luxs been arri\n>d at, and now the 
ready-made boot ha.s a chance of being a. good fit. 
Factory managers ass(a't that the n'ady-made 
boot fits the average foot just as avcU as the 
average hand-made boot, and does not. so often 
mislit, the margin of error in the former being 
r(‘du(M‘d to a minimum by the sei(‘ntitie grading 
of size's. 

Measurements. The t aides [see page 44.‘15 ) 
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STYI.KS OF LEATHER PERFORATIONS 
(U. U. Shoe .Machine Co.. Leicester 


have l)cen compiled 
from the ('Xp('rience 
of one of the largest, 
if not the largest, 
boot factori(.‘H on 
this side of the 
.\llantic. Based on 
a long and wide ex- 
perience, Ave think 
llu‘y are reliable 
and. in some Avays, 
uniipie. 

M ach in i n g 
the Boot - tops. 

This department of 
the boot factory 
has been taken 
possession of 
almost AAdiolly by 
tlie fair t^DX. Nor 
can tht‘ productive 
capacity of the in- 
dustry be said to 
have suffered on 
that account. It 
has l)(‘(‘n calcu- 
lated, from evH'ry- 
d a y (‘Xp('ricnce, 
that, in a avcII - 
e(pnpp(‘d factory, 
the girls employed 
in top-making turn 
out, on the aATiagc, 
forty pairs of tops 
per head every 
Aveek. Machine^ 
driv(ui at (enormous 
spci'd perform tlu' 
work. For (‘very 
little detail there is 
a machine or grouj* 
of macliitu's. 'S'ct 
skill and kccMi 
altimtion are de- 
manded from the 
Avomcn AAorkers. 

SKill Re. 
q u i r e d . The 

machines are not 
automatic. A fairly 
good id(?a of the 
ability required 
may be gathered 
from the domestk* 
sewing machine. It 
is a curious fact, 
and Avorth noting, 
4I3;1 



I.«ATHKR 

that all otir boot-top machinery has boon 
modelled on the principle of the sewing machine. 
The numerous and dainty details of boot-top 
making lend themselves to that particular 
method of treatment. At the present time the 
trade is probably unique in this respect. Instead 
of taking the tools and forming tliem into an 
automatic gi’oup scarcely recognisable, as he has 
done in other industries, the inventor simply 
took the tools of the boot-top maker and put 
them into niacliinery, so that they might bo 
mechanically driven at more tlian human speed. 

Variety of Machines. This fact has lent 
itself to another development whieli may be 
confusing to the student of tlio trade. Because 
the needle, the awl, the punch, the knif(\ and the 
hammer are the common propert y of tlie human 
race, it is open to anyone to gear th(*m on to 
driving inventions, with tli<^ result that ther<^ aro 
many different macliines for (‘very eoneeivahle 
detail of boot making, and for sonu^ parts the 
number runs into high tigiirc^s. After having 
mastered one machine in a factory, the worktT 
may find herself confronted by a form of machine 
utterly unfamiliar. TJiis cause no dismay. 
The difference is more apparent, than real, and 
in a few liours, or at most days, the new maeliine 
will have become as familiar and easily work* d 
as the old. 

Skiving. When making b(K)ls by hand, we 
saw how carefully th(' pieces to he joined w<'re 
thinned off; so as to make the ])oint of contaet as 
unobtrusive as possible. In tin? factory, skiving 
is oven more imperatively required, bccaus<‘ neat- 
ness is one of the special merits of mai’hinc pro- 
duction. The skiving blade |.s('e 31, page -101 7 J, 
which is all that we need attend to, is a ilat piece 
of sharp st/oel sot liorizontally on ji spindle work- 
ing above an automatic fcc.d. Lay in tliev.amp, 
and immediately the edged disc begins to sliave 
away the leather. Almost -while you look the 
work is done. The circular blade runs at the 
rate of revolutifms a minute. Oiui thing 

is noteworthy in this skiver. No matter liovv 
fine the workmanship of the baud worker, some 
little difference is apt to come in between one 
skiving and another on the boot-top ; but this 
machine automatically gives the same breadth 
of skive at all times. Ever}" f)art of the upper 
is skived alike. Tliis part of the work done, 
the stuff is passed on to the seM'<>rs. 

Sewing, '.rhe up to-date fjuuory has nothing 
but the now, swift model of sewing machine. 
Occasionally, however, the worker may be called 
upon to use the older kinds. Thost'. old-fashioned 
maKshincs were built under :i mistaken idea ; it 
8uppo.sed that heavy macliines only could 
do heavy work. Clumsy things they are, with 
arms like tho.se of hydraulic riveters, and a grip 
strong enough to hold down the plate of an 
AtLuitic liner. When working one of these 
maebinos^ the tension of the thick thread should 
bo specially attended to, because the stitch may 
be loose if it be left shwk, and the whole mechanism 
m(^y be'mado to jump if the tension be too tight, 
Kor streaig^j boots, made in imitation of hand- 
iUAu% old machines are still useful. For 
the mOdom machines mostly used, direction is 

4434 


hardly needed. The worker lays in the wprk and 
the machine does the rest. This machiho, on 
which a pile of plain uppers are being sown, ha.s 
one needle, and makes a single row of stitching 
forward, and doubles the row by bringing book 
the seam. Another group of machines do double 
rows rtt once with two needles working at the 
same time, locking tlie two threads within the 
cords from two shuttles. 

Difference in Ability. No one ought 
to imagine that machining boot-tops is easy 
work. The mechanical appliances arc wonderfully 
perfect, but the human factor can never be 
eliminated. Side by side, working the same kind 
of maehiiK', driven by the same motive power, 
the output of workers differs w'idely. Of tw"0 
girts, both equally conscientious, the abler will 
take 20 ])er cent, more w'ork out of a machine 
than her less expert lUMgbbour. Where simple 
proce.ss(‘s are eonstantly repeated, little delays 
amount to largo losses in the aggr(‘gate. Delays 
arise from inattention to the setting of the seam, 
eaieless m.anagemtuit of the spools and threads, 
and too fr(‘(|uent eliatig<'s of w^ork. The last cause 
of delay is a mattt r of management, but the 
others, and many too small for special mention, 
lie in tlu' power of the w^orker. 

Seam Finishing. When tlie bootmaker 
has sewn a seam, he taps it dow'n level with his 
hammer. ]Maehinc-se\vri seams are also rough and 
obtrusive, and inventive genius has given u.s 
(juite a number of seam linisluTs. One form is 
directly imitative of the hand hammer, with a 
hammer head S(‘t on tlie end of an arm driven 
by power ; another is a w'heel under a spring 
block, wliich pr(‘sses the seams with a nibbing 
motion ; and others combine the two principles, 
with varying d<^gree.s of su(a*(‘ss. All the models 
are sinqile and easy to work, and three or four 
kinds may be used, the one being regarded as 
speiually good for one ])urpo.so, and the others for 
work of differing class(‘s. Most generally applic- 
able, and most favounid, is the mechanical 
hammer. Vibrating at the rate of 1,200 beats a 
minute, the hammer does the work rapidly and 
prettily. I>ay tlio seam neatly on the block, and' 
let the hammer play upon it while drawing 
round. We need hardly say that the operator’s; 
inle!lig(‘nee is calk'd upon to some extent m 
w’orkirig this maeliine. Stitches tightly, dra'wi^ 
or hanl threads, may be pulled asunder if pro- 
vision is not made for vibration ; but th6 differ? 
onces can be readily adjusted by the exercise of 
a little eommon-sense. ^ 

Seam Rubbers, b’or light tops, ladies’ kid 
and fancy boots, the seam rubbers are probably 
the safest. These contrivances are certainly very 
finely adjusted, and work prettily. One! of the 
best seam -rubber machines has a solid wheel 
running under a fixed disc, dependent on springs 
adjustable to any pressure, and therefore fitted to 
meet the variations in the thickness of the 
leathers. All the working parts are in sight,, kid 
can 1^ operated upon by a young worker. 

Bagging. Another small auxiliary of the 
sewer is the bagging machine. When tno Ihi'hgii 
have been joined to the tops ike jojlnts are zosiid 
and slack. Flaps of button 
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(A> A 8izo equals ^1, in. in length. 

{t() Crirth measurement from size to size, I’j. in. 
fnr 7 to 10 ; girth mcusucenicnt from size to .size, 
in. for n to I ; girth measureinent from' .size to 
size, in. for 2 to 5. 

(C) Width of bottom of la«t from size to .size, 
for 7 to 10; width of bottom of last from size to .size, 
in. for 11 to I j width of bottom of last from nizo 
to »ize, -jV in. for 2 to 6. 

(B) Extonaion of last over the length of foot ; Square 
toea, size equals in. ; medium toes, 2 size equals 
Ta toes, 2J size equals in. 
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{A) A size equals in. in length. 

(B) (hrth iniasureinent fri)m size to. size, in. 

(C) Width of bottom from size to size, in. 

(D) Extension of last over the length of foot : 
Square tooa, I .size equals in.; medium toes, i| 
size equals /Ij in. 
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bags sewn oh the inside and turned out. To 
make the flaps solid and flat, the seams must 
he prassed somehow’. Here we have a machine 
equal to the need. It is^doubJe-jawed. On the 
under jaw is a long finger of electropbitcd rnetal, 
and a solid round disc sits in the upper jaw. Place 
the flap on the top of tlu' finger, and bring the 
upper jaw down. The fingt^r viljrates on the seam 
inside, ibnd the disc rolls on the outside, the pair 
between them reducing t he bag to an apparently 
solid piece of heather with a fine edge. 

Buttonholing. Hutton boots are pro- 
duc^vd in large (piantities, of all sizes, by th<^ 
factories. In fact, the j)opularity of that, class of 
boot is almo^ii wholly due to the (ih(N*v.})ening 
effect of machinery. Anyom* who looks at a 
buttonhole CJiii readily nailise how' laborious and 
costly the making of butloiiliol<*s in leatlna* 
must be. Our problem was to find a machine 
which could make buttonholes in a sat isfjy*tory 
way. For a long tinu^ the. maebiiies oth'n'd to us, 
in good faith no doubt, proved miserable failures, 
producing botched work. At last, however, tlie 
problem w'as solved, and now \v(‘ he.ve machine's 
which both cut and sew buttonholes iji very fine 
style. The m.aehine with wliich we are most 
familiar is the “ R<‘eee ’ f4-8J. A die knife cuts 
out the hole. From s})ools set on tlu^ head of the 
machine the two threads come down into tin* 
oscillating needles Avhich work round the hole. 
When the end of the hol<‘ is ivviehed, the machine 
automatically stops sewing, and fixes in tlie <‘nds 
of the threads. On tlu' head of the machine Die 
tension regulator is fix(*d. 'Fho 
produefion of this machine in 
the hands of a good worki'r is 
about 0,000 complete l)ut ton- 
holes a day. 

Finishing Button* 
holes. One special diftieulty 
in making buttonholes by 
machinery w'as the fixing of 
the ends after the 
buttonholes were 
st^wn. As every- 
one knows, the 
sewing machine 
always leaves open 
threads at the end 
. of a seam, *and 
these must be tied 
or cut away. The 
method adopted 
was to run a bar 
of sowing along 
the flap at the 
bottoms of Die 
buttonholes. This, 
however, added a 
pattern to the flap 
which was not de- 
sired. As wc liave 
said, the newest forms of machine have over- 
come the, iron bje, but, as a rule, at some expenso 
, Of neatn^. An ingenious man conceived and 
invented^ a machine that could take a stitch 
oh oh a flap while leaving the other 
/one With this contrivance the bar 



to fix the ends of buttonholes can bn made on 
the underside of the flap and out of sight. 

Sewing on Buttons. Men not very old 
ill the trade can remember well the many vigorous 
attempts made to devise a mechanical fastening 
for buttons. Rivets, flat discs, long wires like 
miniature hairpins, and many other devices were 
tri(*d but the public unmistakably showed a 
ronst;int preference for the hand-sewn button. 
No wonder, for the flap of a buttoned boot with 
one of Dioso sets of fasteners on felt like the solo 
of a heavily liohbed boot. But our maehinists 
were not to be be<it.en. Small as the matter may 
seem, there is a large amount of money in it. 
'flu' ha])py idea of using the form of the sewing 
machine for the button fastener was struck, and 
then the problem was solved, not all at once, but 
by sueei'ssivc attempts, (‘ach one improving on 
the lest. What iinproveiiK'iits may yet be made 
we do not undertake to predict, but the present 
form of mai'hine serves our purpose fairly well. 
The ])l in of this machine is an arm and stand 
extending at right angles from the operator [ 40 ]. 
On th(' top of tile arm is a ho])p^r from which a 
eh.‘Uin<‘l l(*ads down in front of the needle. Rest- 
ing oil the st '.ml is the gripper, which keeps the 
work in place and guidi.s it automatically from 
button to button. 

A Perfect Machine. The inventor has 
done his work well. Ho far as the worker is con- 
eiuned. the machine is simple. We put a few 
gro.ss of buttons into the hopper, and clamp the 
work u]>on tlio stand. Bi’ing the driving belt on 
to tJie driving wheel, and watch 
that the machine dors its work. 
Dowm comes a button ; needle 
and shuttle play over the eye of 
the button, linking it firmly in 
with the thread ; they retreat 
i»>nd the boot-top moves on; 
another button comes in place, 
and the pro(;ess is repeated till 
10 or 12 buttons have been fixed. 

Tlie tension adjusts itself auto- 
matically to any grade of work, 
from French kid 
to heavy grain 
leather, and each 
button is Be- 
cured indepen- 
dently. With 
button-sewihg 
machine a thou- 
sand boot-tops can 
easily be disposed 
of in a day. We 
have heard, objec- 
tion made to the 
single threap' and 
t he criticism \has 
some reason Th it. 
We will gladly 
learn another and better machine, if the ihvjldition 
comes along. 3;: 

Punching and Eycletting. ThVstaple 
of our trade is the lacing boot. Fashions 
come and go ; but for the past fifty Uic 
iacer has been the stand-by. In th^^^.age 


lUOH-SPEED REECE RUITONHOLE MACHINE 
(B. U. Shoe Mu<*hineCo., Leicester) 
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boot there are 16 holes ; in boots of the better 
class six of these holes are filled' with eyelet 
hooks and ten with eyelets. For a man workinj^ 
by himself, making three pairs a week, this do(‘s 
not mean voiy' much ; he can punch them in a 
short time, and think little about it-. But when 
you have charge of a large factory sending out 
from twenty to thirty thousaiifl pairs a wtH‘k, 
two-thirds of them lacing boots, then the pune.li- 
ing and eyelet ting lu^oomes a very scuious ittun. 
It means the employment of twenty men for 
tliat small matter only, and smart nun, too. 
But the genius that solved tlu^ button question 
was quite equal to helping us out of this little 
trouble. First we liad ilie lueolianical [)une]i, 
then its com])imioii tlie eyeletter, self-feeding 
and capable of being driv<n 
by power; next came a com- 
bination of the two, and lastly 
the autonicatic punching and 
eyeletting maclnne. All four 
kinds anr still on tin* niarloM, 
made by various lirms. Fac- 
tories of small dimensions, or 
fjKdtu’ies chiefly engaged in pro- 
ducing ladies’ and chib Irens' 
boots, can very well get along 
with the smaller machines, 
l)ecause eyeletting is never a 
la-rge business with them. 

Small Machines. The 
small punches and cyeletters ai i* 
simply die-stani})ing machines 
with, in the one cas(‘, a punch, 
and in the other an eyelet 
holder instead of tlie die. With tlussc ma(;hin<‘s 
two operators can produce*- Is'tween them from 
o,0()0 to 4,000 linislied (‘veb'ts in an hour, 
though the speed on the workifig day may be a 
little less. 

Factory Eyeletting. Tie* automatic ey<*- 
lettcr is the contrivanet^ witli wUi(4i tin* 
work of the factory is done. Iftre. again, the 
sewing-machine idea is seen in operation, with 
additions. A small box tray on tlu* top holds 
the eyelets, and from it a elianiu*! runs to tlu^ 
nose of the punch. As the punch comes down 
and retreats, the eyelet setter follows its mdion 
as quickly as lightning, and tin? eyelet is done. 
By an automatic motion, tli<* top is niovc^d the 
space, J or J in., between the holes, and the n<‘xt. 
hole is mcade and eycletted. The- operator’s 
duly is to i)ut the top in ])Osilion, lift it away 
when finislu'd, and guide the work, while keeping 
his foot on the foot lever for emergencies. Hy 


mastering this machine, the worker can punch 
and eyelet 10.000 holes per hour. 

, Eyelet-hooks. Rather more difficult is 
the hook-setting machine, and it works more 
.slowly, though on the same principle as that 
just described. We have scon several kinds of 
these at work, and tiny perform very well, 
considering the difficulty to be overeome. A 
hook is an ey.'lel with a fixed hook lying over 
it ; 1h(* drive home differs, tlierefore, from that 
of an open eyelet ; but the difference has been 
negoliat(‘d by a chaijge in the puncbe.s. 

Linings. Wo have left lin- 
ings out for the moment. It 
d(‘p(‘nds on the kind of boot 
when the linings are brought in. 
Say that it is a batch of ladies’ 

1 )t>(>t s wi’ art‘ doing. Somet vines 
tlies{‘ arc lined with fine moro('(‘o, 
but tin* kind most commonly in 
denuMifl are lined with good 
cotton drill, edged with chamois, 
morocco, or otlu'r lino leather. 

4'he linings are cut with th(‘ 
up|M‘rs, and sent into the 
machine-room at the same time ; 
but lh(iy are put togetluu* in a 
dilferent way on a separate set 
of niachinos. On tin* folders, neat 
little fingers working under a 
machine arm turn over and 
press <lown the edges of facings 
and heads of the linings. N(‘Xt 
the parts an* joined together 
on oi'diiiiry sewing macliines, 
fronts ami hacks being lightly S(*amed into 
unity. Xow the u])])er or top, without the 

vamp or front, vomes round and meets tin* 
lining. d’hey cn* ])ut edge to edge*, the 

insi<les coineiiling, and sewn round. When 
finislu'd and liir.iu'd right -side out, the top and 
lining are joined, and not the vestige of a seam 
appt'ars. 

An economy is i*lfe(“ted in Ibis w'ay, for you 
can attach tb ' vamj) to the lining at the sanv 
tiiiu* as you are attaching the vamj) to the ro.st 
of tin* u})]>er. If it be d(*sired to jiut several 
rows of stitcliing on the vamp, the upper lining 
ran he turned back after being. joined. 

d’he edging.'^ of the linings arc beaded ami 
bagged in tlie sanu' way as the button fl.ip, 
before de.seribed. 

Wh(*n tlu* lop is completed, it is prepared for 
the lasting, and s- nt in hatedves to the bottoming 
departnu'ni. 
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and its Items. General Ledger Accounts. Bills 
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By R. 

Bullion Reserve and Note Issue. Tlio 
care of the bullion reserve aiul note issue will 
also bo given to certain special officials. Tlie Avork 
attendant on the first will not be of great amount 
(the needs of the bank at varying seasons be- 
coming well known i& course (d time), the main 
object of the officials eoncerned being to curtail 
tts much as possible the expense of the transfer of 
< oin from one offit^e to anotluu*. 

The note issue claims more attention. (Ireat 
care must be taken in the first place to pr<‘vent 
forgery, the principal cheeks against and means 
of discovery of wliic;h ar<i the watermark, colour 
printing, designs on the back of the not(\ secret 
marks, and the use (d*, say, alternate mimlxa-s 
only. The number of notes printed is agretal 
with that of the blank sheets delivered, and, as 
an additional chock against fraud, they may b(‘ 
signed before issue by some official below the 
lithographed signature, although sueli a praetiet*, 
is not universal. The custom witli reg«ird to 
re»j8suc also varies. The notes of the liank of 
England are ncA^er re-issued, hut thos<‘. of the 
Scotch banks aj.’c paid out again and again. 
The records of the issue and destruction (usually 
by fire) of the notes are kept by this d(‘partment. 
Tlio destruction or loss of a bank-note by the 
holder is .equivalent to the eincelling, without 
payment, of a liability of the bank, and the 
. profits accruing in this connection to banks issu- 
ing small notes are tluu'c is reason to believe — 

of considerable amount, ddie amount of a par- 
tially, oi* wholly, destroyed note may, however, 
be paid upon a declaration being made, and a 
satisfactory indemnity given. 

The work of the head office, and more esjjecially 
that undertaken by the managers and ehiei 
. officials, includes, of course, the arrangement of 
general business, decisions on questions of policy, 
and, generally, the ovorsiglit of all large trans- 
actions, in conjunction with th(^ board of diree- 
tors. If the bank be a' joint-stock company, the 
usual secretarial duties will be carried on f.t 
the head office, and the necessary returns to 
Government made up there. 

^Agency Business. The head office* Avill 
further look after the accounts between tlie bank 
and the various correspondents, the 
ledger accounts Ixjing posted from the 
advices or returns received from the 
branches. If, in tlie course of business, 
it is found that the community in any 
locality whore the bank has a branch 
have* large and frequent, transactions 
: witji any other district, or with some 
foreign pountry, arrangements will bo 
mads with another bank situated there, 
td th#* m ittial advantage, both direct 
‘ and - ^ Hnch arrangements are 
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usually detailed in a correspondents’ book, any 
additions or alterations being intimated by circu- 
lar. 1'Jie arrangements come to by tlie contracting 
banks may be expri^ssed in a multitude of ways, 
while the consideration will be determined by 
their relative needs. For example, a London 
bank acting as eorrespondent to a small country 
or foreign bank eonfcTS on it a much greater 
benefit limn it ivceives, a fact that will influence 
tlie lentis of their contract. Tl’he consideration 
may take eitlier tlu' form of a stipulation to keep 
a certain balan(‘e, or of a commission on the 
whoU*. Oi- on certain of tlie transactions. An 
account, with a fonign bank requires to bo 
ke])t in two eiiiTeneies, one in sterling to balance 
witli the bank books, and the other in foreign 
eurreiiey to agree with the aooounts of the foreign 
bank. 

If the- trade, of any small towoi doc^s not warrant 
tlie estaiblishiiK-nt of a separate office, a branch 
nmy be opened (doing business during the whole 
or a part of the week) under the charge of some 
subordinate official of a neighbouring office, 
(he manager of which is responsible to the 
head office for the transactions of both branches. 

The Balance-sheet. The balance-sheet 
is invariably drawn out in a form similar to 
that- adopted for jdl commercial undertakings. 
For the sake of clearness, an abbreviated example 
is given bidow. 'I’hc special entries requisite 
for its completion are dealt with in the course on 
Bookkeeping. 

The first tw^o items on the liabilities side repre- 
sent the capital and theres(;rve fund of undivided 
profits, forming the total duo to the share- 
holders. As this amount forms the last charge 
on the bank’s assets, it is subject, in the event 
of liquidation or other winding- up to a reduction 
equal to the sum by which that actually realised . 
by the assets falls short of the amount at which 
they appear in the balance-sheet. Such a reduc- 
tion may be nullified, or even transformed into anS 
addition, by tlie existence of the hidden reserve 
afterwards dealt with. ^ 

Reserve and Contingency Fund*^ 
Tlio investing and the depositing public look 
to a steady increase of the reserve fund,, while, 



Capital .. £1,000,000 

fund . . 700,000 

Deposit* ,. ... 13,000.000 

Drafts and trans- 
fer* .. ^ . ..[ 30,000 

Note* issued . . 1 450,000 

Aoeeptaneea and ' 
xndoTsementfl ..j 120,000 

Protlt and losd . . 200,000 

Cash on hand and 
wttli bankers . . 
Money at call and 
short notice 
Investments 

Bills and Loans . . 
Premises 

Acceptances and 
endorsements ..! 

£2,ii00,000 

1.550.000 

1.600.000 
0,080,000 

.200j000 

- 120,000 

Bills mtlMcountni, , ■ ■ ■rwv. "■ ■■ ■ ■ 

fiW.OOO. o£ wllch ! £15>00,000 
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on the other hand, a reduction in the amount 
would have a most disastrous etfoct on their 
confidence. In consequence, no sum is ever 
taken from such a fund, save in most exceptional 
circumstances, and to enable this course to be 
carried out, a second (or hidden) 7'eserve is main- 
tained, to which sums which would otherwise 
])ass through the public reserve arc plaec'd, and 
withdrawn as occasion demands. 

This second fund, in making up the balaru'c- 
shcet, may either be inchid<‘d in the current 
accounts or written oif the assets. 

The deposits are usually included in oiu^ total. 
Drafts and transfers follow, and rc'present th<^ 
aggregate amount of tlu'se which have not yet 
been settled by the bank, (‘ither by cash payment 
or by a credit in account, wbil<‘ tin* sum shown 
again.st not(^ issue is the actual amount in the 
hands of the public. 

The item “ acceptances and endoi scmients ” 
is only a contingcuit liability, and is balanc(‘d 
i>y an entry for a similar amount on the ass(*ts 
side. The bank has given the security of its 
name to this (‘xtent, but in the ev(‘nt of making 
any payment it will look to its clients for a 
refund. M'he business repr<‘sented by tlie two 
entries has been already itdcured to. 

The treatment of t)rolit and loss account is 
similar to that generally adopted. Tlie amounts 
which ar<' {)laci*d to the credit of this a'*coiinl 
will represent interest on loans, discount and 
commission of any nature, returns on invest- 
ments, rents, bad debts recovered, ete., while 
the amounts wuthdrawui will include inter<?st. 
on deposits, rediscount (if any), commissions, 
stationery, rent, taxes, salaries, expenses of 
note issu(‘ (if any), had del)ts, depreciation, etc., 
and, jn addition, any sums transhu n'fl to res(‘rv(‘ 
or dividend accounts. 

The amount of rediscounts is shown as a 
contingent liability, if the bank is in the balut 
of rediscounting. 

Assets. Assists are divided, in varying degrc(‘S 
of detail, into ditbu-ent classes according to tlie 
ease w ith w bujli tlu^y can be eonvei t<*d into (‘ash 
or its equivalent, any item easily convertible into 
cash being termed a liquid assi‘t. (’ash on band 
(coin, bullion, and notes of other banks) may or 
may not be coupled with the balances (l/‘posiled 
with other institutions. Money at call or short 
notice with iu-okers follows, and the proportion 
showm in the balance-sheet between the liquid 
assets and the liabilities to the public is sub- 
jected to the closest scrutiny. 

Cheques and similar documents in eounsi' of 
post may be included in the cash total or iii- 
f'orporatod in the amount shown against loans. 
The figure at w^hich the customary investments 
in first-class stocks is entered is the one at 
which they stand in the bank books. This will 
l>e found to be very much below the current 
market value, the securities, when bought, 
being written down to a figure to which it is 
thought they will in the ordinary course never 
fall. Before the recent enormous fall in Consols 
it was very customary to value them at 90, but 
.the i^expected courae of events has rendered a 
figure necessary. It is usual to give in the 


balance-sheet a somewhat detailed, statement 
of the securities held. Bills discounted and loans 
may be either given in one sum or in detail. 

BanK BooKKeeping. In this section it is 
assumed that the reader is either possessed of 
some practical aequaintanee with the abovi*, or 
has a know^knlge of the system used in mcrcantilii 
busine.ss. If the contrary be thc^ ease, some 
.study of ordinary bookk(‘epiiig w ill be necess«ary, 
after which tlu^ special points of tliat applicable 
to banks wull pn'sent no dinieulty. One essen- 
tial ditT(M‘(‘ni'<‘ is the ahstiiiee of stock and manu- 
fjwturing acc ounts, and the attendant periodical 
stocktaking. Tin* matiTial property possessed 
by any bank is, compared wuth the total amount 
of its resources, comparatively small, seldom 
undergoes any changt‘, and is held at a figure 
much bi'low its n‘al value. 

Ka'ch entry in bank bookkeeping is a cash 
book or journal ()iii\ nothing corresponding to 
the mercantile day and invoice hooks being in 
use. A debit entry in a bank hedger has the effect 
either of : increasing a debt due to the bank, 
decreasing a d(d)t due by the bank, increasing the 
amount of an account representing a matin'ial 
or similar assid, or ultimately forming a eharge 
on profits ; while a credit- entry has the efft'Ct of 
I'ithcr : dec reasing a debt clue to the bank, 
increasing h debt due. by th(‘ bank, diminishing 
the amount of an account nqm'stmliiig a material 
or similar assed, or ultimately forming an addi- 
tion to profits. 

We consequently find in all bank oflices two 
books -which may he termed the general cash 
book (or journal) and the general ledger — through 
wdiich all transactions pass, either briefly or in 
detail, the subsidiary books Ixfing divided into 
th(‘s<* classc's : 

1. (’ash l)Ooks. 

2. (‘ross <‘ntry hooks. 

,‘t. H<‘gisf'.rs (with or without running num- 
bers). 

•I. Tvcdgci’s. 

5. Books p.^rtly n'gislcrs and partly ledgers. 

t). Ikjoks k(‘pt in (tuny form. 

7. hooks recording lialanccs and other par- 
ticulars. 

General Ledger. I'hc table giveur on the 
next- page reprcsiuit.; tlie balances shown in an 
imaginary geiuTal ledger, ke])t at a head otlicc 
(th<* shillings and pcuicc being omitted). 

The BanK’s Account. In the cxanqile 
given the hank is supposed to have thnro 
branches, a separate^ account being kept by the 
head office for the transactions n^ferring to each 
of them. At cuch of the bramshos consequently 
three accounts will also be kept under this 
heading. This method is best adapted to a 
foreign or colonial bank Avith few' and Avidoly 
sprcHid branch(‘s, as it enables each particular 
branc^h to ascertain at any time the position 
of its account witli any other office, and alloAVS 
of the in ter- branch accounts being checked 
by the offices concerned. 

In the case of a large home bank there is ru) 
necessity to know the balance of the trans- 
actions between any two branches, and ^ the 
entries will, in consequence, be passed through 
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{ I>r. 

Cr. 

£ 

BAtik’g acrouiit 

i ® 


Branch A 

. 7,123 

i)7,628 

Branch B 


8,721 

Branch C 



Current accounts 

1,203,767 

1,664,912 

Loans 



Deposit inToiints 

403.608 


Deposit receipts 

129,812 

287.693 

Loeal hills iliscoiiiited 


284,872 

BIIN reeeived (or rcinitteil) 


1,272 

Bills past due 


777 

iStami aeeount 



Conimission .leeomit 

12.302 


Interest ai eoiint 

36,202 

20,581 

('lij,r>res aeeount 



Bills tor eolleetion 

80,721 

80,721 

(’olleition bills reeei\ed 



Aeeeptaiieea and endorsements 

201,601 

293,601 

Aeeeptaiiees and endorscuiKuits 



account 



(.lient 



Letters of ciedit and eiieular 



notes 

1 .928 


(‘a pi till 

l.ooo.ooo 


JDwrie fund 

400.0<H» 


Contiiuteiic.v fund 

210,000 


1 Notes issued 

600.100 


Dividend aeeoiint 

‘».'»27 


1 riiclaiiiied ilivideiida 

Ot 


JVM<^ion t urul 

<10.000 


Ih'ollt and J.osft account 

20 91 " 


SiHpeiise 

1 L70I 


Ageiicv accounts ; 


1,921 

Bank A 



Hank B 

16,702 


Bunk (' 

2,161 

900,000 

Investments 


164,000 

Premises 


200,000 

Money at call and shoit notice 


299,777 

(‘ash at hankers 


235,752 

1 

('ash 

1 


£4,532,328 


i4,5j2.t28 





one account. The weekly returns from the 
branches of tliis aceount in sueh a ease, 

be audited by the he<id offtee, and may be 
divided into scetioiiH, bearing eith(*r tlie names 
t)\e corresponding braneh(*s or of the various 
elas8o« of businc’ss. 'Fhc tirst method admits 
of an error onec passed ixMiig perhaps m()ro 
easily discovered, but the seeond allows of a 
summary of the ditfereiit classes of outstanding 
entries being more readily made up, TJie 
amalgamation into otie aeeount in the examj)Ie 
given would, of eoiirse, result in the substitution 
of the following for the first three balances : 

Dr. 

£90,2*2<) Ibink’s Account. 

It will be ap])iirent that tlu’ balances in the 
head office general ledger do not include the 
whole business of the bank, the £129,812 shoun 
against Ih'posit Reeei})ls being tlu' total out- 
standing of those issued by the head offi<’e 
only. The busin(‘ss eurrent at the ot her branelw's 
is represented only by the balance or balances 
at the Bank’s Aeeount. 

In addition to the Bank’s Account, the accounts 
which arc common to the general ledger at all 
branches include current accounts (the balance 
of which represents the total of the .accounts 
in credit loss the amount of overdrafts, or vice 
versa)* loans* deposit accounts and deposit 
receiptS|4ho balances shown corro8i)onding with 
the current outstandings. 

Bilia. It is the practice 
to. the full amount of a -bill, when dis- 


counted, to the debit of some bill account, 
crediting the discount at the same time to an 
interest account. Sums received in payment 
are credited to the bill account, and should the 
draft not be duly met at maturity the amount 
will be transferred to BiUs Past Due Account, 
the balance of which agrees with the total of 
unpaid past due discounted bills in the hands 
<»f the bank. A doubtful overdraft is not treated 
in this manner, but is allowed to remain in the 
relative ledger, although an amount has actually 
been s<*t aside against it. A distinction is 
made belueen bills payable locally and those 
domkiksl elsewhere, the Local Bills Discounted 
Arcffunt agreeing with the amount of this class 
of paper in hand. 

Two distinct methods of dealing with the bills 
not payable locally arc in vogue. The transfer of 
tile amount of the bill from tlic books of the 
discounting office to those of the office to which 
it is t<irward('(l (tor presentation for payment 
on due cl.it(‘) may be made eitluT at the time 
of discount or at maturity, the draft disappear- 
ing as an asstd from the books of the discounting 
branch wh(‘n such an entry is made. The bill 
will, if tlie amount he dehit<*d at the time of 
discount, ajijKMr during its currency as an 
asM*t at the Bicrimfuj branch, and an account 
similar to that for Local Bills Discounted will 
be ke]>t by it for Discounted Bills Received from 
othtr Officer, ff the second method is adopted, 
the discounting branch will keep a Bills 
/)i^tount(d and Remitted Account, wdiioh will 
n»vr<‘spond with th<' amount of bills discounted 
(other than local), which have neither lx?en 
ad\is<‘d as paid or returned unpaid. Nominal 
accounts may be kept by the remitting branch, 
in tli(‘ first instance, and by the receiving office, 
in the second. 

Nominal Accounts. When it is con- 
sidered desirable to know the amount at any 
time of any particular class of liusincss, w'hich 
does not at tlie time constitute an actual liability 
or asset at tli(‘ office in question, two accounts 
will be opened in the general leilger, the . one 
to gi\e the total outstanding and the other to 
balance the amount shown in the former. Two 
instances are given in the specimen general 
ledger balance— the first relating to bills received 
by the head office for collection which have 
not been discounted. On such a bill being 
received an entry is passed increasing the 
bn Ian res of tlie two accounts to the same extent, 
and on any bill being paid or returned the 
balances are reduced by an equal sum. The 
same proi'cdiire applies to the Acceptances 
Account,' which shows the total contingent 
liability of the banlc and contingent liaWlity of 
its elumls in this connection. As no book- 
keeping chock exists on such accounts special 
care requires to bo exercised with regard to them* 

The Stamp Account. The Btamp Account 
.shows the value of stamped forms as yet unsold 
to the bank’s clients. The cheque forins, etc., 
are not stamped immediately after being printed* ^ 
but only when required to replenish tlwa «tock 
in hand, and, in consequence, the balance 
account will never be of very great amount; 
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Letter® of credit and circular notes represent 
the ainoant of such documents issued. Tlie 
balance of a Circular Notes Account kept at a 
branch appears on the opposite side of the 
ledger, the head office, in forwarding a supply 
to the branch, treating the latter as if it were 
a customer, and debiting the branch witli the full 
value. An account is aecordir^gly opened by tJie 
branch and kept on similar lines to its local Bill 
Account. On any note being isstied its amount 
is deducted from the branch aeeount, the 
account kept at the head office b(‘ing reduced 


provide the working of a pension scheme it is 
placed to a special account kept at the head 
office. Suspense Account is dealt with under 
balance work. Tlie other accounts have already 
been referred to, and subsidiary books arc dealt 
with subsequently. 

With a view to conv<mience, some accounts 
tUher than in the nanui of clients may be kept in 
the (AuTcnt Account Lt'dgers instead of in the 
general ledgers. “ I'nelainnsl Balances ” — the 
account to Avhich all sums left unclaimed for a 
< ertain time are tran.sferred — is invariably one of 
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on payment being inadt^ !)y it to the ultimate 
holder of the note. The foregoing aeeount s 
may be added to, or divided, to suit the eon- 
venicnce of any particular office or system. 

Profit and Loss Accounts. Profit ami 
Loss Accounts are represented in tin? example 
given by interest, commission and charges, but 
these may be subdivided to show the amounts 
relating to each particular class of business, a 
result that may also be obtained by ruling the 
portion of the ledger used in the manneu* indi(‘at(‘d 
on this page (the interest account Ixung dealt 
with). 

The columns shown (increased to <^ovcr all 
classes of transactions) arc summed and balanced 
]Kiriodically, and give the information required. 

Tlio remaining accounts (with the oxee])tion 
of cash) come un<hM‘ the heading of .Irvo/za/s 
Peculiar to the Head Ofjice. The (^ish Account 


th(‘S(\ while accounts for the t(‘niporary disposal 
of money which cannot be. finally dealt with 
on recci])t may be trcati'd similarly — e.g.^ an 
amount transferred from another office to await 
instrin tions may be placed in such an account. 

Cash Books. The Ceneral Pash Book may 
cither be written up from the* subsidiary books, 
from vouchei-s, or partly from one and partly 
from the otlnn*. all cross cntiics between depart- 
ments (wiiieb in a large office will be numerous) 
being, of eours(‘, eliminated. It may either be 
written up ton currently with the subsidiary 
hooks or i>n the following day, the entries being 
collected and arranged in the order most con- 
venient, wiiile th(‘ book may bo closed off, either 
'laily or w<‘t‘kly. 

In largt‘ offices, the cashiers may he divided 
into tw'o class(‘s — iveeiving and paying. The 
ca'^h looks of the lirst simply record the sums 
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simply represents the cash on hand, including 
the bank’s own notes in the cashier’s tills. 
Capital, Reserve Fund, and (.'oiitingem;y Fund 
require no explanation. Notes Issued represents 
the total handed to the cashiers or sent to the 
branches which have not returned for destruc- 
tion, the amount including all notes held at any 
office. Dividend Accomxl. the balance of wdiieh 
13 transferred after a certain time to the ( 7 n- 
claimed Dividend Account, shows the total of 
the current dividend warrants outstanding. 

To Profit and Loss Account the balance.s of 
the profit and loss accounts at all Uie offices 
are transferred at each balance, while it is 
^edqoed by the sums put to dividend, reserve, 
contingeney^ premises, investment, tension, or 
othet K amount is laid aside to 


paid ill dui iiig the day, the total being agreed at 
the close of business with that of the relative 
waste I ooU. 

The latter is a vi'ry wide Look- in which tlie 
particulars arc entered in a manner similar tP 
that shown on this pa^e. 

The columns may tie increased and divided, as 
may be, deemed necessary, while the number of 
partioiilars given depend on individual practice. 
Tlu^ paying casliiors record all sums paid aw^ay 
(mainly cheques drawn on current accounts), the 
niimliers of Bank of England notes paid out being 
detailed. 

Each cashier may deal with the ledger accounts 
only under a certain letter or 161101*8, whije De- 
posit Receipts, Country, Bill and other business 
will in all probability be dealt with separately.^ 
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The cash hook of an official at a Bniall office, 
however, contains the entrit^s comprising the 
whole range of biiKincss, and in sucli a case 
the advantage of a columnar cash look is 
evident. By moans of this any hody of entries 
"whose number is large (c.y., those relating 
to current acc ounts) may be enlerc'd in a speeial 
column — the? total of which is carried to the outer 
column at tlu^ end of the day— making the 
discovery of errors a much easier matter. 

Cross Entry Books. A large number 
of books of varying form will be kept by the 
diffcTont departments to record tlie entries passc'd 
by them, the bill entri(‘S going ]U‘rhaps into one. 
the eorn«| oiuhmec^ remittances into another, and 
so on, althougli arrangeiiK'iits may he made to 
enable certain officials, through an elaborate* use 
of vouchers, to dc'al with a.ll sneh ent ri(‘s. All 


given to another branch or bank to cash the 
cheques of any client to a certain extent should 
be cntcTcd in the ledger, and a similar course 
adopted with regard to cheques on which an 
endorsememt guaranteeing payment has been 
placed by the banker, so that, if necessary, the 
account may be kept at a figure sufficient to 
cover these outstanding liabilities. A veiy 
numerous body of entries (say, dividend warrants) 
may b(5 d(*tailed in a subsidiary book, and only 
th(‘ total ins(‘rted in the hedger. 

Checking. The cheeking of the entries 
should 1)(‘ done })y inde])eiidont officers, while 
fraud is further guarded against by an occasional 
interchange of ledgers. It is usual to extract 
wf'ckly t])e balanc(‘s shown, and to agree the 
n'sult with the genei al ledger account, the return 
of overdrafts being mad(^ up from this balance. 
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cash and cross (Mitry books may only be used on 
alternate days, to facilitab*, if necessary , the 
work of cheeking. TIk* example shown above 
will show that a hank ledger differs somewhat 
from the ordinary mcreimtile form. 

In the foregoing exam])l<' w'c start the New ^'ear 
with a balance of tlOO, £200 being received, and 
three cheques amounting to tlloO being jiaid, 
leaving the account overdrawn toO. The balance 
must be shown at the close of (‘aeh day, and, if it 
is an overdraft, must always be preceded by 
the sign Dr. In soiiu* banks it is not customary 


to repetit the sign Or, against ev(‘ry balance when 
the account is i$\mriahbf in eit'dit. The numbers 
given arc those on the paid cheques, although the 
names of the partibs in whose favour the elu'qiies 
are made out are in some eases entered 
* For convenience in refeieiiec*, the ledger 
accounts are arrangal alphabetically, while the 
heading of each account sliould set forth the 
security hold, the overdraft limits authorised, 
the names of persons authorised to operate, and 
so on, the lodger keeper being responsible to see 
that all cheques paid are in accordance with 
these particulars. In entering any sum received 
hO' should be careful to distinguish between cash 
and cheques, to obviate the possibility of a cheque^ 
the f^te qf which has not been received but 
whioh Mafterwards returned unpaid, being paid 
ogaifkfet M cash. Tlie particulars of any ant nority 
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In an office employing s(‘veral current aeeount 
h‘dg(‘rs, two books, ruUul in the manner shown 
below, wull be used to rec’ord, under the heading of 
each ledger, the debits and credits referring to it. 
Th(‘S(‘ books, whi('h are agreed w ith the current 
aeeount entrii‘a in the cash and cross entry books, 
allow of each ledger being balanced separately. 

Each entry in the deposit receipt register is 
initialled by Ibe official wffio signs the relative 
ix-eeipt, a sinnlar practice being adopted with 
regard to drafts and transhTS. The columns 
in the register for thesis will provide for date. 


number, on w hose aeeount, in whoso favour, ' 
paying branch, amount, commission, initials. 

Bill Registers. The bill registers (which W'ill 
be divided into various sections) give all particu- 
lai’s regarding bills received from customers, either 
for discount or for eolleetion, and any documents 
attached thereto — date of entry, running number, 
names on bill, date of bill, currency, place of 
payment, amount, rate and amount of discount, 
d<qai1s of dooumonts, etc. In the bills for collec- 
tion sect ion, the discount columns will be replaced 
by one in which the date on which payment is 
received or advised is marked. Bills received to ' 
be forwarded to some point, for acceptance and 
return, may be placed in a separate section. 

The entries relating to bills received from other 
offices do not require to be so elaborate, but the 
due dates of these and of local bills require to bo 
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v6ry tarefuUy entered in a look kept in diary form 
(under the.date on which they mature), to prevent 
the presentation for payment being omitted. 

Diary. The diary forms, in addition, a 
convenient method of noting the expiration of a 
loan, or any other biisinesH which will reipiire 
attention on a certain date. The foiin giv<‘n 
below is one covering several class*\s of i)usiness. 

Discount Ledger. The discount ledger 
is kept to show the total disfounts current at 
any time, the amounts of the bills being d('bit(‘<l 
when discounted and credited when matured, 
a special account being openKl for any elieiit 
discounting largely, and all miscellam ous 
items being colle(‘tcd undcT “ sundric^s.” A 
stat-ement may be made up w('t‘kly to balance 
with this ledger, showing the aT-iount discounted 
at each rate. 

In addition, looks in wliich are rec orded the 
particulars of periodical balances, cheque hooks 
sold, cheques and other documents received, with 
(Clients’ signatures and letter registers, postage*. 
Looks, indexes, tiU*s for letters of credit and other 
authorities, and a multitude of small memo. 
1 ooks in which outstanding matlers, particulars 
of securities, etc., arc entered, will be reepiired. 


Banks dispensing with waste books will, in 
etcldiiion, use registers giving partic^ilars of 
eheeiuos remitted. 

Pass Boohs. The pass hooks are, in a way, 
distinct from all the other hooks of the h'aiik, 
being the only part of the system which is 
Hirectly subject to the scrutiny of the public. 
They are, moreover, regarded as the customers’ 
books, the entries being placj'd on the reverse 
side to that on which they apjiear in the hank’s 
ledger, the pass book being similar iu form to the 
bank account kept in the customer’s ledger. 

The pass books should be written ujj from tlio 
vouchers, and not* merely copied from the kMlgers, 
all books in hand being regularly made up eacli 
morning to include the transactions of the 
previous da^ ; and when any book is handed to 
the customer concerned, a mark to this effect 
should be placed against the relative balance in 
the Ictigcr. The practice in Scotland is somewhat 
different. < There the paid cheques arc not de- 
livered till the customer has certified the amount 
to be correct. In England, however, the i>aid 
cheques are» on the day following, sorted under 
the nt^es of the various clients, being either 
sent with any statements rendered, or placed in 
ft much provided in the pass-book cover and 
d^v^^ when the book is sent for. 


BANKING 

The securities lodged for safe custody are j 
entered under the hewing of each client's name, j 
the fullest particulars being given both of the ' 
bonds, etc., and of any coupons attached. On - 
delivery being made of any particular docu- c 
menf, the receipt on which it appears may \ 
lx* returned, cnflorscd, and a new receipt for 
the remaining hoiids issued, or the old receipt 
may lx* m. 1 lowed to staml, tlie entry in question 
being deleted and a reetdpt taken from tlie ' 
<*ustomer. If the docum(‘nts arc numerous and 
operations frequent, it is de.sirablc that the 
<-lient slujuld employ a lo(‘k(‘d box to which 
|X‘rsons bearing authority are allowed access. 

'riu^ bookkeeping returns from the branches 
may be divided into two sections — those which 
refer to local business (de]x>.sit receipts, current 
accounts, etc.), and entries to the bank’s account*. 
Every entry in tin* last ri'quiros to bo detaileri 
(for head office chocking purposes), but the other 
transaetions need only be given in brief form, 
no us(*ful piirpose being S(*rved by, say, a long 
statement of cuiTent account traiisiictioiis. 

Balance WorK. With a bank possessing 
a large number of branches seattci’ed all over the 
country it is clearly impossible for the auditors 


to examine ell tlu^ books personally. In con- 
s(;(iuence, tlic sigiifxl returns from the other 
offiees arc ac(X‘[>ted ius vovvooi (the perimlical 
insp<-ction from head olficc supplying the 
ne.cessary clieck). The ordinary weekly returns 
are made up to the night of the bala.ncc, and * 
from these tlie liead office is at once able to 
make up a balancti-sheid similar to the usual 
weekly one. 

The balances of tlie profit and loss accounts 
at tlie brancht's having been transferred to the 
liead office (after closing the books for the half- 
year). throiigii the bank’s account, the only 
modifications whi^h the balance-sheet subse- 
quently im<lergoes arc on account of the suspense 
or ailjusting entries for interest due bid not 
applied, fir. For such entries no further par- 
ticulars arc actually required by the head office, 
beyond the total amount duo at each branch 
of interest on deposits and loans of rebate, 
on bills discounted outstanding at the time 
of the balance, etc. In practice, how^ever, the 
individual amounts of principal and interest 
or rebate are given against each name., If 
the current account and dejwsit account 
interest is applied on the date of tlie balance, 
no adjusting entries will be required on their 
account. ^ 
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Deposit Receipts and Ledger Ac- 
counts. Some little time b(?forc the balance, 
til© decimals and interest- calculations in the 
ledgers arc earefiilly cheeked to date, and on the 
evening previovs to the end of the year or half- 
year the total amount du(‘ on each aceount is 
found and entered in the return jncviously })rc- 
pared. On the succeeding night, afl(‘r the ledger 
balance has been agreed, the primopal sums arc 
also entered. The interest due on individual 
deposit r(‘C(Mpts is (‘alculated, and the return of 
outstanding ivcidpts made up before the <Jat(‘ 
of the balance, those paid after insertion hi'ing 
subsequently deleted. The interest on receipts 
issued during the half-year is ealenlat(‘cl on eaeb 
separate amount (with the assist am^e of a. table, 
giving the d<‘cimal for each day), whiles that on 
those which were outstanding a,t 1 lie date* of last 
halance may he arrived at similarly, or liy the 
addition of th(' amount duo for the half-year 
to that accrued at the last balance, each calcula- 
tion in the latter method Ixdng based on the 
same <leeimal. MMie correctness of the interest 
calculations may he ])roved by kc(‘ping an 
account showing the (laily halance of deposit 
receipts, the interest due on which is reckoned 
ill a manner similar to that on ledger accounts. 
This, added to the amount due at tin* previous 
balance, less what has been paid during the y(‘ar, 
should equal the sum now due. 

Bills Returns. The hills detailed in the 
Bills Returns maybe eltluM' hills remitted or hills 
received, according to the meihod of kt'cpiug the 
general ledger account. In either case rebate for 
the time yet to nin will he calculated at a rate 
(usually fi per cent.) which will more than cover 
the rate at wliich discount'd, a lovicr rate than 
that of discoiini- inflating the current profits ;it 
the exixmse of those for the succeeding jM'iiod. 
No interest is calculated on past clue hills. 
These returns, together with any additional ones 
Required by the head ollico for their own infor- 
mation, having been siiiniuc'd, checlo'd, sigiu'd, 
and despatched, the It'dger accounts having het*n 
cIoschI and reopc'iied in the usual maiincr, and 
' the registers ruled off and new running nuiuhcrs 
begun, the balance work at the branches may 
be considered to he finished, all further entries 
being passed by the he id otlic-e. 

Before passing on to the lu'ad oHiee work, 
the important return in eoniu'ctiori wilb had and 
doubtful debts calls for it'iuark. 'Phis return ts 
made up at each branch and dcspatclu'd to th(' 
chief ofTice some littk' time (say, one month) 

I before the actual balance, fn it all fiast due 
bills are fully detailed, the security lield and 
prospects of paym(*nt hi'iug dealt witli at length, 
fl-nd the probable loss (if any) stated. Any 
loans or overdrafts considered in any way doubt- 
ful are dealt with in a similar manuer, although 
the return may inelude every loan, whether 
doubtful or not In addition, if any loss is 
thought likely to result on any bills held but 
not matured, the eircumstancos will be recorded 
in thi^ return, which, on being received at the 
head office, carefully gone into by some of the 
prtoSp^^cers, and the amounts required to be 
set tti^^iaiqst pi-qbable losses determined. 
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Head Office Balance WorR. The 

ordinary weekly audit is pushed forward as 
quickly as possible, and aft-er it is finished the 
outstanding entries in the bank’s account are 
dealt w'itli, a special cross entry book or journal 
Ix'ing utilised. The first class of sucli entries 
deals \\itli tlie transfer of tlie balaiKX'S of the 
prolil ;ind loss accounts at tlie brani^hc's, made 
by these oftices on the last day of the half-year. 
'Phese arc carrit'd io the profit and loss account. 
'Phe )K)ok to which tiu' outstanding drafts and 
trausfiM’s a!C wet'kly t ransferred is next taken 
in Jiand, iuid the items of this nature remaining 
un])aitl agiecfl. these will bo ])robal)ly detailed 
in the hook itself, the total being entered in the 
special jourmd, and appearing in tlie balance- 
slie(*t as a liability. Spta.ial (mtiies (‘arry the- bills 
discounted and debiti'd to the receiving iiranch on 
tlu' last day of the half-year to a sptHua-l axaanint-, 
the total of which is included in the amount 
shown against hills in the balance-sheet. A 
similar proceduie is adopted with I'lieques and 
with any olhi'i* entries unresponded to. 

The amount of cIkmjiu'S in triinsit may either 
he included in the amount of h'dgi'i* loans or eom- 
hineil with the cash items. TJic entries in this 
spi'cia! jouinal. oi’ cross I'utry hook, clear out all 
sums outstanding in the weekly returns, antici- 
pating the rt'sponding (ntrii'S appearing in the 
n'turns suhscrpu'ntly ri'ccived. In tlie (*ase of a 
hank possessing only one ofhc(‘, these entries will 
he unneccssuiy ; hut entrii's for unapplied in- 
terest, etc, reiiuire to h(‘ ])assed in I'Veiy case. 

'Plu' amount du<' by the hank as interest 
accrued hut not ]>aid, rebate, ete., forms a 
charge* on profit and loss, while interest, ete., 
<‘arn<*d during tin* ])(‘ri()d just closed, hut which 
lias not been Ji])pli(‘d, riapiirt'S to he credited a.s 
piolit. Knti’ies, based on the branch ri'turns, 
Avill accordingly ho passed. 

l)cl)itiuii IM'olit Crt'iIiliiiK Sns- liilcTusl diKi at date of 
and l,<MH:md ppiisr with halainty hy th(U)ankon 
deposit aeroiints and. 

rccciptB, rebate 
on bills disrounted. 

SiopJiiHc I’rot'it and Interest due at tlie same 

I ()<s ilate to the hank on 

loans, overdrafts, iii- 
ve.stinents, rent. * 

As su.''pense ;iecount acts as a transfer account 
lictweeii the piotits of one yi'ar and another, 
h(‘f()rv ;iny ent ries are made relating to the current 
halniiee the sum r<‘sulting from those passed 
at the ju’ceeding one is removed from suspense 
and carried to firofit and loss. An amount of 
inteiwst due to the hank, outstanding on the 
.‘loth June (the date of the halance) and paid 
th * follow ing day, will, if the next balam^o is on 
the noth December, he included in the amounts 
of entries jiassed, as follows : 

Debited to Credited' to 

.lime 30.. Suspense Profit and Loss 

.Inly I . . Current Aeeounts Interest 

Dec. 30., Interest Profit aiid Loss 

Profit and Loss Suspense 

The amount of suspense account will be in- 
cluded in the balance-sheet in the total of either 
current account deposits or loanB. v 

Continued 
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conliunivi frmii 


By WILLIAM J. HORNER 


A FLOOR consists of a framework of joists 
^ covered usually by flooring boards, the work 
of laying down the latter being allotted, to the 
joiner. Floors are no longer invariably constructi d 
of wood alone. In floors of largo area, st(‘cl girdei's 
arc employed, and in warehouses, factories, and 
other largy buildings even flooring Ijoards are 
sometimes discarded in favour of concrete or 
other material. In such cases there is no 
carpentry work. 

There are three types of framework on which 
flooring boards arc laid, the span of the floor 
usually deciding which must be employed. In 
atl cases the boards rest on a seritjs of joists about 
12 in. 'apart, running in the transverse direction 
to the boards. In the simplest type of floor, 
called a siwjle floor, thes(‘ joists bridging from 
wall to wall [284] ai*e all that is necessary, fn 
spans whicli cxc(*ed 20 ft., and often in much 
umiller ones,' the joists themselves are supported 
at one or more intermediate f)oint^< by a larger 
transverse timber called a binder (285]. This 
intermediate su])p()rt makes it possible to use 
flooring joists of smaller dimensions than would 
otherwise be necessary. It is then called a dmhle 
floor. In floors of very large area, f u rt h or transverse 
members, known as girders 1286], are employed 
t-o afford support to the binders. Such a floor 
is a framed floor. It is called framed because the 
girders and binders are generally framed together 
at the points where they cross, but in sonu^ cases, 
where the increased depth of the franu^uork of 
the floor is not o>)jectionable, the l)inders re.Ht 
on top of the girders. 

Single Floors. In single floors, where 

i 'oists alone are used, they are usually made t(j 
>ridge the narrowest way of the room or building. 
Their ends rest on wall plates, or templets, which 
in upper floors arc usually built into tlie wall, 
and in ground floots arc set on brick offsets. Very 
oj^ten offsets can be arranged for the joists of 
upper floors by reducing the walls in thickness 
above each floor. When built in, the templet-s 
are of stone or metal, in prohu’ence to wood, 
heeause the lattc3r decays in such situations and 
is had in case of fire. At least J in. of air space 
is allowed round the ends of joists to prevent 
decay. Joists which do not have to span more 
than from about 8 ft. to 12 ft., should measure 
in section about 2 in. by 8 in., which is the 
average dimension, though 2 in. thick is a 
^nimum, because a continuous line of nails 
has to be driven into them to hold the flooring 
boards, and than 2 in. w’ould be likely to 
split. Floor jmbts, like, the common raftens of 
>*oo£ 8, do not need to vary ‘‘in strength with the. 
area of surface covered, because it is found best 
to support them at intervals of about 8 ft. 


Li mg timbers arc generally slightly curved in 
length, and should always be laid the rounding 
sj<lc up, to allow for sagging. Knots, if possible, 
.sliould always be at the top, beoauso they stand 
comprc.ssion l.K‘ttc'r than tension, and therefore 
arc in the best, place when in the upper portion 
of a beam. 

In ordinary dwelling houses, single floors arc 
usually .sufficient as fai- as strength is concerned, 
hut wliat is rigid enough for a floor is often not 
sufficiently so to prevent a coiling below from 
era'‘king if the laths and plaster arc attached 
directly to tlu‘ under surfaces of the floor joists, 
Anoth r objection to a single floor is that it 
transmits sound from one room to the other 
V(‘ry r(‘adily. 

Ceiling Joists. Without introducing 
bindc‘rs to sup])ort the joists, these two defects 
may lx* reduced by attaching ceiling joists to 
the under surfaces of the floor joists [288], 
eonta^t between them being made only at every 
fifth or sixth joist, to lessen the surface through 
which sound can ])ass. This is sometimes called 
a doidde floor, though it differs from the double 
floor in which binders are used. As ceiling 
joists have only tlie laths and plaster of the 
ceiling to support, they are of small dimensions 
eomfjared with floor joists, being frequently *not 
mor(‘ than \ \ in. by 3 in., or 2 in. by 3 in. In 
floors where they have to span 8 ft. or 10 ft. 
from binder to binder, they may he. 2 in. by 5 in. 
In singl(‘ floors c(‘iling joists are nailed, and usually 
notched as well, to the unde surface of the joists, 
running, of course, transvcrsel}’’ to the latter. 
In double floors they are. generally litted between 
the binders |291| to avoid adding incedless * 
dey)th to the floor. In all easels they yirojcc^) 
slightly below flH‘ other members of the floor 
framework, so that when the laths arc nafled to 
them there will be no other surfaces to prevent 
the plaster passing through and becoming keyed 
to the laths. When ceiling or floor joists arc more 
ilian 2 ill. thick, strips 1 in. square are often 
naih'd to their under surface, to attach the laths 
to, thus affording a better key tor the plaster. 

Trimming. Examples of trimming are 
shown in 284. Trimming is necessary in almost 
all floors, in order to keep the joists clear of 
fireplaces, stairw'ays, and flues in walls. The 
trimming pieces which enclo e the open space 
are stouter in section than the ordinary joists, 
an increase of an in. generally being addcxl to 
their widTi for every joist supported by them. 
The joints are usually tusk tenons, bccaut^^ that 
affords the best support with the minimum 
weakening of the timbers. Sometimes stirrups 
are used instead. When the trimming can lie 
effected in line with the joists, as at A [284], it is,v 
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of course, more satisfaotoi y, and when the position 
of a fireplace or stairway is fixed this sometimew 
makes it advisable to run tlu^ joists the longest 
instead of the shortest way of the span, in order 
to simplify ilu* trimming. On ground flooi-s no 
trimming is reiphred, eeause brickwork can be 
built out to support joists when? necessary. The 
trimmed spaei* bedore lin‘plaee^ is made flush 
with the floor boards by a h(*artbsCAne, the edges 
of which rest on the wockI trimming and the body 
on a b(Hl of ( onciete, which is laid on an arch 
within the trimmed spaci‘. This arch is some- 
times of wood, but mon^ often of brick, as in 290. 
Sometimes a Hanged sheet of st(‘el is (‘m[)loyed. 
When the arch is large, its pressui<‘ against the 
wood trimming is eonsideiahle, and the latter is 
often belter enabh.‘d to r(‘sist it by the insertion 
of long bolts, the nut (‘iids of which go through 
the wood, whik? the other ends are hooked and 
built into the wall. 

Strutting. Struts, (u* braces, betw(‘en 
joists [289] enable them to assist ca.cli other in 
supporting a load and prevent them from twist- 
ing. They are placed in eontinuons lines at 
intervals of about 4 ft. In a span of S ft., for 
instance, there would he one line of struts across 
the centre. The hcrringlione im'thod of strut- 
ting is the best and most commonly <‘mploy(‘d. 
'^riio struts are in section about 2 in. stp, with 
their ends cut to the eorre<t angl(‘. They 
arc held by a nail at caeli end, (li iv<‘n generally 
through a saw cut instc'ad of a l)ored hole, as 
the former is more easily mad<*, and obviatt's tlu^ 
risk of splitting. Solid struts an^ also sometimes 
employed. Tlicy arc made slightly k*ss in depth 
than the joists, and the whole seri<‘s are some- 
times tightened by a long holt passing through 
the joists close to the strutting. 

Pugging. This is oft«*n r<‘so?‘ted to for ])re- 
vonting, as far as possible, tli<‘ [jassage* of sotind 
and odotir through a floor. The ear}ienter nails 
Mlets and lays boards on them, as in 289, and on 
this is deposited rubble or other suitable material 
for ab 80 ''bing sound. Another methotl is to 
tack felt oti the to])s of the joists. Hometiraes 
felt is put dll in continuous sheets dipping down 
betw^een the joists so that it will sa})p()rt sawdust 
or other material in the same way as the boarding 
shown in 289. An obj(*eti(ni to pugging is that 
the absence of ventilation lends to iudiieo dry 
rot in the wood. 

Double Floors. A doubk^ floor i.s made 
uj> of binders, floor joists, and, in most eases, 
ceiMirg joist-s. In th'.«e floors the binders usually 
lie the shortest way of the span, and they must 
rest on substantial parts of the building, never 
where there arc window or door openings below. 
This, of course, is still inon* imjiortaiit in the 
girders of framed floors. Pig. 285 shows a 
double floor in which two binders are used, thus 
dividing the entire joist length into throe spans. 
In many eases only one binder is necessary to 
support tho middle of the joists. The floor 
joists are either cogged on top of tho binders 
[m] or notched, and perhaps also supported on 
fillets, as in 9D1. The ceiling joists below arc 
_jJ‘ "lilrtlphed on, or fitted between, some- 
ill with chase mortises, but a 


better method is that shown in 291, in which 
they are supported on fillets. Binders are very 
often of steel instead of wood. Soinetinwfe they 
extend below the ceiling level, as in 292 and 298, 
and have their corners rounded or beaded if of 
wood, or are boxed in if of steel. The distance 
apart of binders may vary greatly according to 
eireuinstanees, imt an average distance is about 
(» ft. or 8 ft. Sometimes, to avoid building all 
the joist 1 ‘nds into the wall, binders are used to 
support the ends of the joists, leaving a little 
clearance betA\een wall and joist ends. Occa- 
.sionally, when steel bimhus an? employed and 
it is desired to keep the floor depth as shallow 
as ])ossil)le, the joists may be framed between 
(he hinders as in 294. or in any other convenient 
manner, but. as a rule, joists rest on top of 
binders. 

Framed Floors. The girders of framed 
floors [286] are now almost invariably of steel. 
When of timber they are generally Hitched by 
bolting two halves together, with an iron plate 
bet ween. In a tew eases th(‘ bimks-s rest on toj) 
c)f th(? girders, but. as a rul(‘, th(‘y are framed 
log<*tlu?r to avoid great depth of floor. When 
tlu-ri' is nt)e«sling th(‘ giidcu’s are someflitnes placed 
l)elow’, or, ev(M\\\ith a t (‘iling, theyeati b(‘ln‘ated 
in the same way ;is the binder in 293. When 
framed tog(‘ther in the sarne y)laTU* the lower 
flange of the na tal girder is utilised to su})pori 
the binder ends |295|. and further security is 
obtained by bolting brackets or angle irons to the 
si(k‘s. P/ither wood oi’ metal nnunbers may be 
eonmsfled in this way, Wheti the girder is of 
wood tusk tenon joints may be rnatle, but they 
weaken the girder by the removal of some of its 
.substance, and th(‘r(‘fort‘ it is more satisfactory 
to support the biiidtT ends by light iron stirrups 
[296]. (JeiKuafly. the distance between girders 
should not exceed 10 ft., but this de])eiuls on 
eireumstane(‘s, Bindtus are mwer allowed to 
oeeur near the middle of girdcs's, but are always 
divided etpuilly on c'aeb side to strain them as 
little as possible. 

fl’lie emls both of girdc'rs and binders rest 
in ])()ekets in the walls [297], or on built up 
offsets ; oecasionally on projecting corlxHs, 
but this is not so satisfactory as either Of the 
preceding. They arc also often carried in cast- 
iron shoes or stirrups built into the wall. If the 
latter plan be sul)stantially carried out, and the 
timbers be not hea\"y, it is better not to let them 
enter tho wall at all but merely to rest in the 
stirrup, because in case of tire they cannot then 
damage tlie wall when th(‘y break and the 
ends tilt up. Another good means of accom- 
plishing (h(* same end is to bevel the en4s of the 
timbers as indicat('d by a dot t cd line in 297. This 
cloe.s not appreciably diminish their strength, 
allows them to enter the w'^all, and also leave? 
plenty of air space. The main timbers in ground 
floors may be supported intermediately by 
brickwork [287], and those in upper floors by 
pillars or stanchions. „ 

Flooring Boards. These are generally laid 
dowm by the joiner. The forms of edge joints be- 
tween boards have already been sho^vn in 132 to 
139 [page 3845], biit plain square butt joints i^e 




TIMBER IN FLOORS AND 1>ARTIT10NS 


285. IKmblo floor with two binders 286. Framed fl«x»r 287. Itru kwork for ninin Umbers 288. Ce ling 
§S5f* 289,' Strutting and pugging 290. Floor witii brick arch fui* hearthstone 291. Double floor 292. Cogged floc|r joist 
294, Joists framed between binders 295. Floor showing girder and binders 290. Binder 
ropported by Iron stirrups 297. Wall pockets for girders and hinders 298. Simple partition 299. Partition with boards ^ 

instead of laths 800-308, Trussed partitions 
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frequently employed for flooring boards. They 
are generally nailed on to the joists with flooring 
bj‘ads. In som<' forms of joints these can he 
concealed. Oeeasionally, in high-class Avork 
screws are used, their lieads being sunk about 
4 in. and the hoh'S afterwards plugged with wood, 
.iQie grain of whi<^'h runs tlu' sanu* way as the 
hoards. Knd grain joints may he eitlier stpiare 
or splayetl. In the lalti'r ease only the over- 
lapping pai t ne(‘d he n;iil(^(I. 'fliese joints must, 
of" course, always occur on joists. Kor the sak<‘ 
of uniformity th(‘ lengllis a.r(‘ usually arranged 
so that alternate boards are joined on tlie same 
joist. An unbroken line of Jieading joints is 
never allowed to occur on on(‘ joist as it would 
he a needlessly wisik arrangement. MV) minimise 
the opening of joints tlirough shriiikag'c of 
hoards in tlieir width, tlu^y should Ih‘ w(“ll 
seasoned and tightly erampi'd logctluu’ in laying. 
NarroAV hoards shrink less than wide on<*s. In 
good floors two thi(MvU('sses of hoards are some- 
times laid, one at right angles to tlu* otlau'. In 
such cases the ujiper series of hoards ar<‘ ii.sually 
of hard Avood and h'ss in IhiekiK'ss than the 
lower OIK'S. Wood blocks are sometimes em- 
ployed instead of hoards, Imt they are laid 
on eoueix'te. 

The laying of floor hoards. sliould he d<‘lay(‘d 
as long as possible to avoid gi-tling llu'in swollen 
by dampiK'Ss in the building, and suhseipiently 
shrinking badly. When put down tliey sliould 
be as dry as possible. In (uises w Ikmi* t wo layers 
of boarHs are pul dowm transv'crsely to <‘ael-. 
other, the under ones may la* laid as soon as tin* 
joists are ready for them, arid tU(‘ othms put on 
Avlicn the main, work of the building is com- 
pleted. 

The Carpenter’s Work. Tlie dim<‘n- 
sions of th(‘ timbers are di'cided by tlu* span 
and by the w(‘ight tJic floor has to carry. M’his 
latter ranges from about 1[ ewt. allowed for 
each square foot of floor surface in dwelling- 
houses to .‘1 ewt. in warehouses and factories. 
The stability of girders and binders, and tlie 
supports on which they rest, are of more ini- 
portanee than joists, Avhieli need not vary 
greatly in section in any tloor. The eaijKnter 
is provided with timbers of the section required, 
and his Avork consists in Cutting them to length, 
making the necessary joints, and securing lliem 
in place. M’liis is generally done vvliile the walls 
are in course of (*reetion, because’ it ties the 
walls and also pro\ itles staging on wliieJi planks 
call he laid temporarily for eonA'<*nienc(' in build- 
ing. As, Avitli the exception of flooring hoards, 
the Avood is all concealed when the building 
is finished none of it is planed, and no regard 
need be paid to appearance. The Avork is 
usually of a siinpli’ character when the arrange- 
ment of timbers lias been decidi’d on, for the 
joints, both at ends and at intersections, are 
repeated, and are plain in character, Avith the 
exception of tusk tenons, which are noAv com- 
paratively seldom employed. 

Partitions. Partitions between rooms 
are vary ir'qucntly of wood instead of brick 
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or stone. The simplest ftrm of partition is 
slioAvn in 298. Jt is called a studded partition, 
and is intended to rest on a floor or joist. It 
consists of a square frame, the outside members 
of Avhich may measure 3 in. by in. or 4^ in. 
by -1^ in. in section, filled in Avith a scries of studs 
measuring 2 in. by U in. placed at intervals of 
I ft. or 2 ft. Laths are nailed across these and 
jilastcr laid on as for a ceiling. Another method 
is to use ])oards in place of the laths [299], two 
horizontal rails l)<‘ing shown in tliis case, the 
u])j)er oru’ eorrespoiiding with the top of the 
doorway. SoriK’tinu’s tlie spaces betAveen the 
studs are filled in Avitli briekAvork, and these arc 
called hrickt}<Hj(}fd ])artitions. The ])artition 
is usually 4.\ in. thick, to correspond with the 
bricks. Imt in souk’ eases wIkmi tlu’ ])artition is 
very small, it is imuh’ 3 in. thick, and bricks may 
then h(‘ built in on (‘dge. In many eases the 
weight of tlu’ pai'tition cannot be allow'cd to rest 
on a door, but must Im’ carried ilircelly by the 

Avails. 

Trussed Partitions. The fnimeAvork 
then has to Ix’ trussed in a very similar 
fashion to that of roofs. Pigs. 300 to 303 are 
e.xamples of jairtitions Avliieh ai>‘ said to he 
Iru.ssed. and w liieh w ill bridge from Avail to AAaill. 
with muel) more rigidity tha.n tlie first tAvo 
<‘xample.s. Doorways at tlu^ sidi^ arc usually 
iieeesairy, and this complicaii's the trussing. 
MVaissing, iiowawau’. is not, often now' earrii^d out 
so elaborately as forimaly, the walls being often 
bridged by a steel girder which sup[)orts the 
partition, or the jiariitioii is arranged to come 
ovi‘r one of the floor girders or biiidors, the 
dimensions of tlui lalU’r being increased, if 
reeessary, to earry the extra Aveight. 

M’he vertical studs are often slifToned l)y 
transverse Hogging pii*ees. Tiiese may he fitted 
betwi’cn iSOOJ, generally out of line as showm, for 
eoiiA'ciiienee in nailing them in; or they may he 
in one ])ieee noteh(;d in, eiDu’r flush or slightly 
below the surface of the studs. In some eases 
short pieies are ri’hated between, instead of 
simply nailed. When laths and ])laster have to 
he at inched, the studs are generally a trifle wider 
than other jiarts of tlie framework of the parti- 
tion, so that the latter will not interfere with the 
k<*y of tlu’ jilaster. As Avith ceilings, narrow 
strips are .st)metimes ])ui on the surface of wider 
pieces so that wlu'ii the laths are on the plaster 
will not have its liold interfered with by the 
Avid(‘ surfaces immediately under tlie laths. 
The attachment of narroAv strips for this purpose, 
both in ceilings and partitions, is called brand, ering, 
or firriwj. Studs an^ stub-tenoned, and princi- 
j)als tenoned through at top and hottpm. 

In larg(’ trussed partitions the joints and 
methods of eonnoetion very much resemble those 
of king and (jueen ]iost roof trusses. Straps and 
bolts are used in the same Avay, and the methods 
of jointing are the same. The horizontal 
member at the base is called the siM, the one at 
the top tlie /lead, and intermediate ones interlie. 
M’he vertical members at the ends are wall posts, 
and those which form doors arc door posts. 


Continued 



SOUL AND MATTER 

Group 24 

PHYSICS 

The Physics of the Body. Animal Magnetism. Mesmerism and 

31 

Hypnotism. Psychical Mysteries Can Never be Explained by Physics 

lull! 


pil'.M' I'Mti 


By Dr. C. W. SALEEBY 


rr is ^oixl to hiivv th(^ 0|)}»ort unity of discussing, 
^ liowcvcr lu’icfly, a. sul)j(‘cl of very gravt^ in- 
K'Vcst, Avhicli has unfortunately lent its(‘lf to all 
sorts of quackeries and almses. It has long Ikm'ii 
positively kiunvii tliat- tlu^ living body ]>ossess(‘s 
;i. nuinixr of naiiarkahK* cl«‘ctrical proper! i(‘s. 
AV(‘]iav(‘ already seen, for instance', that ch'ctrical 
e haiige's arc' produceal in tlu' re'tiua of tlu' eye l»y 
the iutliK'iiee of light. .Muscular tissue, also, 
is tla^ siU', und<*r certain conditions, of th<' 
j)n)duetion of an eleetiie eiiri-enl. Wv may 
hrielly n'lnind ourse'lvi's of tlu' ee-K hiate-d ohse'i - 
vation made^ hy teilvani, in 17'''<), of the* motion 
in a. frog's linihs hung from a metal railing. \V«‘ 
now kiiow that the nuiseh's of that limh wart' 
ali\e. Xo current can Ix' produei'd in d<*ad 
rnnsele. 'Pla' hri(*f facts w(' have* note'd are only 
indications of the exist e*nee of a. \ <‘ry intei*e.''t ing 
hraneh of science known as nninml t hrfririft/. 

Mesmer and Mesmerism. Ihit tin* 
term animal maiindisni has Ix'cn aiiplie'd to 
phenomena of a. (litferent kind, 'riiey \\<‘re first 
ami most notably (‘xploite'd })y th(i e-ele'lnateal 
Aiiteui MesiiK'r (ITIld-lSlo). It \Nas Ids tlu'orv 
that tlie inlliK'iiee exc'rted l)y certain pc'isons 
upon other ])ersons, and notably upon soim* ot 
tlieii’ diseases, is I'eally <»f magnet ie origin. It 
was a ri'asoniihle inference' from thi;. tlie‘<»ry of 
aniinal magnetism that similarly sat isfaetory 
re'sults might h(M)l)taine-d from the use* of e>r<linaiy 
magnets in the' tre'atment of dise'ase*. It was neit 
long. howev(‘r, before' Alesnier discovi'ied that 
this llioory did ne)t he)l(l ; lU've'rthele'ss tliei te'i in 
animal magnetism survives tei this day, and is 
still us('d or abused in many epiarte-rs. < )nly la'^t 
y('ar (IhOo), for instance, there* was published, 
under the* title “ P('rse)nal Magnetism, 're'le'pathy, 
and Itypimtisni, " a Ixxik whie'li eemtains a goexl 
deal of iruth, hut which, uiddrtunate'ly, tends 
to ])erp(*tuat< a- delusiexi. VVe may say posi- 
ti\ely that, in tlie sense* jji wliieh the pliruM* 
hiK h('ei) used since it was tirst e eiined, the'ie* 

no such thing as animal magnetism. 

Me must not lx* misunderstood. It is one' 
thing to assert, that tlie'i'e^ is no sueli thing .as 
animal magiu'tism, aiiotlier and an e'ntire'ly 
diOerent thing to deny the reality of the n’lnark- 
ahle^ and exirenudy impeu tant ])lu'nomena which 
this stupid phrase has hexm called upon to 
< \}>lain. Mesmer was a. (*lever man, but lu* iiad 
uuieh (ju.aekory in him, and his sueee'ssor, tlie 
Jkiron Heiehenbaeh, was like unto him. 'riii*- 
man believed that ho Jiad discovered an imixat- 
nf rabh, or, as we sliould now say, a now form of 
energy, which he called o(hfl, produced by 
iitagnets, the human body, and other means. 

Hypnotism, It wm just about this time 
that, in 1841, James Braid, a Manchester sur- 
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geiuj, disinisM'd the physical ('Xplaiuition from llio 
realm of the eredihh* and raised the whoh' sid>j(*et 
to a iK'w ]daue. Wt* owe to liim tlu* now- 
recognised word Inj jmolism. 'I’lie terms nu'smer- 
ism .and animal m.igm'tism should Ix' entirely 
dro])ped. Tlu'V ‘an* wholly mish'ndiug, and 
indieati' no trutJi at all. Ama/.ing as the facts 
of hyjiiiotism and suggi'sl ion an*, and of tlu* 
jirofoiimh'st interest for I he sindent of tlu* mind, 
tliey Jiav<^ nntJiing whatever to do wilh wliat 
physicists havi* called magnetism, and llu^ sooiu'r 
the f.iet is gi'tiei'ally n'cognised tlu* l)i'ttei‘. 

It has hei'n 1 bought by some t hat t lu^ r(*e('U< and 
extiaoiiiinaiy extension in physical and eliemi- 
eal knowledgi' would rt'vi'al some basis of fact 
f(»r tlu' theories of thos<‘ curious pi'ople who 
p<*isisf in desiring a matc'iialist ie explanation foi- 
thesi* ])lu*nomen.i. 'this is not so, Jiow(*\'<‘r. 
X<*ith('r tlu* “ chemist ly of tlu* ion ’’ nor the 

ehemisty of the eh'ctron " — to (piote useful 
])liras('s employed by Sir. W'm. Hamsay- 
lias givi'ji the smalKst indieatiou of any ])hysieal 
hasi.s for the facts of JiVfinolie sugg(*stion ; nor 
n('('<l tlu* X-rays he adduced as ])roviding a 
probable* (*.\])lanatioM. Whetlu'r these N-rays 
exist or not, at any rate* they luive* neithing to 
do wilh hypnotism, which is e*one‘<'rm'd with 
the* ae'tieui e>f mint! n/n>n niind^ and with tliat 
alone. 

Human Radio=activity. 'I'he* epustiem 
ai'isi's, Jie»we\er. wlu'llu'f there has not lx*en 
(h’lnonsl rati'el sue h .a thing as human radio- 
activity, and l)ethe*r (hi.'i (hies nrit furnish at 
last a reasonable* physical explanaliem of tlu* 
facts of sugge'stiein eir animal magnetism see- 
e-alled -tJie term radio-activity meivly Ix'ing 
substituted lor magmtism in the* light of more 
advaiiea'd physical Uneiw le*dge*. In studying (his 
quest iem. tlu* lirst ])oinl tei eein-side-r is tlu* 
<*xisteiiee of liumaii ladiei-aet ivity. As wc have* 
aheady se*en, it is ])re)l>jihle tliat radiei-aetivity 
is a pnqierty possi'ssed in varying degrees by all 
forms ejf mattt'i, that which e‘ompej.s<*s tlu- 
living hexly' Ix'iiig no except ion. Uiit, as wt* have 
also seen, tlu'ie* is only a- ve'iy se-anty grou]) eif 
rai’e^ elenu'iits whieli display ladiei-aetivity 
in aiiy4hing like a high degre't^ ; indeed, the 
poss«'.-sion t)f tliis pro])erty by any eh'iiu'iits otlu'r 
tlian radium, uranium, thorium, and a few 
mon*, is a matter of speculation and inferenec 
rather than ae-tual dt'ineuist ration. Xow', though 
traces of these elements are possibly to he found 
everywhere, tliey art* certainly not amongst 
the recognised constituents of the human 
])ody^ For practical puijiost'S. wc may say 
tliat human radio-activity is a myth. If tlu* 
Jiving animal body displays any radio-activity 
at all, it is entiiely negligible, being certainly 
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no greater than that ot a host of impotent to langiiago and, as in the case of the two 

Kuhstanees which have nevi^r been credited with meanings of the word ,spirity he will realise that 

the possession of “ magnetism.” Tliat explana- men have always tried to express the psychical in 

tion must therefore be dismissed. terms of tli<5 rarefied physical. 

The Body is not Radio-active. The The Materialism of Human ThinK- 
iiotion that the living human body is radio-active ing. Thus, in dis(;ussing the phenomena of 

is duo to a popular erroV as (o the meaning of suggestion and hypnotism, we must be entirely 

the term radio act ire. Kead<‘rs of this and its ind<‘pen<lent of any physical terms. We ha\a^ 

companion cours(‘ are aware tba-t radio-activity to employ such words as suggestion and sub- 

is the outward and visiblt^ sign of an inward consciousness, but w<; will surely err whenevci- 

atomic evolution, and that this sign consists we introduce material language. Th(^ ex- 

of the expulsion of electrons or charged units planalion of the whole illusion is immensely 

of mgativc (‘Icctricity from the radio-active significant ; it is to be found in the incurabU^ 

atom. It has been thought, howc^ver, and some mat<;rialism of nearly all human thinking. A 

of the mcflical ])a])crs have lumped to ])ropagate ])un‘ly ])sychical explanation will never satisfy 

the error, that the term radio activity means anyone but the pIiilosopluM*. Tlu^ common 
sim])ly the ])roduction of rays. Jt this wcmc so, ]M‘ople want sometliing material, but, of course*, 

the t(Mm would have no special meaning at all. they want it rarc(i(‘d. 'I’licy will l)e most in- 

Kverything that transmitt(‘d light rays or heat dignant if it is suggested that the soul con- 

rays would be radio-active in that sense. But sists of matter — and rightly so. But if we suggest 

the rays produ(*ed by radio-active bodi(‘s are not that the basis of the soul is (‘Icictrical or ethereal, 

ethereal waves at all, but an^ actual particles they are im})ri‘ss(‘d, not. r(‘alising that this 

or corpus(*ies. <‘xplanation is just as materialistic as the oth(‘r, 

Th(5 human body certainly docs transmit and e(jually Avorf hl<‘ss. 'I'hus, even at tlu^ ])resent 

<5thercal Avaves, though there is no reason to day, wh(“n some peo])l(* who sternly reprobat< 

suppose* that these differ in ejuality or (luanfity materialism find solace in ridiculously material- 

in different persons according as Avlicthc*!’ tlu‘y istic. (‘xplana.1 Ions of psychical ph<‘nomena, w<* 

possess a higher low d(‘grec of personal magnetism see tlu* ])crsistcnce of that habit of mind which 

so-called. The body letlccts light that falls the study of r(‘ligions and the study of languag<‘ 

upon it. It also emits in large (h'gree the AvaA'cs Avhich is almost incurably materialistic — 
of radiant heat. If we are to believe Ih’ofessor j)rov<‘s to ha\'e prevaiNal amongst mankind 
Blondlot, the body also produc(*s the ])arti(adar throughout the Avhole of hist tny. 

kind of ethereal Avaves that arc named after him. Thirty years ago it was thought by some 
and if w<^ are to l-K'li(5ve his colhaigue, Brohissor that physics, or, ralh(*r, tin* group of sci<‘nces 

(^harpentier, these aix^ ])roduced in exce])tional which Ave include* under that term, was ap* 

degree by active nervous tissue. Nf»ne of. these preaching som(“thing like finality. Th<*re was 

propertie.s, how<*A’er, has anytliing to do Avith doubtless much room for impi’ovement in detail, 

radio-activity. but the great discov(*rics had bc('n made. 'I’hc 

Non-physical Explanation of Psychi-. last decade, hoAvever, has witnessed Avhat is 

cal Things. Furtlu'rmore, all tliese properties nothing less than a transformation of many 

may be absolutely excluded from tlu* causation aspects of physics and tin* ailditioii to it of new 

of th(^ facts of .sugg(*stioii. We may study the .sciences. Radio-activity is by no means the only 

])hysios of the body as closely as \v<*. please, hut subject which has sprung into m^w existi‘nee of 

Ave Hnd nothing Avhatever that affords a physical late years. We must attempt to outline the 

or materialistic ex])lanati()n of lhes<5 facts. On main facets of .sonui of these in the brief 

thc3 contrary, avc are contirmed more than ever remainder of our course. 

in our kiioAvledge that they have nothing The Higher Psychics. It is to be hoped 
Avhatever to do with anything 7 )hysical or that \\e shall ree.ognise how tlu^ “ Great Mother of 

material. They belong to a totally ditTerent the Scienee.s,” in giving birth to all these young 

order of existence, and no matter how subtle <*bildreii, lias not lost her maternal control over 

or refined oi’ impalpable our eoneeptions of them. On the contrary, every day shows more 

physicjal existence may become, Ave are not one clearly, first, that each development in pliysics 

whit nearer finding the psychical in the physical. may be tnisted to throw light upon subjects 

'Phe ditference lietween the tw o is tlu^ most ulti- Avhich, at first, may seem scarcely cognate, and, in 

mate, fundamental and absolute of all difTcrences the second place, tliat the empire of physics is 

in tlie universe ; all otlier differences are super- steadily Avidening. Already we are on the verge 

fieial. Any kind of matter or energy can Ik 3 trails- of explaining all chemistry in physical language, 

formed, we may helicA^e, into any other kind, but us being none other than a matter of applied elec- 

soul can noA^er lie expressed in tm’ms of matter. trieity, and the time is at hand when tne whole of 
The term persojial maynetism is only one more astronomy will be similarly included Avithin the 

illustration of the constant attempt to explain grasp of the great principles of physics. We can- 

thc psychical in terms of the physical. If the not yet say that biology itself must be regarded 

reader desires to realise, how constant this as demonstrably no more than a higher physic.s, 

attempt is, let him study the materialism which but the more closely aac study living things and 

has alAvays liecn, and still is, the curse of religion, living matter, looking at them dynamically as aa^'H 

and from which only the religious conceptions as statically, the more certain are we that this 

of the few in any age are free ; then let him turn statement will one day be regarded as a platitude. 

Continued 


4460 



* 

Group 16 

REFINING SUGAR 

FOOD SUPPLY 

Melting, Filtering, Decolorising, and Boiling Down Processes. Crystallisation. 

10 

Loaf, Cube and Granulated Sugar. Treacle. Golden Syrup. The Refinery 

',1 • Ml 

1 ' >ntiiMU«i fioiii 


'T'lIE term refined .wqnr is iiscnl for those finer 
* qualities vvliieh are made from raw sugar at 
central rctim^ries, and in which animal cliarcoal 
lias been used for decolorising. The term is 
elteii incorrectly jqiplied to cliemicaliy treated 
beet sugars. Sugar n'fining is mainly a 
incclianical ])roeess, and consists briefly in dis- 
solving the sugar in watcM*, liltering through 
clotli to take out suspended matter, and then 
fhroijgli animal charcoal to remove colour. 'Plu^ 
clear bright Ihpiid is finally evaporated anti 
boiled to crystallisation. 

Preliminary Treatment. The raw sugar 
is usually submitted to a preliminary treatment 
bt'fore tjH‘ first stag(‘. 'Plu' re.w sugar is mixed 
with a small (piantity of syrup, put into a ctmtri- 
fugal apjiaratus, f lul w.bslu'tl with steam until 
the syrup flow ing from tht' ctuitrifuge comes away 

of a light colour. Kaw' 

suge.r may be scad to 

consist of sugar crystals \ 

end molasses, and by '• > 

washing out the latttu* 

the ]mrity of the sugar Mm 

is at oiKu* raised by this IhH 

tr(‘atment. TJie iru'thod . 4 

WMS first suggested hy ^ 

Weinrich, hut much 

improved subM('quently 

hy [)uii(‘iMi and New- 

lands chi(*ily in the ' 

method of admitting 1 

steam and separating 

lh(^ grades of syrup. 'I’iie n/u 

process separates the 

raw sugar into partly il 

relined crystals and ' ‘ ‘ 

wasliings containing a 

good pro])oitiou of the 

molasses. ^ ( hamin;;- oiM-nin^^ h. SO-i 

Melting, The partly a. 

letined sugar is dissolved in w^ater, or as it is 
i< rmed inrlted, the melting-pans, holding .‘1 tons 
Jo 10 tons, being known as/;/o?/>7/p.^. Tlie sugar 
is passed througli a grating into tlie hlow-u]), 
which is provided with a false bottom, .stirring 
gear, and heating arrangement (*itlier <^f copp»‘r 
eoils or for live steam [21J. IFere the sugar is 
> Helled at a temperature of 150'-’’ V. to 170® F. 
to a syrup of 2S° Beaume, and is then filtered. 
In the ease of low quality sugars defetiants are 
used in the blow-ups, tlui oldest and best 
linown being blood. 

Filtration. Most refineries in Great Britain 
use the old Taylor bag or stocking filter [22 J 
lor clearing the liquor produced above, although 
tlie Danek filter is the favouritt? on the Continent. 
Tlui filter presses described under Beet Sugar 
Manufacture are also \ised, but not to any great 
f‘xt(‘nt [page 4103]. The Taylor filter consists of 
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a largt‘ iron ehambiu* with tightly-fitting doors 
in the front. At the to}) is the tank or filter bead, 
leading to a series of m(‘fal soc^kets to wJiieh long 
filter bags are attached. Tlu'se bags anr made ot 
twilled cotton nuN’.suring Oft. long and 2 ft. to 3 ft. 
wide* when opeiu'd out. 'Phe bags are put into 
sheaths of eo;i.rst‘r material, and, tlie sheaths being 
smaller than tlie bags, a larger liltering surfjMM* 
is ensured. The hags are si‘eurely fasten<‘d on to 
tlie nozzles, and Jiang inside iJieVhamher, wliieh 
is fitted watJi steam h(‘aling ajiplianees. A filter 
chamlxM- eont iins 200 to otX) of tlu^ filter h.-igs, 
and e;w*h l>ag can he s(‘])arat(‘ly controlled hv 
plugging th(^ hole leading to it’ from the. iiltiV 
head, this h(“iiig neci-ssary wiieii one of the hags 
turns out to 1)(‘ defiant ive. Some modem forms 
of 'Paylor Ultia's lic.vi^ nauovfdile filter lieads. 
so that the whole of filter hags can he 

riauoved at once and 

\ repbu‘i‘d hy a. fresh set. 

'Ph(‘ litjuor from tlm 
blow- li) IS is run on t(f 
tb(‘ head, 

])ass(‘s into the hags, the 
tiauperature hiuiigmain- 
Tt* — tain<‘d hy letting steam 
into th(‘ filter chamber. 
iMItHUH WluMi tlie hags hecamu' 

-f l>]o(‘k('d up witli dirt tin* 

J^upply of liipiid is 
cut (»iV, and th<^ hags 
' allowaal to dnibl. 'Pile 

hags ai’e tJien deta<died. 
c.iid washed systemaii- 
J. cc.lly in scvta’al tanks 

‘ wiM-ni water, tlm 

^ ' ' Wiishings hi'ing rc'served 

iir.ow-ri' i\\\ aeeouni of tin* sugar 

II vahf r. steam iujiviMr tur t hev eoutaiiiand ruii into 
tlu‘ sircft-ivntn' tank. 

Decoloration. From the 'Paylor filter 
the bright liipiid is passed to large char cisterns. 
Thes(‘ are iron towers from IS ft. to r»t) ft. high, 
filled with animal cliarcoal or char. The bottom 
of tlie char cistern is a jierfoiatial plate covered 
with a blank(*l, and on tliis the ebar is pai^ked 
to witliin a sliort distanci' of the, to]>. bright 
liquor, still w'arm, i.s allowed to tlow in at the top, 
and, w'Jien full of liquid, the bottom cock is 
turned olT and the wholes left to “ settk? ’ for 
some hours. A char filter holding 20 tons of 
char has room, in addition, for about 10 tons ol 
liquor. After a few liours, tlie cock at the bottom 
is opened, and the liquor, now free from colour, 
drains away. More lii|uor is slow ly introduced, 
until the filtrate becomes tinted, when llu 
stream of liquid is passed into a sejiarato vessel 
for a lower grade product. 'Phis is continued 
until tlie colour .shows that the char has ceased 
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to work, when the supply of rupior at the lop is 
itut otf, and what r(*iiiains in tin* cliar oistern 
drainod off; tlio char is then washed with hot 
water, and tlie washings run into the sweet-water 
tank as long as they show the prescn<*e of notable 

quantities of sugj!.r. ^ 

'Phe eliar is in this way 1 'ifj llHl 

washed till tlie wat(‘r 

runs clear, wluui it is f 

allowed to drain, and J / I | 

t h(‘ char lji.k<*n out and \ (jT 'll * I 

r(‘vivified by burning. ^ ' I 

In some sugar hous(‘s, j 1 I 

sulpliurous acid is 7 | • I 

added to the yellow ] ' | 

li(jUor and (‘xerts a I ' | 'ft 

\ (‘ry c'ff’ectual bl(‘ach- j | | | 

ing action, any (‘X<‘c*ss • S 

of acid being expel l(‘d 
inthesubs<‘quent iuNit- ~ 

ing operations, ('har- 

washing machines 22 rvYi 

much used. 

Reburning Char. 'Plie reyiviticat am of 
tlie charcoal is (‘tfected in pipe kilns (231- The 
pipe kiln consists of a scries of cast-iron ])ipes 
into which the char is plac«‘d and heal applied to 
the outside of the pi])(*s. 'Phe 
kilns an^ In^attsI t‘ith(‘r by 
direct coke firing or by gas, th(‘ 
advantages of the latter 
niethod being that there is an 
(‘conomy of fu(‘l, absence of 
ashes, and gnsater uniformity 
in heating. Jhuieath the, kiln ■ 

])i])es are corresponding cooling 
])ipes. 'Phe char is brought, to 
th(^ kilns wet, jind is first dried 
and then, having Ixhui tilled 
into tin* kiln pipes, is Jieatt'd 
n*d liot. 'Phe char is next 
|)assed to tlie cooling jiijies 
beiK'ath by means of discharge 
\alves, the contents of the 
cooling pipes being passed to a 
ho])per, and from this taken to 
the char cistern for use again. 

Animal Charcoal. 

Animal charcoal is jiii'parcd 
from bones by first degreasing 
them by heating with water or 
a. solvent such as laaizcne, and 
th(‘n carhouising the boiu's in 
retorts, 'Phe carbonising lakes 
six to (‘iglit hours and during 
the ])roeess bone oil and am- 
monia are given off and 
eolleeted separately. 'Jdie 
charred hones are then placed 
in air-tight bins to cool, and, 
after cooling, eriished afid 
graded by sifting. Sugar refiners 
lirofer a line grain <‘har for 23. riiAU ke> 
decolorising purposes, hy »! 

eluwcoal dooolorise.s is not (*asily answered, but 
•organic btxlies in the ehar play an important 
part as colour aUsorbers. 'Phese organic bodies 
are gradually dissolved out by the sugar liquors, 
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and although the char can be revivified a 
largo number of times thcTO eorne.s a time 
when the organic bodies referred to arc used iij) 
and the charcoal is iLseless. 

i\lt(‘rnative proeevsses of revivification have been 
-nrmmtmTTn suggcsted Viy artificial 
HflT' T Iryfllllllllllllllljj cultures of bacteria. 

iiii lllllllll Many subs ti tu tes for 

I fall ^far short^^^^^ 

Crystallisation in 

Ul T*IIjI Liv ,, loin 

Motion. In ISffl the 
Ma ‘liiiicnfabrik rJi'cvcnbroich ])atentcd tlu‘ir 
method of crystallising in motion — a distiiu't 
advance on ])revious }>ractice. 'Phe massec.uitc 
from the pan is run into tlie apparatus, which 
tak(‘s th(' form of a large eylin- 
d'U', and is kept in very slow 
movement by a stirring arrange- 
ment. In most eases hot water 
is eirculal(‘d in the outer vessel 
to control tin* cooling, and in 
soim^ cas(‘s tin* vi'sscl is airtight 
and woikcd under a partial 
vacuum, air pressun^ being 
utilised to I'lupty the pan wh(‘U 
finished. Tlui process [ireviuits 
thi‘ formation of small grain by 
inducing the crystallisable parts 
of the nuis.secuite to grow on 
(uystals already formed or iiitro- 
due(‘d. In the latter ease the 
crystals are brought up to the 
lemp(‘rature of the massecuite 
before being added. The advan- 
tage of having largo crystals 
over small ones is tluit the 
separation of molasses in the 
centrifugal machines is much 
facilitated. 

The method is used in be«t 
.sugar manufacturer as w'cll as for 
residual jiroduets of the refinery. 

Centrifugail Machines. 
When sugar is to be machined 
it is run from the vacuum pan 
into a heaUu* fitted with stiiring 
gc‘ar. Fjorn this it is placed 
into the baskets of cemtrifuga! 
machines which, when revolved 
at a high speed, throw out the 
viFYiNO KiLTQ syi‘up. The sugar is more or 
Son, Liverpool) Washed, discharged into 

bins, air dried, and packed in bags holding 2 cwt. 
for sale. The syrups and washings are collected 
separately ; from the syrups another crop of 
crystals is obtained, while the washings, being 
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aro boiled up with the licpiors used for 
[)i()ducing first product sugar. The centrifugal 
inachino |24] is an apparatus which by water, 
holt, or electrical driving is spun at a rate 
\wirying from 500 to 1,2(K) revolutions a minute. 
It is arranged for discharging the contents 
at the to]) or bottom and lias washing or 
steaming appliances. Su])or- 
lieab'd steam is used in the 
baker process. The basktd into 
Mliich the sugar is placed is made 
of perforated metal, the revolu- 
tion of the bask(*t causing tiu 
mass of crystals aiul molassc's 
to be violently thrown against, 
the inner wall ; tlu^ molass<‘s 
arid a ]K>riion of tlu‘ crystals 
pass through the perforations, 
i)iit the greattM' part of 
the crystals a, re retained 
in til e basket. (Vntrifugals 
are eitlier driven or sus- 
pend(‘d, tJn^ latter tj^pe 
being used more. Thesi/o 
of the basket is .‘10 in. 
diamc'ter, but a larger size 
<»f *48 in. <tiameter is in 
us(‘ which, although (‘cono- 
mising labour, takes more 
j lower to drive. 

Loaf Sugar. Tlie 
<)ld<‘St form of relined 
•sugar is thc^ sugar loaf. 

1’() make thesis the masse- 
< uite is formed with a siuj 
healer and raised to between IHtr and 100^ V. 
Fiom this the mass is run into conical iron 
moulds, which hav'c a small hole at the top 
or coiu^ aiul a series of moulds is jilaeed coiu^ 
downv ards in a supporting frame. The hoh? 
at tier bottom is stoppeil up with a wooden 
• pike. When the sugar has jiartly solidified the 
contents of the mould are mixed up with a 
b r u s li i n g 
off” hook with 
the object of 
making the 
t c X t u r e 
t h ro ugh oil t 
the loaf man. 

I'ho moulds 
lemain in the 
Idling - house 
lor 10 or 12 
hours and by 
that timi‘ the 
contents hav(‘ 
become solid. 

the 

moulds are removed to a warm room, the plugs 
*n the cones removed and “green ” syrup drips 
h’om the mould for about 24 hours. A process 
known as liquoring then takes place. I’ho top 
'"urface of the sugar is removed, mixed with synin 
deare^ or clairce)^ and replaced. 
'Mute liquor is then fed on to the top of the 
oaf and drains from tho cone, taking with it 
‘^oy coloured impurities tliafc remain in tlic 
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sugar. The liquoring is repeat t‘d si'veia) times, 
blued water being used for the final liquoring 
until the runnings are quite clear and the loavtss 
of uniform whiteness. Special appliances ait‘ 
in u.sc for supplying measured quantities of 
to the cones, and suction a])})aratus 
eoinpn*ssed air is (‘m|)loyed (by 
Steffen & Seheibler) to hasten 
the passag(‘ of the liquor through 
the sugar loaf. 'Fhe loaves an‘ 
(‘ventually taken out of the 

moulds, dried in racks, and 
wra}>|)ed up in thick paper. The 
])roeess takes about a fortnight. 
The blued water refi'rred to above 
isp7-<‘p;iri‘(l from ])ure ultramarine, 
he ])urpose of th<‘ slight addition 
•f blue IxMng to correct an^^ re- 
maining tint of yellow. 
Special centrifugal ma- 
chines arc made for |)urg- 
ing sugar loaves in the 
centrifuge, and many 

maehims ba\e been 

(l(‘vis(‘d for tinisliing olf 

the loaves ami also for 
cutting them into euhes. 

Cube Sugar. Tin* 
slowness of tho method 
of making sugar loav(‘s 
has h*d inventors to study 
th(‘ question of how to 
make, cube sugar in a 
(piiekei* manner. j\Iany 
this end, which involve similar 
})rineiples, hav(5 l>t‘en yiatented. Tin* massecuito 
is boiled to sma,II grain ami tilled into dividi'd 
moulds of such a size that a plate of sugar is 
])rodueed. The moulds ar(‘ i‘itlier a kind of 
centrifugal baski't or contrived to lit into the 
centrifugal basket. The masseeuite is cooled in 
the mould, during which })roeess the crystals ar(‘ 
joined togt.qhcj' hy a, st'condaiy crystallisation. 

l’h(^ cooled 
moulds are 
then ])utinthe 
^ ^ centrifugal and 

the syrup s])un 
out. h e 
])lat(‘s an^ also 
washed with 
clairei*, whieii 
is ill turn s]>ui) 
out. T h e 
moulds are 
removed and 
tak(*n a])art. 
tlie plates of 
rngar being 
separated and dried in a special store in a 
current of hot air. When the plates of sugar aw 
dry, they are out U]) into eiibes in machines 
invented for the jiurpose. Tlu* Adaut e.ube sugar 
process is worked on the above lines. 

Cube Sugar is Ousting Loaf Sugar. 
Another principk^ ado])ted in some machin<‘s, 
such as the Hersey cube machine, is to produce 
sticks or cubes of sugar hy means of pres-surc 
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from .soft, white* sugar that has been dried and 
piirg(‘d in the centrifuge. This jMoeess is mueli 
u.sed in the Tnited States. The method outlined 
above, in wliich the eul)es are made from the 
massiTuite dirc'c^t, is ])referable. 'I’he cube form 
is fast replacing tlie old form of huif sugar. 

Granulated Sugar. (lranulat(‘d sugar is 
produced by the Hersey process, patented in 1873. 
'riie granulator 1 25) consists of an outer conveyer 
cylinder 23 ft. long, (> ft. diameter, insidt* which is 
a smaller cylinder 23 ft. long, and 30 in. diameter, 
arranged to revolve* about fiv(^ times in a minute, 
and heated int(‘riuilly by steam. 'J'he granulator 
is inclined from the horizontal ])osition, so that 
sugar flitrodueed at one end trav(‘ls mechanically 
to tlui lower (Uid. A current of air is pass<*d 
or driv(‘n through the drying eluimbers to 
absorb the moisture tliat ari.ses from the sugar 
during its passages through the granulator. 
Sugar is iirst waslied in a e(‘ntrifuge, and then 
])ass(‘d through tin* granulator, about 30 barr(*ls 
of sugar being treat (‘d in an hour. 

The eHeetive drying of sugar is an important 
matter, since, if it lx* stored in a moist condition, 
much deterioration or ‘"greying” results, owing 
to thc! action of l)a(*teria dev(‘lo])ed on tlx* sugar. 
A sugar store that has become infected witJi 
‘‘ greying " baet(‘ria must ho thoroughly disin- 
fected, TolU'iis’s formaldehyd<* lamj) being useful 
for this. 

Other Methods of Refining. Alcohol 
was sugg(‘sted for n'lining sugar hy JJunean 
and Newlands as long ago as ItSTH. 3’he 
sugar was h(‘ated with aleoliol wht‘n the sugar 
was di8solv<*d; tlien, on cooling, the sugar was 
deposited in a ])iire state. Ten yujunds of sugar 
rcfpiircd throe gallons of alcohol. But tlie high 
cost of the aleoliol and th<* (‘X[)(*nst" due to loss 
are prohibitive*. 

la Laiigan’s ])roeess (he raw sugar is 
mi':ed witli a saturated syruj) so as to make a 
kind of artificial masseeuite. 'khe mass is drawn 
into a va( uiim pan for the ri‘moval of small 
grain and any contained air. Tlx* mass is boiled 
to form a natural mass(*eiiite, tlx'u cooled in 
erystallisers to about -40 ’ (\, .and subjei^ted to a 
systematic washing and liquoring with saturated 
syrup to increase' tlie ])urity. Tlx* sugar is then 
dissolved in tlx* washing veceptaele itself hy 
means of a special appliance. 'Phe object of the 
Langan process is to prevent the uaste of sugar 
ordinarily due to solution of the crystals in the 
centrifugal machines. By using saturated syrup 
this difiieiilty is overcome. 

Fontenille and Desormeaux’s Pro- 
cess. The Fontenille and Dcsormeaiix process 
was patented in 1898, tlie claim being that by 
it raw sugar can be eoi^^erted in less than 
four hours into retiii(*d sugar in pieces ready 
for delivery to tlie consumer. The nx*thod is 
worked in the following stages : 

1. Melt the raw sugar at a temperature of 
from 70"’ to 75" (’, and at a density of about 28 
Beaumo; 

2. Add finely -powdered animal charcoal in the 
preportioii oi from 5 to *40 per cent, of the raw 
HUga^, and iiiix at above temperature until the 
colour is discharged from the sugar. 
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3. Filter in pnjss-filtor, or scparati; the sugar in 
a centrifugal machine, the charcoal being re- 
covered and washed. 

4. Jleheat tlx^ syrup to 75" C. 

5. Bass the syi*up through bug filters und('i 
pressure. 

(). Coneenfratc, and boil to grain. 

7. Bass the masseeuite into moulds or crystal- 
lising apjiaratus, or submit to centrifugal action. 
If poure I into moulds only one cleansing is re- 
(piireil ; if into a crystallising apparatus, tlx* 
.syrup is sucked away by vacuum, and oix* 
cleansing only is needed. When the centrifugal 
method is used the mass is cleansed in the 
eentrifuge. 

8. The mass from tlx* crystallising apparatus, 
or eentrifug(‘, is broken up and sift(;d, and then 
sent to the moulding machine aftt‘r moistening 
with 2 or 3 per cent, of blue water. 

9. 'Phe moulding maehim! forms the pieces 
of the siz<^ required for sale by pressing. Tlx* 
]>ieees are exp(*lletl mechanically. 

10. 'Phe ])ieees ar(*. dried in a store at 00' 
eith(*r in air or vacuum. 

Crosfield and Stein’s Process. 'Pin 
(Voslield and Stein pnx*(‘ss de])ends on tlx* 
treatmont of the acid solution of sugar A\itli 
peroxide of liydiogc'U. 

The raw sugar is melted at about 160" F., 
and the acidity brought up to about 0’02 p(*r 
cent, with phosphoric, acid. Tlx* acid sugar 
li<px>r at about 27^ Beaunx*, and at a tempiTa.- 
ture of 180 ’ F., is treated with O'Ol to J per cent, 
of sulphate of alumina, and subsequently Avith 
0’005 to 0-() })er cent, of tannic acid ; then witJi 
0*05 to 0'2 p(‘r cent, of phos])horic acid, this 
treatment partly destroying tlxi colour. Wh(‘r<* 
deemed ix*eessary the liquor may he treated 
with sulphurous acid. Tlxi lijpxa* is rx'xt tilten'd, 
and the. filtrate is treated with 0 01 to I per 
cent, of peroxide of hydrogen, and phosphati* 
of .soda or animonia in (juantities of about 
0 005 to 0 *2 p(*r e(‘nt. 

The liquor is passed through a. tilter press, 
and the clear, briglit solution boiled to crystals 
in a vacuum pun. The masseeuite, which is 
very white and bright, is maehirx^d in centri- 
fugal machines, and washed therein with concen- 
trated syrup, or, if d(*sir(‘d, sugar solution aiul 
peroxidt^ of hydiogen. 

Robin - Langlois’ Process. By the 

Rohin-Ltinglois method, patented in 1898, tlx* 
fibres and dust in the sugar are removed by 
blowing air acu’oss a stream of sugar falling from 
a hopper on to a s(*ries of inclined boards. 
'Phe sugar is then crushed and treated with 
steam in order to introduce a definite small pro - 
IKwtion of moisture, and to brighten the facets 
of the small crystals. Tliis operation is per- 
formed in the mixer for the sake of uniformity. 
Jets of steam or atomised water impinge against 
angle plates, whence they rebound on to tlx^ 
sugar, falling from the supply tube into the 
mixer in two streams. 

The mixer is essentially an annular spaeis 
between two concentric hot-water jackets, the 
rotating blades and sugar being contained 
in this space at a desired high temperature. 



FOOD SUPPLY 


'fill* discharge Jiole of the mixer stands above 
iin annular trough in a revolving circular table, 
the circumference of the two machines inter- 
secting to the necessary extent. 

I'hc circular table contains on its periphery a 
trough across wdxich the moulds are ari’anjied 
radially in juxtaposed boxes. These moulds 
arc open at the top, and have perforated bot- 
toms. They are looked, disengaged, and opened 
l>y special appliances which enable them to 
work continuously and to be emixtied without 
injury to the bars of sugar. As the annular 
s(‘rics of moulds revolve, they pass in turn under 
the discharge hole of the mixer, and are tilh^d 
with sugar by inelined scrapers ; they tlnui pass 
on, and the sug,ar in each mould is com])n'sscd 
hy a corrugated roller, tixed in relation to the 
table, but revolving on its own axis, so tliat its 
])r()jt‘etionH correspond oonsceiitively with eaeh 
mould. At a further stage of the revohition 
the moulds are automatieall}^ ])laced undm* 
vaeiiiim and tJie syrup sucked out. and when 
<hy they are unlocked, emptied, and read- 
justed continuously by the devices m(*iitioiv‘d 
a hove. 

La Fontaine's Process. In the La Fon- 
taine method the patentee^ emi)loys tlu^ rt*dueing 
agents to the masseeuile instead of the ra^v juie«‘. 
T(‘u pa.rts by volunie of liquid sulphurous acid 
is diluted with 100 parts of water, and 4 litres 
of this liquid is added at intervals of liv^e niinutt's 
to U)0 kilos of masseeuite previously diluted 
with molasses from a pi’oeeding oiM*ration. The 
mass is wtII mixed, allowed to rest for an hour, 
and then eentrifugalised. When the greater 
pait of the molasses has se])arat(‘d, 2 litre's 
of the sulphurous acid solution is added by an 
atomiser jet to attack any colouring matter that 
may have escaped action and b<* still adhering 
to the crystals. By means of a perforated 
tube de]Kmding into the eentrifugal maeliim*. 
a mixtures of dry steam and pm’oxide of hydro- 
gen (f) vol. strength) is injected to refiiovi^ any 
n'maiuing sulphurous aeicl. After five iuiuii(<*s 
of this treatment the crystals become remarkably 
w4iitc and completely ti’ans])aient, thus indicat- 
ing their purity. Althougli tliis |)roee.s.s does 
not properly come und{*r tlu^ liead of refilling 
«ugar, it is given liere as indicating oik* of the 
luwver methods of whitening sugar. 

Ranson Process. Intlu* Hanson ])roeess 
the syrup is made alkaline with barium hydrate 
'>r sodium carbonate", and hydrogt'ii jieroxide 
added in the proportion of from \ litre to o litres 
per 100 kilos of sugar, according to (he colour 
the product. The decoloration is (*li’eeled 
gradually. To every 100 kilos of sugar 100 
grammes of powdered animal charcoal freed from 
pkosphate is added to accelerate the liberation 
of oxgyen from the hydrogen peroxide by which 
Ihe decoloration is etfeeted. Tlie excess of 
oxgyen is removed from the S 3 uup by adding 
hydrosulphitcs of aluminium or barium or by 
f’^d^^cing hydtosulphurous acid in the syrup. 
Ihe excess of sulphite in the syrup is converted 
into sulphate by adding hydrogen peroxide. 


The teniperatuic* is then raised to 7S^ V. and the 
syrup filtered and boiled to crystallisation. 

Ultramarine. The substance ultramarine 
w'liieli has been leferred to several times is a 
<louble silicate of sodium and aluminium, to- 
gether w'ith bisuliihide of sodium. It is a 
bt'aiitifiil hluc colour, and is made by burning 
a mixture of sodium sulphate, china clay, and 
earhon in erueihles for from six to nine hours 
at a red luaxt. The dull green product thus 
obtained is mixed Avith sulphur and roasted 
until it assumes a bright blue (’olour. In the 
“direct” mefhod soda is employed, and a very 
careful regulatiun of the heat of the crucibles 
is required for successful manufacture. Pro- 
cesses of AVasliing, sifting, and drying have to 
b<^ gone through before a marketable product 
is obtained. ITltiainariiic exists in Nature as 
lajii.s lazuli, and was not prepared artificially 
till 1S28, Avhen the above iiudhod was discovered 
inde|X‘iidently by (Juirnot and (Jnieliii. Since 
then inqirovements in the maiuifaetun^ have 
brought about reductions in the cost, an<i, eon- 
seipK'iitly, new' uses for tlu^ {irodiiet have Iveii 
oix*iied out. 

Treacle and Golden Syrup. When 
tlu* syrups no longer yield sugar they arc; made 
into treacle, golden syrup, or invert sugar, 
(loldeii syrup is a purer kind of treacle. Of 
late years the quality has much improved, tlu* 
appearance in many ea.ses being artificially 
improv(*d by the addition of glucose syru}». 
Olueose syrup is also iis(‘d to pn'.viMit granulation, 
but in the opinion of some (‘xperts is not nece.s- 
sary if the sugar syrup bo wc^ll inverted. The 
proees.s of inverting sugar is explained in a 
sejiarati* le,s.son, t‘iflK*r the acid process or Tomp- 
son's yeast method being usi‘(l, although there 
are objections to Tompson's method on ai'count 
of the introdmdion of organic nui(t«‘r. ^Ibe golden 
syrup is passed through a eliar filter and when 
ficrfeetly bright and clear is concentrated in the 
vacuum pan to the i(*(jiiired viscosity. 

Hesklual molasses of too low a (juality for 
making golden syrup is sold to the distilh*!* or 
used for cattle food. 

The Refinery. The site of a retiiu'vy 
.should be well eluKsi'ii for th(i purchase of raw- 
sugar, and Ihe di.st rihution of (he finished sugar. 
If near a eoallieUl it would be an additional 
advantage. Tluae should be a good supply of 
soft water and the cost of labour sliouUl Ixt 
moderati*. The blow -ups are plaeisl on tlu* top 
Hoor of the faetoiy. beneath them b<*ing the 
Taylor filters, and lowca* still the char filters. 
The char kilns an* usually in a separate 
building. The numher of retineries has much 
dimiiiisiied of recent years owing ill a great 
measure to tlu^ baiu'ful influeiiee of sugar 
bounties. In 1S75 there were 20 refineries in 
London, 9 in Liverpool, 3 in Bristol, 2 in Maii- 
chesler, I each in Earlestown, Plymouth, and 
Newcastle- under-Lyme, 13 in Greenock, 1 in 
Leith, and 1 in Dublin ; total, 52. At the present 
time there arc approximately only 10 refineries 
in the Ihiiti'd Kingdom. 
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SEWERAGE&SEWAGE DISPOSAL 

Sewerage Systems. Laying Out a Sewerage System. Sewers, 
Manholes, and Syphons. Pumping and Ventilating Sewers 


By Professor HENRY ROBINSON 


IN this course it is intended lo describe bri(‘tly 
* tlu» principles wliicli govern th(‘. design and 
(‘xocutiun ot works rt‘.hiting to the sewerage of 
a town, and the? disiwsal of tlie sewage there' 
from. By the liouse drain tin* f1ui<l refuse of a 
Imilding is delivered into the jaiblie se wer, to 
conveyed aw'ay for disposal as quickly as 
])ossible. Tn some eases several houst' drains 
discharge into a drain serving a row' of houses 
at their backs (called a nmthitKd (bain), arul 
this connects with the main sow(‘r. 

Sewerage Systems. In determining the 


be 


dealt with m a 
whether th(^ 



volume of sewagi‘ to 
town, the first tiling is to decide 
whole, or only part, of j 

tlu; rainfall is to be 
admitted to the sewers. 

If all the rainwater is 
to pass into th(? sewers 
it is called the comhhted 
Siffitem of staverage. If 
tiio rainwater is not ad- 
mitted to the scAVi'is, 
but is carried away by 
independent i>ij)es, it is 
cal led the separate 
aystem. If the rain- 
water from roofs, yards, 
ote, is admitted - which 
it often ls--the system 
is called the partial hj 
separate. 'J’he sejiarat ion 
of the rainfall -or, at all 
events, of a eonsideralile 
part of it— enables the 
sew'crs to be designed 
so as to be self-cleansing, 
and the sew age w hieh is 
removed by them is 
brought to the point of 
dischargti in a fresher 
state tlian is possible 
when* tli(5 sewers are 
calculated to convey the 
larger volume, as they 
may become sewers of 
deposit in diy weather. That whit^h is admitted 
should be limited, if possible, to the rain falling 
on roofs, streets, jards, courts, back areas, 
paved surfaces, etc., which may be termed m- 
permcahle areas. Partially permeable areas are 
lawns, gardens, fields, ete. 

'lire first tlow^ oil tow n roads with much horse 
traffic (however good th<5 scavenging may be) 
is \ ery foul, and should be carried to the outfall. 
After this has passed away, the subsequent 
volume' is comparatively clean w'ater, and may 
be disi hargetl Ly storm overflow's. 
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Volume of Sewage. The volume of 
sew' age to l)e ])rovid(*d for in a system nee(‘s. 
sarily depends on the rainfall, a part of which 
inevitably rt‘aeh(‘s the s(‘wers. If the town lias 
many manufaetories, the fluid from which is 
admitted to tin* sew(‘rs, then provision must 
1 k‘ mad<‘ for a much gr(*al(‘r volume. This lias 
to be determined liy an int(‘lligent investigation 
on th(^ ])art of the enginei'r, as no lixed ((uantity 
can Ixi ado])ted for general a])f)lieation, as is 
shown by the fact that in forty towns in this 
country the voluim* varies from 25 gallons p(T 
lioad lo 90 gallons pei* liead. 'Hie factors 
Avliieh govern the (jiu'stions aie : 

1. Tlu* amount of 
\val(‘r us(‘d in ])rivat(^ 
bouses. 

2. The amount of rain- 
fall that is admitt(‘d to 
tlu*- sewers, 'rhis de.- 
peiuls on th(i system, 
<*ith(*r separate or com- 
bi n(*d, wiiich is adopted, 
and also upon the rain- 
fall of the district. 

.*1. The number of 
mantif e-torics, and the 
volume that is dis- 
eharg(‘(l from th(*in. 

In calculating the 
amount of storm w'ater 
(hat w'ill enter a sewer 
age system tlio rate of 
rainfall has to be ascer- 
tained, especially the 
falls of short duration, 
whieli are more frecpieiit 
and intense than those 
over longer periods. A 
study of the rain gauges 
in a town can determine 
this. An interesting 
paper w'as read at the 
Institution of Civil 
Enginems by Mr. IJoyd 
Davies in January, 1906, 
of a careful series of 
Birmingham over a 
Only a brief reference 



ill which the n*sults 
obsi rvations made in 
long period are given. 
c«xn be made to it, and the following conclusions 
recorded : 

(1) That the .stonn-w'ntor (li.sehiirgo from an> 
tiofiiMMl district is directly proportional to tlio per- 
centage of impermeable area ooinprisod in it. 

(2) That, subject to a time allowance being added 
for the entrance of the rain into tho system, the dis- 
chargo of .storm water from underground channels 
is proportional to the aggregate rainfall during the 
time of concentration of tlie water through the 
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roiiduits, from tho oxlroino bouiiiluritia oC the district 
the point of ohservution. 

(.'t) TImt tho nmximurn rate <if flow is ro«ohc<| 
\vh‘*n tlio ^ivntest euimiUitiv(‘ rninfiill npplic.fihlo to 
,i1k‘ duriition of the ni n nuini tune of ntraiio 


Buiiabki character to allow the fluid to sitik 
quickly beloAV tlio surt'ac(‘, and away from wells. 
Ill cesspools a se])tic or li([ucfying acti(m takes 
X)laeo on tlie or<ranie solids. A certain amount 


and to the district considered 
occurs. 

(4) That the total volnm<^ of 
sionn Avaler received is pro- 
jiornoiial to the inaxiinuin 
late of flow. 

Overflow Cham® 
bers. The d(*sijjfii of storm 
ov<'rHow chainbtTS |1J de- 
serves a rcfer<‘nco, and the 
following is a description of 
on<' a.dopted at Birmingham 
'witli snc(H'ss, and d4fl ailed 
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of solid mailer, howevtu’, re- 
mains, involving tlu; clear- 
ing out of tlie eess])ool at 
stated times. 

Laying Out a Sewer® 
age System. Having 
ase<'rtain<‘d wliat amoiint of 
sewage has to b(^ provided 
for in the si'wiu’s, w(‘. now 
eonsider how to lay out a 
sewerag(^ systian. it is ob- 
vious that tlie total dis- 


ol)s<‘rvations are givcMi in 2. Tin: Kihii.D aptum vtic futsihno ciiamhku ehurgi^ from a. town inust 
]Mr. Lloyd Davies’ jiaper. vary during the twenty-four 

'riie overflow sill is situat(‘d at a lev<‘l <‘qual hours. It is usual to ealeulat(‘ that about one- 

to that attained by six tini(‘s llu* average dry- half tho flow wall pass oiT in six hours, or about 

weatlu'r flowMii th(^ foul H percent, per hour in the tributary s ‘wers. 

sewer, .\eioss the foul 'Hu* volume to be jirovided for in tl.o main 

s('W'<a' .'it tlie sill-level a outfall sower will b(* .ilhadefl by tlie dis- 

east - iron separating - tanees of the tributary sew eis ser ving the 

])late, V, is fixed hori- various parts of a large town from the 

zontally, and to this is outfall sewiM*, and also by their gradi- 

l i V(‘ted a vertical defl(‘e- ents. 'Plie S(*\\age from on<‘ part will 

ling plat(‘, \V, with a reach tluMiutfall sooner or later than from 

Jiood. U'Jicu tho flow anolluT. 

(‘xcei'ds the volume If is usual to calculate tlu^ si//* of the 
giving the requisite* sewer so that it runs 

dilution, tlu^ surplus about two - thirds oi* 

storm - wal<‘r is aecu- thr(u^-ipiart(‘rs full at its 

lately sejiarated and maximuin Ihnv, with a 

(l(‘llected into the relief velocity of about 3 ft. 

culvert, X, the re* per second, wlnV'h, it has 

maindtu* passing frec'ly bi'cn deeiihal, will eaiiy 

un(h‘r tho plate, and away the usual solid 

down the foul scAver, V. matters, and ))revent 

The lengtli of tho sill is tlicm depositing and 

arranged so tliat a large putrefying. In largt* 

])erceutage of tlu^ over- sew4‘rs, a velocity of 4 yai.vk 




How will fall into tlie 
3. I’KNSTocK tumhling bay, Z, before 

the plates are lirought 
into action, and undue impact is thus avoided. 

Tile reason for taking six tini<‘s the average 
dry- weather flow is that at the • 

})resent time tlie Local Govern- 
luent Boaid requires provision 
to be made for that, amount at 
^ewage disposal outfalls. .JP 

Treatment of Isolated I 

Buildings. For isolated build- S- ♦rf’l 

'ugs and \illages, where no H 

'Sewerage system is admissible, 9 

the exerernental refuse is got ^ 
rid of by dry earth closets, 
pail, or midden system, and 
by cesspits. Tii the first-named 
the refuse has to be removed ' 
from the dwelling promptly, and * 

disposial of on land in the neigh- 
bourliood, where it can be e , 

utilised for agricultural pur- 


iitiliscd for agricultural pur- flushino tank Bogers Fi(*ld, the in- 

poses. If cesspools receive the fluid refuse, they ventor, will always be*, associated. 

'Should be placed so that when filled, whatever Fig. 5 is an illustration of an Adams flushing 
overflows is conveyed to adjoining land of a tank fixed in a manhole. 


2.1 ft. 2 ^or s(‘eond should 

he obtained wlien they are running one-tliird 
full, 2:J ft. })er second when running oru‘-hnlf 
full, and 3 ft. ])er second when riiiming two- 
thirds or three-cpiarters full. 'I'h(‘ velocity should 

a iu'ver 1 m^ less than 2 ft. [ler 

Automatic Flushing, 

Jf tlu* district he flat, so that 
tin* lev<‘ls do not admit of the 
gradients giving the n'ljuircd 
V(‘!o(*itics, automatic flushing 
tanks hav(^ to ho adopted, or 
the s(*wage can he headed 
hack by penstocks, jilaeed so 
divide tin* sewers up into 
sections. 'Phe rush of fluid thus 
juodius'd ensures llie solid 
matters being carried forwaid. 
lUBr The illustration [2] shows an 

automat ie flushing eluiiiiber 
with which tlu; name of the 
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When tlio manhole has to he entered for any 
purpose, it ean he drained hv removing a plug, 
which (ilears it of water. 

PenstocR. A pensto(;k consists of a sliding 
flat plate or shutter Avhich tits into, and can 
move up and down in a grooved re(M‘ss at tin* 
bottom of the manhole in the sewt*r. This 
sliding plate is 
attaehed to a rod. 
by which the pen- 
stock is put into 
operation. A man 
screw's down the 
plate, and closes the 
lowTr part of the 
sewer, thus h(‘ading 
hack th(? siiwage, 

W'hich rises h(‘hind 
the penstock until 
the sewer is tilled to 
any height that the arrang(‘m(‘nt has provide<l. 
After a time the man returns and rais(‘s the 
])onstock, causing tlui impoundt^i siwvage to pass 
w ith rusli down the sewau*. 

The form of penstock shown [3| is providiul 
with a rod, and is moved up and down i)y 
means of a key Avhieh tits on to the top of the 
rod. For smaller sew’CTs tlu* same ohj<‘et ean 
he attained hy means of an ortlinary disc valve, 
a form of wdiich is shown in 4. 

Storm Overflows. In the event ot 
sew'ors receiving the whok‘ of the rainfall it 
is essential that provision should he made of 
storm overflow's or relief sewers, to deal with 
times of floods due to exeejitionally heavy 
rainfall acting for a short time, 
resulting in the sew'iTS becoming 
gorged, and flooding tin* base- 
ments of houses. We ean hi‘st 
emphasise this by giving par- 
ticulars of a ease in whii^li the 
writer was engaged sorm^ years 
ago. A district on the south 
side of the metropolis had been 
giadually built over, but no 
aderpiate iiievease of the sewer- 
age system bad bi'cn matle. 

Kventually, a heavy fall of rain 
occurred, which caused one of 
the sew'crs to b(H*.ome gorged, 
and lioiises wtm’o flooded, doing 
much damage. This sewer dis- 
charged into one of the metro- 
politan outfalls, w'liieh, being 
also gorged, could not receive 
the selvage. The writer had to 
investigate the matter, and a 
relief sewer, together with a 
storm overflows wen? proposed. 

A study of the illustrations 
[6 and 7] will explain the state 
of affairs at' the time of the floocbng, and the 
remedies. 

The iliugram [7] shows how' tlie gorging 
of the old sewer was to be remedied by pro- 
viding a storm overflow when the sewage 
rose td a level of 42 00, Avhen it passed away to 
the new relief sewer. 
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Size and Gradient. Having aseertaiued 
the volume of stnvage^ to be dealt with, and 
the various levels of the ground and of 
the house drains having botm recorded, we 
have to calculate tln^ size and gradient of 
the s<wver to carry away the sow^age. Tln^ 
following formula lias beim adopted by the 
w^riter : 

11 ^ 

V 

wdiert^ the mean 
velocity in feet per 
second, R - the ‘‘ hy- 
draulic radius” in 
feet —that is, 
area of water 
w't‘tt(‘d p(‘rimeter' 

S - the cosecant of 
tilt* angle of ineli- 

iiatioii of tlu‘ hydraulic gradiiuit - 

head 

(’ a eoeflieient representing the roughness of 
the surface. 

The inde.v .r, tlu* lool and the (‘oeffieient (' 
depend on tlu* nature of tli(‘ surface of tlie 
<‘haiiiiei. 

b\)r brick stivers in good condition, tlu* valui^ 
of .r -til. n 2, and (’ OOTTlti. Tlu^ 
formula for bri(*k s(‘wers tlierefore be(‘ome.s 
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7. RELIEF SEWER AND STORM 
OVERFLOW 


K 

(\/S 

W'here V * '007 T4b 

In the wTiter’s book on St‘werage and 
S(‘\vag(‘ Disjiosal " a diagram is 
given, from which ean be sealed 
th(‘ v('loeitit‘S, discharges, etc., 
of various silvers, without 
having to work them out by 
the formula. 

.\n oval or (‘gg-shaped sew'er, 
instead of a circular one, has an 
advantage, owing to the greater 
veloi'ity obtained in the con- 
traetetl lower part of the oval, 
w'hen th(^ volume uf sew'age is 
at its minimum. 

The internal dimensions of 
an oval or egg-shaped sewer ari^ 
det(‘rmined as follows : 

If 1) the internal depth of 
the sewer — that is, from 
the top of the arch to tlu- 
surface of the. invert, 

K - the radius of the top 
of th(‘ sewtT, 
the radius of the inveit 
of the sew'cr, 

- the radius of the sides 
— that is, the eiirvo 
joining the top and bottom curves, then 

J> - X 
D 


R 


3 

D 

0 
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— tliickiK'ss o[ brickwork in Icct, 


In 801110 cases r is taken at J of D, whore llie 
st‘wer lias to convoy at times only a very small 
volume of sewiigi', as the contraction of the invert 
tt'ncls to prevent deposits by increasing th(‘ depth 
of s(‘\Nage, and consequently improving the 
v('locity. Tf the volume of sewage be subject 
to great tluctuation, so that at times it is very 
small, tlie egg-shapcnl or oval sewer is preferable 
to lh(‘ circular form. Where tlic sewage generally 
lialf (ills the sew(T, the oval shape loses this 
a(lvantag(‘, and (he 
circular shajie is 
<‘}i(‘apcr to make, 
while it is also 
stronger. 

'Phe thickiK'ss of 
scwvcrs varies with 
(he .siz(‘, t]u‘ nature of tluj ground, and the 
il(‘pth. A briekwork snfliees for 

(he smaller sizi's in good ground. Jn largco* 
sewers tlu' thirkiiess varies from b in. upw'ards. 
'I’li{‘ thickness can b(^ calculated by tli(‘ formula 

1) A R 
100 

where I) ^ depth of excavation, am I II — cv- 
(•■rnal radius of sewer. 

Manholes. Scwvei’s must bt* laid in straiglit 
and not curved lin(*s. TJu* invi'rt of the sewer 
must also be a straiglit. lin(‘. Any alterations 
or depH'ssions botii iiitiu*- 
tVr(‘ with the flow of 
s«‘wage and iissist th(‘ for- 
mation of (h'posits. At 
every eliaiige of dirciition 
of tli(‘ siwvcr a manboh; 
should he placed. This is 
carried to tiie surface of 
tJie road, and enables a 
man to go down and in- 
spect. the sewer laMweim 
th(* manhole in which he 
is and the next oiks a 
light being plained in (Im 
lattiT. It is usual to have 
uK-ans of inspection every 
KM) yards so that if the 
manholes, be farther apart, 
owing to a long piece of 
straiglit se'.ver, a lamp- 
hole is jdaeed at tliesi* 
iiiteriiKMliate p o i n t s . 
kainpholes are small, 

'♦Ttical iron or stone 
ware pipes eari’ied uj) 
to the road level so 
as to enabl i man 
to lower a lantern to the sewer at that point. 

Syphons. When the sewer has to la* 
carried under the bed of a stream, either in the 
form of a syphon or in the continiiat ion of the 
gradient, it is best to make it of cast iron, as 
the flanged pipes ean be bolted uj) on rafts or 
barges, lowered into ])osition (piiekly and covered, 
y ’g- 8 shows a syphon carri(;d out by the writer 
*n this way. 

The syphon was tested by water pressure to see 
fhal it was sound, and the trench was tilled with 
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or trees, and away from 
in the road placial at 
;i h(‘ight sufliei(*nt 
b(‘ dilTused above 

eases thes(' optm grids have to be sealed 
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concrete, by means of w'ooden funnels, to pr(‘vent 
the* stream w'asjiing away the eement. A copper 
wire cord ought, to be jiassed tJirough tJu' 
8y|)hou before it is put into position, and left 
there ])ermanently to admit of a scraper being 
drawn through at any tinu* tlu* pipe may get 
blocked. 

Open Grids, ('overs are jilaci'd over all 
manJioles and lamphohs, with open grids or 
gratings in them for x (mtilation. Thesi* grids 
should form part of 

-~-_j a system of v(‘nti- 

- lalioii acting as in- 
lets for fresh air, the 
outlets (amsisting of 
iron ])i})es carried uj) 
the sides of Ik)US(‘S 
windows, or columns 
shelters, (‘te., and at 
to caust* any foul gas to 
pt'ople's lic‘ads. In certain 
Some 

advocate the abolition of the (rap on the 
house drain, so that the soil-f)i))e will act. as 
an u])ea-st for the foul air from tlu^ public. 
sewtT. This is opt‘n to the obji'ctioii that the 
priva.t(* house will then lx* ri'ceiving tl\e ob- 
j<‘e(i(mable sewer gas, whic'li should be dealt 
with in some systtanatic and int(‘lligent way 
by (lie ])ul)ii(^ authority. 

Sewer Ventilation, Tln^ ventilation of 
sew'crs is a matt(‘r of such import anct* in r(‘gard 
to public health tliat it dt'smwcs full considera- 
tion, and ref(‘r(‘nee wall he 
made to syst(‘ms whicli have 
bemi em})loy<‘d to pnivciit 
tin* obnoxious gases whicJi 
ar(i genera,! ed in sew(‘rs from 
(*a.using injury to tin* health 
of those who are exposed to 
their emission from gratings, 
or otherwise. In souk* cas(‘s 
surface gratings cannot he 
n*gard(‘d as a. solution of tJie 
])ruhl(*m even with upcast 
shafts, as the atmospheric 
conditions may at limes be 
unfavourable to the removal 
, of the foul air by m(.*aiis of 

^ ( Ihe upcast. If the sew(*rs 

have pr()p(*r gradieiit.s and 
are self cleansing, the usual 
})rovision of gjatings and 
upcast shafts will ensure tin* 
proper change of air; but 
then^ are many eases wlnae 
tin* conditions do not exist, 
and it is well to record how to prevent s(*wx'r air, 
under such eircumstanees, from being a danger 
to health. One system whieJi has be(*ii einj)loyed 
xvilh success is called the Reeves syst.(mi. 

TMiis is based on the use of chemiitals in 
tin* sewers, wh(*r(5by the noxious gases an* 
d(*prived of their injurioii.s properties. Fig. 9 
will explain how this is ethioted. 

A vtnitilaiing apparatus has l)een brought out 
by Messrs. Stone & Company which deserves 
mention. Fig. 10 show's the apparatus in a 
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trtiik ready to be fixed in th(^ tscwer, the foul 
gases in which it is desin'd to neutralise'. 

Fig. 11 shows the* apparatus fixed in the 
sewer ready for use. 

Construction of Sewers. In the con- 
struction of brick sewe'rs only well -burnt and 
well-shaped bricks should Ik* used, and they 
should be w'ell soaked to ]>revent their absorbing 
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M’aler from the eenu'ut. 'riie si'wcr inv(‘rt should 
have a smooth and hard siirfie<’> to diminisli 
friction and to ]>revent (‘rosion. Bhu^ Stafford- 
shire bricks, glazed lirt'clay bricks, or hard 
blocks w'cll glazed on tin; surface are genei'ally 
used for inverts. The bricks sliould be radiated 
to suit curves so that no more mortar is usc'd 
than is necessary to make llie joint. '^Phe mortar 
should be made of one part of l)est well -s<^a soiled 
Portland cement to one of clean, sharp sand. 
Good hydraulic lime or blue lias lime is some- 
times used. Tlu^ materials require great care in 
selecting, and the mortar should be used <is soon 
as mixed. Brick sewers arc- sometimes built iii 
si^ctions in wooden moulds. 

Where the nature of the ground r(*(piires it, a 
brick sewer sliould be strengthened by encasing 
it partly or wholly witli ecmciit conerct(\ and 
if there are several rings of brickwork a “ collar 
joint ” of cement about 1 in. tliic k between each 
ring ensures the watertightness of the work. 
The joints of brickwork should not be too thick, 
the faces Ix'ing not more than \ in. apart. The 
trOAvel should Ix^ passed over the mortar to 
increase its density. Tlie Avork ought not to be 
exposed to eontued- with Avater until it is aatII set. 
In A^ery Avet ground a subsoil drain should 
placed under the trench to take aAvay the A\at<*r 
to the pumps, instead of its running at the 
bottom of the trench to tlie ])umps. If tlu* 
scAver be made Avhere any settk'iiU'nt of buildings 
may occur great care should bo taken to timber 
the trenelies Avell, and catu to leave the bulk of 
the timber in, in order to avoid the risk of 
subsidence. 

Concrete Sewers. Some very good 
sewers have Ix^eii made entin^ly of concrete 
consisting of six parts of graA^t*! and sand frw^ 
from earthy matter to one part of Portland 
cement. The invert of the scAver is first built, 
then concrete is well rammed beliind a 
mo'ald with a smooth surface — formed of sheet 
zinc "or other material — and the top of the 
soAver is turned upon centres. If tbo interior 
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l»e Avell rendered with cement, a good sewi'r 
can be made, provided the best well-seasoned 
cement and perfectly good materials are em 
ployed, otherAvisc concrete is liable to crack. 

Stoneware Pipe Sewers. StoncAA^an- 
pipes can be used for scAvers up to 21 in. 
in diamett*!’. Beyond that size sewers an* 
generally mad<^ of brickwork, as the handling 
and jointing of pipes of large size results in their 
costing as mucli as brick scAvers. Stonew^arc 
])i])cs sliould be mad«^ of good vitreous material 
having a clear ring Avbcn struck and liaAung 
strength to stand shocks and strains. They 
should be Avcll luirnt at a liigh temperature Avith 
a. salt glaze Avbicb pia'iiK'atcs the body of tlu* 
pipe and renders it imjiervious. They can be 
tested for impermeability by closing the loAVcr 
<;nd and filling tin* ])i])e Avitli Avater. Any Ioaa ering 
of tbo AV'atcr Acill disclosi* defects. By drying a 
pipi* and AAcigliing it, and jmtting it in AA^atcr for 
a A\bile and rc-Avcighing it, a test of imper- 
meability can be imut*. 

Tlu^ joints of oidinary stoneAvaro iiqx'S shouhl 
Ik* cai‘(*fiilly made so as to lx* Avatertiglit. This 
r<*(piir(*s the enforccm<‘nt of certain AV(‘ll-knoAvii 
condil ions. '^I'he b(‘d leis to ]>c ])re))ar(‘d on Avliich 
to lay the pijx's. with spa(‘(‘s taken out to rcceiAi* 
the socket, so that tin* Avliok* length of the barrel 
is siip])()rted. When* the ground is not thoroughly 
sound and solid, a bt'd of cement concrete about 
fi in. thick sliould be laid at the bottom of tbo 
trench, Avith similar spaces for the socket. This 
layer of eoncreti* can be earri(‘d up after the 
jointing is finished, s«) as partly or Avholly to 
encase the pi])<'s, aicording to eircnmstanecs. 
Aft(*r the end of oiu^ })i]X‘ lias been ])laced in the 
scK*k(*t of the otli(‘r it sliould lx* butted honu^ 
and tarred gaskin should bi* caulked up to the 

face. The joint 
is then coiu- 
jileted by filling 
the space AAutli 
cement finish(‘d 
off neatly by a. 
fillet outside. 
Either neat 
Portland ce- 
ment or half- 
elean sharp sand 
and lialf cement 
can be used, but 
not clay. A pro 
pcrly made joint 
depends first on 
the pipes but 
ting home, then 
on the gaskin 
Ixung caulked 
up to the face 
of the socket , 
and, lastly, on tlie ring of cement being of 
ixpial thickness all round. 

Special Joints for Stoneware Pipes- 
There are means of jointing stoncAvare pipc^ 
other than tho ordinaiy Avay Avhieh has been 
described. The earliest departure was the Stan 
ford joint. Avhieli was formed by the contact of 
two conical surfaces east outside the ends and 
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int^ido th(i sockets of the pipes. ^Fhe surfju'cs, 
whcMi in contact, were relied on to make a watt^r- 
tight joint, and wt'n^ found of service wIkto 
sewers liad to he laid in ground with much 
water. Such joints require the sewer to be much 
supported, as any settlement draws the joint, 
liuprovcments hav(‘ been made on this l)y casting 
tlie ends of the pipes with annular rings on both 
s])igot and faucet. I'lieso can be filled w itli Ii(piid 
e(‘nient poured in through holies in tlu' top with- 
out risk of its being washed out. 
or disturbed, cas is the case with 
ordinary cement joints. The 
“ Hassall ” was the first joint 
based on this ])rineiple. 

Tlua’c aie many morc^ recent 
arrangements which hav(^ been 
]>atented for niaUing joints in 
stoneware ])i])es, arifl we shall 
refer to some of them. 

In making a. tarred gaskin 
and cement joint in an tadinary 
storuiware j)ip<‘, d(q)endence has 
to be placed in tbi; barr(‘l being 
kept in the right ])osition by 
hand until the gaskin is rammed 
in at the bottom to ensurii that 
th(‘ s])ig()ts and faucets of the 
])ipes are in tlu'ir right positions. 

If this is not done fwoperly the 
space tha,t has to be cement(‘d 
ma,y Ih' great(‘r at the to]> tiiaii 
at the bottom. Thti writer oneti 
insp<*et<*d a long length of leaky 
stoneware sew(‘r, where he 
found that the leaks w<;r(‘ caus(‘d 
by th(‘ absence of any gaskin 
and cement at the bottom. 

Many forms of joints havti been 
devised to prevmit this, and 
some are showm from 12 to 28. 

Stanford Joint. Fig. 12 
is the Stanford joint, tlie spigot 
end of which is provided witJi 
an annular bituminous band, 
which fits truly into a similar 
band in the soekiit.. These 
bands are greas(*(l over befoie 
the spigot end is driven lK)m(^, 
thus forming a watertight joint.. 

Fig. 14 show^s another form of 
this joint, where the bands an? 
only half the width, thus ])er- 
niitting the joint U) be tinished 
with a fillet of cemiuit. 

SyKes Joint. The Sykes 
joint shown in 13 lias been ex- 
tensively used by the writer. The spigots and 
sockets of the jiipe arc providt^d with bituminous 
rings which, when in position, form a groove 
into which liipiid cement grout is poured. The 
illustration also shows a screw stopper for plug- 
ging temporarily the branches on the main 
sewer provided for house junctions. Another 
form of ^kes joint is shown in 19. 

The Spiralitic Joint. This is a recent 
form of joint [15] in which the spigot end of the 
pipe has a band of bituminous compound cast 


round it, liaving a groove in it of a spiral or screw 
Hhaju*. The socket |16] is liiu'd with a similar 
band of material also having a spiral groove. 
The socket has two holes side by sid(_\ oju‘ 
connecting to eac^h (md of tlu' groove. Whtui 
the spigot end is jiuslied home' the two 
grooves form a cavity into which liquid 
Portland cement is jioured in at om* hole until 
it appi'ars at the other, which shows that 
the spiral cavity is filled. 


Other Pipe Joints. ParkiM- s safety jiijie. 
joint is another form of joint for stoneware pipe 
sewers. Fig. 18 sbow^s its construction. 

The Archer (‘ceentric jiipt; joint, as shown in 
20, is in substitution for the old joint of tin* same 
patentee, which was abandoned some years ago. 

Brown’s hydrotile joint is another arrange- 
ment, and is shown in 21 and 22. 

The Freeman-llines joint 123 and 24) is a mwv 
form of joint, effecting rajiidity of laying with 
w'alertightiK'Ss. On to tin* spigots of tlu^ pipes 
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and to the faucelH of the sockets are cast bitu- 
minous eccentric hands, which, Avhen brought 
together and slightly twisted, form a small 





29. srf()Ni<:’s ejector 


cavity which, after being tilled with bitumen, 
completes th<; joint. 

Wakefield’s insertion pipe or junction, Jis 
sliown in 27, is u.seful wIkti the barrel of a 
sewer ha.s to Ik* broken in oider to form a house; 
eoimeetion. ^ ' 

Ha.ssairs single liiietl joint is some- 
what similar to the Stanford joint , 
except that the socUet.s an; much 
deeper. 'Fhe spigot ends and sockets r^i :-:j 
are provided wit h narrow bands of 1 

bituminous compound. The .spigot . f ; : ; j 
end, after being pushed home into i 

the socket, leaves a spac(‘ which is 
filled with eenumt as sliown in 26. 

Hassall’s two-lined joint is shown 31 second 
in 28. TUAi* '- 

Cast-iron Sewers. In some 
cases it is found neee.ssary to employ east -iron 
instead of stoneware jjipes for se\M'rs. The 
usual method of jointing (‘ast-iron pip(\s is that 
shown on page 4, *140. It i.s sometimes found more 
expeditious to use a tiirru'd and bored joint. 

Another form of joint for east -iron mains is 
shown in 25, and is the oiu; generally used 
for syphons undei' riveis. ''Fhe faces of the 
flanges arc usually rnaehined, the joint being 
eomplet(Hl by a rublier ring jilaeed between 
the flanges pieparatoiy to their being bolted 
together. 

Sewage Pumping. In laying out a 
sewerage system, care should be taken to 
avidd unnecessary pumping if the levels in- 
volve’ the sewage being lifted to reach the 
outfall. In some eases the higher part of a 
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district can discharge its sewage by a gravi^ 
tation sewer, leaving only the lower piirt to 
be pumped, instead of bringing the sewage from 
district down to the low 
^ of the rising main," 

* w'hieh conveys the pumped sew- 

^ ® should be calculated 

^ J Warn SO that the veh>city in it 

a fllf J'l conforms to what has 

f u Jv ^^^**‘*^ stated as necessary to 

4 I rising main pass over a summit , 
M an aulomatie air-valve should lu‘ 
placed there to prevent an air lock. 

■ Fig. 32 shows one mauufactuii'd 
by Me.s.srs Ham, Bak(*r & Co. 

It is advisable to place a baek- 
‘ jiressure or retlux valve [35] on 

J the rising main near the pumping 

z — __’i station. This ])revents a rusli ot 

sew age taking plaet* should a brivik- 
dowii fieenr at the piim})s. 

If the district to ]>e scwvcMcd be Hal, and low- 
lying in reh'nmee to the outfall, it is often 
impossible to g(‘t tlu* neees.saiy gradients w’ithout 
laying the scw(‘is in places at a eousidehibh* 
d(‘pth. and perhaps in waterlogged ground. 
iu\olving heavy expense. 

Shone’s Ejector. When sewage* has to 
be raised at places w here the establishment of a- 
steaim or otheu* kind of pum))ing station might 
i j be imdesi?*ablt‘, oi‘ would raise oppo- 

r sition, the pow'i‘r neee.ssary to lift 

' ■' lh(‘ sewage at such points can be* 

developed at any c-onvenient s))oi 
I at a distance', tiunsmitted to tht'se* 
30. FIRST points, and applied to suitable lift- 
TRAT nuudiim'iy j)lticed in chain b(‘rs 

beneath the* surface of the ground. 

f ( )ne appliance that is much employed 
is Shon(*'s ejector [29|, of which the 
following is a description. 

This is an automatic arrangement 
by wbieli (*ompiessed air is applied 
to the surface of the sewage, ee)l- 
loeted in an airtight receiver from 
automatic ^'^y ^'1 low-level sewers. 

ATR-VALVK foiCOS tllO lOAV 

ieved scAvagei from the receiver to 
a sewer at a higher level which conveys it to 
the outfall. 

The illustration [29] shows a recent installa- 
tion of this system consisting of two ejectors. 
E and E', placed in a circular east -iron chamber, 
constructed below' tlu^ ground. These ejectors 
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34. Adam’s se\va(jk lift 


work alternately, being rogulatt^d by an ingenious 
arrangement of valves at P. The admission of 
c.omprossod air, and also the exhaust air from 
(he receivers, arc controlled by automatic air 
valves V‘ and V^, m^tuated by Hoal.s, as 
shown by F’ and F- in the ejector, E, attached 
1o rod.s which ar<^ connected to weighted havens, 
\V. This device' is airanged so tliat when tlio 
receiver is empty, its Hoats assume their lowest 
positions. As the incoming stnvage ris(‘s, and 
ov(uitually sub- 
miagc's tiio tof) 
tloat, the equili- 
brium of the 
l(wer is dis- 
turbed by tlie 
tloats rising, 

(‘ausing the 
weight, VV, to 
d r op, t h u s 
operating a slide 
valve which ad- 
mits the coiu- 
pii'ssed air to 
the surface of 
the s<nvi)ge, col- 
lected in, and 
lilting th(' receiver. 'Ihe contents of the reccivtu* 
;u(' tiieii rapidly removed and discharged into 
the high-level sew’e"’. The floats, falling with the 
sewage, <*ut olT tii<' compn^ssed air supply, and 
:dso open an exhaust valve, which releases the 
(‘xpendod air in tlie roc<uver. 

The Liernur System. The removal 
of the iluid refuse from hous(‘S by this sysltmi 
is ('tTccted by pneumatic agtuicy. It wars 
adopted many years ago at Afnsterdarn, wduae 
tlio writer saw it in operation with the lat<» 
Captain Liernur. The syst-<*m has been more 
rfictuitly Huc(a>s.sfully adopUal at TrouvilU' in 
France, Lt^yden in Holland, and at SlansbaJ 
in Essex. 'Fho sowers have to be, 
of course, airtiglit, and are of iron. 

Where a sewer rcc<‘ives solid 
matters which may deposit, as is the 
ease especially in Oriental cities, 
where the underground conduits 
connecting with the sewers receive 
much coarse material, it is claimed 
that the Liernur system nn^ets the * 
dithculty. 

Fig. 33 is a diagram of a district 
res('rvoir into which the sew^agt' from the area 
which it serves is discharged by this system. 

.Eaeli district reservoir is constantly in con- 
Jmetion with the \acuum pipe, in which a 
vacuum of not more than half an atmosphen? is 
constantly maintained by the engines at tlie 
pumping station ; and, in order that everything 
may be entirely removed from the district [)ipes 
and the house receptacles, tlu'so are put once a 
‘lay into communication with the district 
reservoirs, with which they arc conriceled. This 

done by a man first procieeding to close' tho 
eocks R and opening tho eoc'ks AI, thus esLibli.sh- 
the communications with the vacuum pipe, 
\vhich is always under depression, and the 




reservoir. TTe then proct eds to open the cocks 
R oiu' after the other. As l\ci does .so th(' 
atmosph(‘ri(; air rushcM through tlu' soil pipes, 
or air inlet, cau.sing strong pressur to he 
exercis(*d in the m,itt<<‘r in tlu' r(‘Cfj)ta(‘l(' R, and 
forcing the sarm* i/ito tlu' str(‘et sewaa-s and tho 
reservoirs. Afha* that, cocks II art' clo.sefi again 
and tap A is o})ene(l, this juakiiig tho communh'a- 
tion with the main sewer (under vacuum), 
opening at tlu' same time an air inlet over tlu' 
r(‘scrvoir, by whicli nu'ans the whole of tho 
stwvage collected in the district n‘S(M'voir is 
scut to the luaiu station, 'Hic opiaatioii being 
terminated, tap A is elosi'd and taps U again 
opened, and ordinary conditions restored. 'Phe 
opm’atiou tak(‘s pm minut<‘s. 

The maiut(a\ance of the cals of the house 

traps is elfect(‘(l 
as follows. 
'Phe lirst trap 
into which all 
I'*-* tlie house li(piid 
first passes 
is formed as 
si low 11 in 30, 
A is tlie inlet, 
^ B the outlet. 
\V h e n t h i' 
V a. e u 11 m i s 
brought into 

action tho contents will he rcdu<‘(‘d to a lcv(‘l 
slightly above that of tiu' lini' X Y, as shown, 
beeausi' the aii* will forei' itself through a small 
depth of water si'al, and the water always 
remains above tho level X Y. 

'Plu' siH’ond trap is fornuai as sliown in 31, 
being simply an (enlargement of the soil pipe. 
During tin' action of the vacuum the fluid 
pass(\s in tlu' direction of the arrows, hut the 
concentric ring of litjuid bt'twc^cm tho dotted 
lin(>s ail'd the pcripluay of tlu' trap is not drawn 
olT, and luaiee remains to fall back 
aft(T tlie pueumalite action is ov(‘r, 
and to form a new s(‘al. 

Adams Sewage Lift. By 
this sysPun, sewagt' in a s(nv(er at a 
high level is utilised to lift sewagi' 
from a low level automatically, and 
tlius save immping. Figs. 34 and 
35 show the working of tine system. 

The sewage lift is actuatcsl hy air 
com])ress(‘(l hy a column of siAvage, 
th(' only moving parts rc(|uircd being the inlet 
Hap valv(‘s. 'Phe di-taiua? hetwetm tlio air and 
forcing (ylindcrs is imma((Tial. In all cases tlu' 
sewage to b(' raised gravitates to tlu' ‘’forcing 
eylind('r,” A, imtering it through a n(>n-r(*turn 
flap valve. laquid is fed to a fiush tank, B, 
in tlu' air chamber and discbargisl through its 
pn^ssiire pipe, P, to the air cylinder, (', displacing 
tho air therein, wlii(^h passes by an air-pip(\ D, 
to the forcing cylinder, A, exerting there its 
pressure upon the se-wage to Ix' raised, the latter 
Ixiing diseliarged througli the rising main, E, into 
tlm intercepting sewer 'I’he air cylinder, (\ 
wlum full, is emptii'd into the intemqiting sowm* 
by means of a syphon, F. 
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METALS 

IRON AND STEEL 

5 

Varieties of Iron : Cast Iron, Malleable Cast Iron, Wrought 

CuiitliiuiMl fr.iiii 

Iron and Steel, Iron Ores and their Composition 

pUKti 4;W»T 


By A. H. HIORNS 


IRON is by far the most useful and tiu* most 
* used of all metals in virtue of its special 
properties, especially its ^reat strength, its 
abundance in the earth, and its Inw price. 

Varieties of Iron. Tt occurs commercially 
in different forms, and, with the aid of foreign 
bodies, possesses widely dilh‘r(‘nt qualities. In 
one case it is easily melted and (^ast, very 
brittle wlien solid, and cannot he forged. In 
another (^ase it is soft at a while h(‘at, easily 
forged and winded, otTta's consitha'ahle resistaru*e 
to sudden shock, is almost infusible, and retains 
its softness after sudden (pienching in water. 
In yet another casi^ it is malleable, liighly 
tenacious, and can be mad(^ iiittms(‘ly hard by 
sudden quenching in water. These widtOy 
diverg(mt properties enabU^ it to bo employed in 
a greater variety of circiimstancH^s than any 
other metal. Up to a.bout. oO years ago only 
thre^e kinds of iron w(M’(^ recognised — c-ast iron, 
steoJ, and wTought iron — but at pr(‘sent a 
greater number (h’ dilTi*rent kinds aro rnarni- 
factured, varying in ])ropcrties with the nature 
of the foreign elements tlu^y contain, wiiieh 
really convert the ])ure iron into an alloy. Of 
those foreign bodies by far the most influential 
is carbon. 

All kinds of iron may be elassitied uiuler two 
chief heails : 

M.\LLK^nnK: Wrought iron and ingot iron; 
wrought steel and ingot steel. 

Non-Mallkable : I’ig or east iron. 

The dilTenmee between iron and steel is markc*d 
by the liardening or non-hardening ju'operties. 
In A\Tought metal the structure is obtained by 
mechanical treatment at a welding tcmp(a*ature. 
In ingot metal the product is east into moulds 
from the Ji([uid oonditinn. [ngot iron, in conse- 
quence of its non-hardening property, is also 
termed “ mild steel.” 

Pig or Cast Iron. Pig iron is obtained 
by smelting iron ore w'ith charcoal, coke, or raw* 
coal in a blast furnace. Two chief varieties an 
obtained, dependent upon the furnace conditions 
and nature of the charge, termed grey and Avhite 
irons. 

Grey Pig Iron. Urey pig iron consists 
essentially of iron, carbon and silicon, but other 
elements, such as phosphorus, manganese, and 
sulphur aro frequently present. ^Phe carbon 
geTier>vHy ve.rics between 2 per cent, and 4 per 
cent., and the silicon from 1 per cent, to 3 per 
cont;^ The peculiar character of grey iron is due 
to tiio mode of occurrence of the carbon, which 
is inhuenced by the amount of silicon present 
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aud the rate of cooling. Silicon tends to cause 
the carbon to crystallise out in the fonn ot 
graphite. Ry veiy slow' cooling these crystals 
becoim* v(‘ry large, and by quicktu* cooling, very 
small. Urey iron is, therefor(% not one uniform 
mass like white iron, but it contains different 
bodies mixed together, the size of the grain 
largely dt‘li‘rmining the strength. With large 
flakes of grapliite the iron a]q)roximate;; nearer 
in stnmgth and malleahiliiy to wToiight iron. 
Urey iroo re([uires a hij.,’ier temperature to melt 
it than Avhito iron, becomes thinly liquid avIum\ 
inelte<l. and expands when solidifying, which 
admirably adapts it to castings. It is also 
jH’odueed at. a. higher tempcM’altire in the blast 
furnac(‘ than w'h:ie iron, which tends to make it 
more impure. 

White Pig Iron. White pig iron contains 
its carbon chiefly in tlie eouibiued form, is freer 
from silicon, and often contains more manganese 
than grey iron. It is a. true alloy of iron with 
carbon, f)ho f)li()rns, mangaiu'se, etc. It is 
intensely hard and v('iy i)rittle. With much 
manganes(‘, from 5 per cent, to 20 per cent., it 
is composed of large ciystalline plates and 
termed Wlieu the manganes(^ 

content considerably (‘.\ce('ds 20 per cent., the 
crystals are much smaller, and the alloy is termed 
ferro-mamjaneHe. Wliite iron is produced when 
the furnace is charged with a heavy burden of 
slags mixed \N'ith ori‘, and is then termed 
cinder pig^ as distingiiished from iron pro- 
duced entirely from ore. White iron is also 
])rodiU‘cd from easily reducible ores, which 
require less fuel tlian ones redueihlo with greater 
difficulty. 

Mottled Iron. Mottled iron is intormodiatc 
l)otween grey and Avhite iron, and partakes of tlu^ 
properth^s of both. When broken, it shows a 
vein(‘d or mottled appearance. Pig iron 
arranged into a variety of classes according te 
the colour, texture, size of the crystalline plate.', 
and gtmeral character of the fractured surfacc- 
It is gradi'd in numbers from 1 to 8, or more 
commonly from I to 4, for foundry purposes, ainl 
uumher 4 forge, mottled and white. No. 1 is the 
greyest and tlu^ rieliest in silicon. Passing from 
No. I to white iron the combined carbon 
gru dually increases and the silicon diminishes. 

The torni cast iron is used to express tlie 
metal obtained by remelting pig iron and casting 
it into moulds of various kinds in the foundry- 
'J’he greyer varieties of pig iron aro termed 
foundry pigs and the ot hoi’s forge jngs, tin; 
latter being used chiefly for the production of 
wTought iron. 
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German Cast Iron. In Germany the 
following kinds are produced : 


WHITE PIG IRON 


Verro-nuviiu'atiese. 


:]0 to 80 per cent. 

manga neHe 


White Trnii Proper. 


Spiegel. 

f> to 20 
per cant, 
inangan* 
080 


White. 

1 to r> 
p M’ cent, 
nmnguii- 
080 


Ordinal^. 

Loks tlmn 
1 percent, 
inangtin- 
ose 



(mEV VUi IKON 

Half piK'. 

Deej) v;’rt*y. 

Siru on iron 

0 to per cent. 
jiiauganoHC 

O-rjto l*.'>por(*©iit. 
Hilioon 

0 to 5 per cont. 
inuitf^ancHo 

2 to 4 pt*r rent, 
si if on 

.5 to 17 ]>er (cnt- 
si icon 


Malleable Cast, Iron. When cast iron 
articles, produced from high class white iron, 
are embedded in powdered luematite. jtackod 
ill iron cases, and heated to a (cherry red heat 
for a fetv days, they become malleable, and are 
said to be annealed. By this action t ho combined 
carbon is set free, and some of the carbon is 
burnt off from the surface, wliieh render.s the 
east wares malleable. 

Wrought Iron. Wrought or malleable 
iron is a mixture of iron and slag, drawn out 
into fibres by meehani(ui.l treatment at welding 
t i‘mpera.tures. There is, however, this diffenuiei^ 
Unit, the iron is crystalline and tlu^ slag amor- 
phous. VVTqught iron is not pure, but contains, 
in addition to the slag, those elements in a smalkT 
d('gree which are present in the pig iron. It/ 
possesses tlie welding property in a higli degree. 
Its specific gravity is 7*8, and its melting point 
about 1,01)0^ C. 

Steel. This is a malleable and tough alloy 
of iron and carbon, the latter not exceeding 
2 per cent., and generally less than I ti per cent. 
In special steels, elements such as manganese, 
nickel, tungsten, chromium, etc., are added in 
various amounts. When the carbon is less than 
0'.3 per cent, it is termed miUi deeU and cannot 
bo maWrially hardened by suddf*n quenching. 
Stool is finely crystalline in striudure, and the 
higher the percentage of cai'bon the smaller 
the grain. The carbon exists ehiefly iu com- 
bination, forming the compound FcjC’. Steel 
bas a bluish- white colour, is generally destitute 
of fibre, except, in wrought steel, and po.ssesses 
great strength and tenacity. It can he made 
intensely hard by sudden quenching and again 
softened by slow cooling from a red heat. By 
cautiously re-heating hardened steel to 200'’ 
or 300° C. the tension is released, the metal loses 
Its brittleness, and its intense hardness is modified. 
I his is termed tempering. Hardened steel is 
<:apable of retaining its magnetism after being 
once magnetised, especially the variety known as 
tungsten st-eeL 

Early History of Iron. We can 

uiy conjecture when iron was first extracted 
^om Its ores and applied to the . use of man. 
0 most ancient samples have been obtained 



from Egypt and Assyria, some of them assumed 
to be 4,000 years old. When the Roman 
Empire was extended, the use of iron liecame 
widely known. Pliny mentions the hardening 
of steel by quenching in water and in oil. For 
centuries betore the Christian era, iron was 
produced, and what is now known as Stynnn , 
and Noric iron was famed for its high quality. 
The ancient Britons wore acquainted with the 
U.SC and probably the extraction of iron, and 
(luring the Roman occupation the manufacture 
was enormously increased in the country. 

In all aiici(*u.i processes the iron was obtained 
from the ore in one operation. This is known 
as the direct ^nethod. and is the one still employed 
in some parts of India, China, Africa, South 
xAmerica, and, to a limited extent, in Europe. 
The furnace is a simple open hearth or small 
blast furnace. 'J’he fuel used is charcoal, and 
flic blast is obtained by rud(? blowers or bellows. 
Til Hu* fourteen! li (uuitury east iron began to 
be obtained in small blast furnaces. All ancient 
iron furnaces were heated with charcoal. The 
increase of iron smelting in this country produced 
a scarcity of charcoal, which dir(*cted attention 
towards the use* of coal and coke. Dudley, 
in 1()H), prcnhiccd pig iron from ore smelted 
with coke. 3’his led to a practically new 
industry, that of coke making, which has Ixjen 
associated with that of iron smelting ever since. 
The invention of the steam engine led to the 
use of blowing cylinders for the production of 
the blast, which was obtained at high pressure 
and greatly increased tlu* yield of iron. 

Improved Processes of Refining Irc^n. 
In 1784 a great improvement in the method of 
refining pig iron was made by Henry C!ort. 
Befon^ that time iron was puritied in small 
hearths with a great (*xpcnditure of fuel, but 
Gort’s introduction of the reveiheratoiy puddling 
furnace lessened the fuel consumption and 
enabled coal to bo used instead of charcoal. 

.Another marked advance was made liy 
Neilson, in 1828, by the suhstiiutiou of hot for 
cold blast. This was soon followed by closing 
tlu* top of the blast furnace, so as to collect the 
waste gases and utilise thorn for heating the 
blast. 

In 1840, Huntsman greatly improvt^d the 
manufacture of crucible st(M*l. In 1855, the 
great inventions of Bessemer were given to the 
world, and in 1861, Siemens invented his re- 
generative furnace. In 1878, the introduction 
of the basic process i»f steel-making was made 
by Thomas and Gilchrist, and is now employed 
in the Uctisemcr and Open Hearth methods. 

In rec(*nt years the development of the 
blast furnaces has resulted in increased height 
and capacity, greater facilities for charging, 
discharging, casting, and dealing vith the pig 
iron obtained. In steel-making the great 
feature has been the invention of new tyiies of 
open hearth furnaces, iwid in methods of treat- 
ing, working, and using them. 

Great improvements have lieen made in 
machinery, chiefly electrical, rather than in 
processes. The tilting furnaces of Campbell 
and AA^cllman for continuous practice, and the 
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Bertr(uid-Th0il duplex method of xtrorking $ire 
the most prominent. Many kinds of special 
steels have been recently introduced, which 
.toquire special treatment, and these have 
revolutionised machine shop prastice. 

Ores of Iron. Iron occurs in Nature in 
small quantities in the metallic state as meteor- 
ites, but the oxides and carbonates form the 
chief source of the metal. 

Magnetite is a black oxide of iron, Fej04, 
and possesses magnetic prop *r tics. It contains, 
when pure, 72*4 per cent, of irf)n. Although 
occurring in various parts of the Moild tho 
chief supply is obtained from Sweden and 
North America. From this ore the celebrated 
Swedish iron is obtained. 

HcBmatUe is the red oxide, Fe^O^, and eontains, 
when pure, 70 per cent, of iron. It oecur.s in 
a variety of forms as specular, micaceou% 
kidney, ochre and massive luomatite. Tho 
most im|>ortant depo.sit8 in this country are in 
Cumberland. 

Broum hcemniite, or limonite, is of a brown 
or yellow colour, and consists of Fe,()5 with 
combined water. It may b(* typi(‘ally repr<'- 
sented by tho formula 2Fcs(I,3ILO. It is 
abundant in the English Midlands and various 
parts of the world. 

Spathic ore, chalyhife, or sidcrite is a carbonate 
of iron, FeCO,, containing, when pure, 4S per 
cent, of iron. It is abundant in the Midlands, 
South-West and Northern counties. It occurs 
in enormous masses in Scandinavia, Central 
Europe, and North America. (May ironstone 
and Blockband arc varieties of this ore. 

Iron pyrites, FeS.^, although it is very 
abundant, is not suitable for smelting on 
account of tho sulphur which it contains. 


heated in air or oxygen the aurfaoe bocomea ooat od 
with the black oxide, Fe304. Iron te At^adily 
attacked by hydrochloric or dilute 0iU|ihuric 
acid, hydrogen being given off and ohlondo or 
sulphate of iron formed. If concentrated 
sulphuric acid bo employed the metal is oxidised 
at the expense of the acid and sulphur-dioxide 
is cvolvt'd. Ordinary nitric acid attacks iron 
vigorously ; but if the acid be conocSitrated 
(he iron becomes passive. 

There are three oxides of iron of metallur- 
gical importance — ferrous oxide (FeO), ferric 
oxide (Fe/),), and magnetic oxide (Fe^O^). Fer- 
rous oxide is very unstable and rapidly oxidisi s 
in air ; it unites with acids to form iron salts 
and is the principal base in all slags formed 
in the refining of crude iron. In combination 
with carbon-tiioxido it forms spathic ore'^ 
Ferric oxide occurs native. It is a fairly stapl(‘ 
compound, but at a white heat it gives u]> 
oxyg('n, forming FcjO^. Tho magnetic oxide 
is tile richest ore of iron ; it is produced when 
iron is strongly heated in air, oxygen, or super- 
heated steam, and is used as a protective coating 
from further oxidation of iron goods. Th<‘ 
inflne.iee of silicon, phosphorus, sulphur, carbon, 
etc., IS dealt with elsewhere. 

Production of Pig or Cast Iron. Most 
iron ores arc first calcined in heaps, stalls, or kilns, 
with the addition of a little fuel. Tho object ot 
this is to reino\ 0 water, sulphur, carbon, dioxid(\ 
and other volatile matter, to convert ferrous into 
ferric oxide, and to render th(‘ ore more porous 
and more readily susceptible to the action of tho 
reducing agents in the blast furnace. 

Thc‘ calcined ore is put into tho blast fumaoo 
with coal, coke, or charcoal, and a flux, which 
g(‘ncraliy linu'stone. About four tons of mateiuil 
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Chemistry of Iron. Pure iron may be 
^ produced in two ways : 

1. By reducing pure ferric oxide by hydrogen 
In a porcelain tube at 700" C., when it is 
obtained as a dark powder. If tlie reduction 
is effected at a much higher temperature a 
silver-grey, spongy mass is obtain<*d. 

2. By the electrolysis of a solution of pure 

cUoride or sulphate. 

' Iron is utf^ltered in dry air, but in the presence 
forming a hydrated oxide. 
^ . s_ accelerated by the 


bonie ileid. When it is strongiy 



w ill produce one ton of iron. Air is forced in 
the bottom and rises towards the top ; it tlin*’ 
encouPtem the solid materials which are descend- 
in<r, and by acting upon them, liberat^ the iron 
The oxygen of the air combines with the carbon, 
and produces the necessary heat. The oarb(»n 
and the carbon compounds formed reduce tlw 
iron oxide. Tho flux unites with the gangao 
of the ore, and forms slag. Thus we have tla' 
heat-producing action, the reducing ^tion, 
tho slag-forming action. 

Necessary Conditloaa in Ifnif Re* 

4uct|Oil. In order completely ^ redj^ oxide 






of iron, we mu»t' have a higHi temperature and 
contact \i^th a deoxidising substance, such as 
carbon, carbonic oxid'.setc. The reduction of 
oxide iron by carbon yields carbonic oxide, in 
\vhich form it escapes, but the reduction by 
carbonic oxide yields carbon . dioxide. These 
reductions may be expressed by the following 
equations : 

Fe..OH + 3C = 2Fe + 3CO ; 

Fe^O;/-}- SCO - 2Fc + 3CO. 

Under the strongly reducing conditions re* 
(juired for the reduction of oxide of iron, elements 
other than iron are also reduced, such as phos- 
phorus, sulphur, silicon, manganese, etc., and 
these combine with tlie iron. The fuel also con- 
tains sulphur, and sometimes phosphorus, and 
these contribute impurities to the iron. By con- 
tact with incandescent carbon also iron absorbs 
some carbon. 

Direct ” Methods. Similar reactions 
take place when primitive or direct methods are 
used, but these are now employed only to a 
limited extent. In these furnaces a relatively 
low temperature and a short contact of the iron 
with the carbon prevents a little of the latter 
from uniting with the iron, and by the oxidising 
action of the blast the combined carl)on is 
largely removed, and a xjasty mass of metal, 
termed the hloorn^ is ootaiiied and hammered 
into a malleable mass of wrought iron. By 
keeping the bloom longer in contact with incan- 
descent carl)on, a steel or steely iron is obtained. 
Such a method is termed direct, because iron is 
produced in one ojx'ration instead of in two, as 
in the blast furnace method, where pig iron is 
first produced, and then refined in the puddling 
furnace. 


Direct methods can be applied only to very 
rich ores with little gangue, and charcoal is 
necessary as fuel. In addition to tliis, the labour 
is very great, and the loss of iron in the slag 
considerable. These conditions have led almost 
to tile abandonment of the pro<?ess. In order 
to prevent w^aste of iron, limestone is neca^ssary as 
a flux, which forms a slag with siliea ; but this 
requires for its formation a high temperature, 
such as that of the blast furnace. 

Molten Iron. Tt has been mentioned that 
the conditions in tlie blast furnace arc favour- 
able to the absorption of carbon by the iron, 
and the pig iron obtained contains 3 to 4 per 
cent. This, having a lower melting point than 
malleable iron, becomes perfectly liquid « at the 
temperature of the furnace, and on account of its 
specie gravity falls to the bottom. The slag 
also iis melted, and floats on the top of the iron, 
the g^ous products escaping at the top. In a 
general way the reactions may be expressed 


+ SiO. + CaO + 3C = 4Po + CaOSiO., 
; +3CO, 

But the reactions are not nearly so simple aj 
this. Carbonic oxide plays an important role 
the gangue of the ore contains alumina, magnesia 
^ oranganese, phosphoric acid, etc,, sc 
tnat the slag is a complex silicate. The escaping 
ga^ contain alee nitrogen, carbonic oxide, 
«y<^g^n, ^d oUiet volatile matters. It will be 
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understood, then, that temperature is an im- 
portant factor in determining the character of 
the reduced iron. 

It is possible in the blast furnace to treat 
much poorer-ores than in the forge furnace ; the 
slag is almost free from iron, and the manual 
labour much less. Since pig iron is aimed at, 
coal and coke can be used instead of charcoal as 
fuel. In the forge furnace, also, 3 or 4 tons of 
charcoal are required for the production of 1 ton 
of malleable iron, while in the blast furnace 1 ton 
of pig iron can be produced with 1 ton of coke. 
Tt is true that pig iron has to bo refined, but the 
combined cost of reduction and refining is much 
less than a single operation in the forge furnace. 

Principles of Blast Furnace Practice. 
The aim is to secure regularity of working and 
fuel economy with maximum output. The ore 
should be of uniform quality, or a uniform 
mixture of different ores should be used, with 
a suitable flux to produce the quality and 
composition of slag best suited to the process 
of smelting. Neither a very lean ore nor a very 
ricli mixture of ores yields the best results. 
I'he more refractory the ore, the more finely 
should it be criishc<l, so as to be readily reducible. 
Two dangers present themselves here. A very 
fine ore offers great resistance to the ascending 
gases, and a greater quantity is carried into the 
flue as dust ; therefore increased blast furnace 
pressure is ncccssaiy. It is important that the 
sizing, or separating of the ore, according to 
relative coarseness, should bo carefully con- 
sidered, and the t^harging of very fine and coarse 
ores tt)gethcr should be avoided if possible. The 
best plan is to separate it into two or three 
different sizes, and either smelt separately or 
smelt tbe coarser ones together. The fine ones 
can he best used after making into briquettes 
or agglutinating in some convenient way. If 
coarse and tim^ ores are smelted together they 
shouhi be charged in in separate strata, and a' 
strong blast used. 

The Flux. What has been said of the 
ores applies in a great measure to the flux. It 
should be broken into pieces of uniform siae 
and all dust avoided. The .slag performs a 
twofold function — physical tuid chemical. 
Physically, it acts as a filter, purifying the 
globules of reduced iron as they pass through ; 
and as a sliiold, })rotocting the metal from 
oxidation by the blast. Chemically, it absorbs 
sulphur, and assists in regulating the silicon 
contf'iit in the iron, 'riie proper (lomposition of 
the slag is very important. Alumina should be 
as low as possible, as, althougli it does not reduce 
the fusibility, it reduces the fluidity, which 
is a vital point in the blast furnace. A good 
slag should retain the solid form up to the 
melting point, and then become quite liquid, 
and not pass through a stage which causes 
‘Sticking and hanging, and has a tendency to 
retain globules of iron. 

Fuel. The fuel for the blast furnace may bo 
raw coal, coke, anthracite, or charcoal. Of these 
the raw coal is seldom used alone — anthracite it 
generally too dear, and charcoal too expefisivc 
and too scarce. Coke is the best possible Ittel for 
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modem WMt furnaces. The fuel, it should be 
Tememberod, performs a physical and a chemical 
'*'part. Physically, it preserves an open passage for 
the ascending gases, and for this reason should be 
hard, coarse, and uniform in size. Fine dust or 
breeze is very objectionable, as it blows over with 
ihe gas. Chemically, the fuel generates the 
requisite heat by semi-combustion with oxygen, 
ana the carbonic oxide forrm‘d is a necessary 
reducing agent for the retluotion of the oxide of 
iron. Coke should be liighly porous, so as to 
offer the maximum surface to the oxygen of 
the blast. The most objectionable impurity in 
coke is sulphur, and phospliorus for special irons. 
The composition of the asli is almost as important 
as its quantity. The alumina should he low 
and the silica high. 

Blast. The blast should he regular in 
^ quantity, and, as far as possible, constant in 
volume. A regular temperature is very 
important, sineo every 1(M) dt^grees of lieat 
added is equal to 3 per ciuit. of the eaibon 
burned at tlie twyers. T<‘mperatur(‘s eorre- 
Sponding to a r<*d heat are constantly used for 
heating the blast, but beyond this limit it is 
not advisable to go, althougli theoretically the 
limit is not reaeh(‘d until the fuel reduces 
the quantity of carbonic o\id<‘ to just that 
quantity rocpiired to rcduei* the ore. 'Hie 
introduction of th<' hot blast legtuierative sto\e 
has enabled higher tempeiatuies to he obtained, 
hut it is subject to greater variability of 
temperature than tlie ohl pipe stove. The loss 
of temperature in an liour’s blowing is from 
200® C. to 300’ (\, and this is eipiivalent to an 
increase of 7i per cent, of fuel burned in the 
hearth. This may he largely a\ oid(*d hy washing 
the gases and using larger or more nuini'rous 
stoves. For noting unifoimity of temiieratnre 
a pyrometer is nc'ci'ssnry, and an autographic 
record will show the teinpeiature e«ich minute if 
necessary. 

The composition of tlie blast \aries with the 
humidity of the afmospliere, and, as one pound 
of moisture requires I -3 lb. of cai bon to be burnc*d 
at the twyers to ri*place the lu'ut absorbed by the 
decomposition of this w'ater, an enormous amount 
of heat is thus lost. Tliis consid(*ration lias 
induced ironmasters to use desiccating plants 
for removing the moisture from th<‘ blast. 

The Charge. Tlie tcm])eratiire and con- 
dition of the chargt) varies in diffeient parts 
of the blast furnace. In the top portion 
the materials are Avarmed, and the oxide 
of iron is jiartially reduced Lower down. 
Hhe limestone flux is calcined, forming lime 
and' carbon dioxide at a red heat A little 
lower down still (he earhon dioxide oxidises, 
the carbon of the ^nel forming carbonic oxide 
ejt bright red heat, and the reduced iron 
takes up carbon. This action is continued in 
tile lower zones, in which also the oxides of silicon? 
phoi^hmtis, etc., are reduced, and the silicon 
aucb phosphorus unite with the iron. In the 
bottom""*ji8jrtionJ.|he furnace is at an intense 
^hite heat, ttvo carburised impure iron is melted, 
^ weffflks'aie^lag, and both fall into the hearth, 
^hotd^^xfd^^catojaot completely reduce oj^ide 


of iron, so that other redudn^ag^s 
chiefly carbon. The reduction of oxide 'of Iron 
takes place at comparatively low tempe^kores 
in the upper part of the furnace. In the nriildlO 
portion the iron-reducing ' tondenoy is .about 
balanced by the iron-oximsing tendency, while 
tho carbon -depositing tendency is equalled by 
the carbon-oxidising tendency. In the lower 
portion the iron is reduced by carbpn and oar* 
bonaccous bodies, such as potassium cyanide. ’ 

Changes. Ihe changes occurring in cold-’ 
blast charcoal furnaces are somewhat different 
from those for hot-blast coke furnaces, for the 
cliargc will pass a considerable distance down the 
furnace before reduction begins. The ore appears 
to pa.ss from ferric to magnetic oxide, then to 
ferrous oxide, before b(‘ing r<‘diioed to the metallic 
.state, so that, wliile in the coke furnace reduction 
takes place in tlie upper part by the action of 
caibonic oxide, the reduction in a charcoal 
furnace takc.s place in the middle of tlie furnace 
at .1 comparatively liigh temperature. 

One of the most important factors in the 
proper working of a blast furnace is tha suit- 
abh* distribution of the charge, and this has 
b(“*n empha.siscd .since tho introduction of 
automatic chniging ajiparatus. 31ie tendency 
of the skip hoist to distribute coarse or fine 
ore unequally is a defect not yet overcome. The 
ideal ehmging a]>])aratus should be under con- 
trol so (liat the material may be distributed 
e\cnly over tlie (‘iitire area of the blast furnace. 
The cup and cone system falls far short as a 
distributor becausi' of its narrow limitations 
and its inflexibility. 

Waste Gases. Tlie blast furnace gases are 
important factors in smelting, both inside and 
outside the furnace. Inside, they distribute tho 
heat and reduei* the ores to tlie metallic form, 
and the ])ropcr ])eiformanee of their functions is 
determined by analysis. 'Jlie gas temperature 
is also a valuable guide. A hot top indicates 
insufficient heat at the bottom, with the con- 
sequent production of infeiior iron and bad 
.slag Tlie waste gase.s from a blast furnace 
consist of carbonic oxide, carbon dioxide, and 
nitrogen, wdth small quantities of hydrogen and 
Jiydrocarbons. With funiaces using raw coal 
till' gas is richi’st in hydrogen and hydrocarbons. 
In coke furnaces the volume of carbonic oxide 
is double (hat of carbon dioxide, and in cliar- 
coal furnaces the greater volume of carbon 
dioxide is found. 

Waste gases have been chiefly used for heating 
boilers and hot-blast stoves. In some oases 
they arc used for heating kilns, ovens, and general 
heating appliances. Blast furnace gases, after 
purifying, are now used for driving gas engines, 
and in (his direction great economy may be 
elTeeted in tlie production of cheap electricity 
tor furnaces. The cleaning of the gases for en^^e 
wrork is indispensable. Cleaning should*^ take 
place in three stages—a preliminary dry cleaning » 
a wet cleaning for use in stoves, bouorS, kilns, 
and furnaces ; and a special cleaning for power 
purposes by means of fans. Fewer and 
stoves, less heating surface iot. 
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repairing will result from proper cleaning of the 
gasei 

Siaga* Blast furnace slags differ in colour 
jand appearance according to the charge and the 
working conditions of the furnace. With excess 
of lime, the slag is white and fusible with diffi- 
culty. With a moderate amount of lime, the slag 
is grey, hard, and compact. When the furnace 
is making white iron the slag is dark in colour 
and very fluid, which makes it very corrosive on 
the furnace lining. It often contains much 
oxide of iron, and is termed a scouring slag. The 
slag is tapped from the furnace into bogies 
running on rails, and forms a mould of a 
truncated conical shape. In some works it is 
run through a bronze twyer on to a trough, and 
thence to small pans fixed on an endless chain 
'which, by its revolution, delivers the slag into 
trucks. In some cases the slag is rc'movcd at. 
intervals in side-tipping ladles. 

The harder kinds of blast furnace slag, it not 
too glassy, are used for mending roads, for levelling 
waste lands, for building breakwaters, and for 
ballast. In the form of large blocks slag is 
used for road-making. It is used also for 
building purposes when suitable. For this 
intention it is moulded into bricks, which are 
kept at a strong heat for several hours in a closed 
space, in order to devitrify them and make them 
harder. Good bricks are made of graniilate<l 
slag and lime. If not too acid, slag may be 
burnt in a state of i)owder with lime and yields 
a good hydraulic cement. The following are 
analj’-ses of slags used for this ])urpose : 


Slag wool is made' from blast furnace slag by 
blowing steam on to a thin stream of the slug 
in such a way that the steam encounters only 
half the stream. Jt is light and fireproof, and 
used for covering steam -pipes, etc. 

The Blast Furnace. An English bhust 
furnace of the old typo was a massive stonework 
structure, circular in cross section, and the shaft 
approached in sectional elevation to that of 
two truncated cones joined at their bases. The 
lower cone was continued to the ground level 
or enlarged, forming the hearth, three sides being 
continu^ to the bottom, and the other left 
open for access. The interior was lined Avith 
firebricks. The dimensions varied from 9 to 10 ft. 
in (Bameter, and from 30 to 45 ft. high. 

The blast furnace of to-day, compared with 
that of a century ago, is an efficient machine. 
Then, the consumption of fuel per ton of iron 
was often 10 tons ; now, it is often less than 
19 cwt. of coke. This has been mainly effected 
by the introduction of the hot blast and the 
utilisation Olathe. waste gases for heating the 


blast. With some oi'es, cindcis, etc., the con- 
sumption of coke reaches 30 cwt. per ton of 
iron. Approximately, 54 per cent, of the total 
heat is (;arried away in the waste gases, 6 per 
cent, in the slag, 3 per cent, in the iron, 6 per 
cent, in the water used, and 7 per cent, by 
radiation and conduction. 

The modern blast furnace is an elongated 
barrel-shaped siruoturc in interior vertical 
section, and generally circular in cross section. 
The height varies from 75 to 95 ft., the greatest 
w'idth from 25 to 30 ft., and the maximum 
capacity of .50,000 cubic ft. 

The i)ody is formed of wTought-iron pUtes, 
half an inch thick, and riveted together. Within 
this is built the outer casing of ordinar;y masonry, 
the inside being lined with firebrick, about 18 in. 
thick, w'hilft in some eases between the two 
layers of brickwork is a small space filled with 
sand to alkuv for expansion and contraction. 
The body, or stack, is su])portotl on a cast-iron 
ring, resting on pillars of the same material, and 
the knver part, from the top of the columns 
to the hearth, is also cased Avith iron and in some 
cases with water blocks. The hearth is indepen- 
dent of the ma.sonry of the stack, and is built 
in after the stack is completed. It requires to 
he made of very refractory mateiial of consider- 
able thickness, having to withstand a very great 
heat in addition to the corrosive action of the 
molten slags. 

'Fho hearth is perforated witli six to eight 
holes for the introduction of the twycr.s, which 
convey the blast of air into the furnace. On the 
front or the work- 
ing side tlic hearth 
was formerly ex- 
tended, forming a 
rectangular cavity 
known as the fore- 
hearth, which was 
hounded in front 
by a very refractory 
stone, termed the 
daymUtne. The arch 
covering this was called the tump-arch. The 
tyiiip w!is made either of a very nd'ractory stone 
or of a hollow east -iron box built in the masonry, 
and through this box a current of Avater con- 
stantly einmlated to keep it cool. 

Fig. 32 represents a modetn American blast 
furnace. It is about 8,5 ft. high, 23 ft. Avide at 
its gnvatest dianu^ter, and of 11 ft. diameter in 
the hearth. The hearth is protected by water- 
cooled plates, and in the boslics are eight rows of 
bronze cooling plates, eight plates forming the 
circle, (^acli plate having tAvo Avatcrcourscs. 
C<ast-iron cooling plates iirc also placed betAveen 
the twyers, the number of the latter being seven, 
each 6 in. in diameter. The cubical capacity 
is about 20,000 cubic ft. The charging bell 
is 12 ft. and the throat 154 ft. in diameter. The 
volume of air blown in is 24,000 cubic ft. per 
minute. The temperature of the blast is 650° C,, 
and the average pressure 8.1b. per square in.. 
For flux 10 cwt. of limestone are required pen 
ton of iron produced, and this amount is produced 
with 17 cwt. of coke. The imtput is almt 2,000 
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tons ]^er 'week. The following comparison be- 
tween 6 typical English and a typical American 
furnace will show the different conditions in 
each cas? : 



Cl> v.'IiiikI 

catsbiog 

Cubical contents 

25,500 K. 

1 8,200 ft. 

Tomperature of the blast . . 

704“' 

593° C. 

Coke per ton of oro . . 

Hl OO cwt. 

1« 80 c^^t. 

bimestone 

1100 „ 

9 00 „ 

Oro 

lyeight of blast per ton of 

48 00 „ 

32 30 „ 

ore 

87-irj „ 

71-20 „ 

Weight of gases 

no-o(» 

100*1 

Temperature of gases i 

Tons of iron for l.oon 
cubic ft. apace of tui- 

250" (J 

nr (1 

nace per week 

21 57 

128 0 

Slag per ton of iron . . 
Calories prod need per ton 

2K 00 <-\\( 

10 70 cut 

of iron 

hH 577 1 

t)i)*r>09 


It will be observed by the above figures thaf 
the English furnace lias rnueli tlie greattr 
capacity, the temperalure of the l>la‘^t is higher, 
and the calories of heat per ton of iron are more, 
therefore the fuel used per ton of ore is greater, 
the blast is hotter, the Avaste ga^^es escape at 
a much higher temperature, tlie flux required 
and the slag produced are gre it<'r 'Hi ‘ givat 
reducing energy of the Ameii<*aii 
furnace, with its high graib' or<‘ and 
rapid working, yields six times as 
much iron per cubic foot of spao<* as 
the Englisli fnmaoo. 

Pig Bed. This consists of a sand 
bed with a number of j)arallel grooves 
of a semi-eylindrical section, g( ms'ally 
with their long axes toA\ards the 
tap-hole, while the top ends of th(‘s(‘ 
furrows in each roAV ar(* eonneeted 
with a common chcnuel luuning at 
right angles to them, and known .is 
the sow, or feeder. TJu'se tetslers 
themselves are put in connection a\ it h 
the main channel leading from the 
tap-hole. In some works tlxe mould- 
i|Xg is done by mechanical means, so 
that the pigs are of uniform ^ize at 
equal distances apart, and are cast 
in groups of JIO or more. When cold, 
an overhead crane picks up each 32. blast 
group and carries it to the pig 
breakers. Pig-iron casting machines arc of 
various patterns, but have not y(^t come into 
general uso. 

Form and Dimensions of Blast 
Furnace. The horizontal section of the hearth 
vanes wdth the pressure of the blast and the 
porbsity of the materials employed. The 
height of the furnace must Ikj limited when the 
fgm is friable (such as anthracite) or the ore 
fine, for if too compact the gases cannot cir- 
culate properly. Moreover, in a mass of difftTcnt 
materials descending, gradually, the effect of 
different deneitios becomes greater as the height 
pi the for^e is greater. In some Cleveland 
Ike Kxmes are smaller than usual, while 
the is in the upper or reducing 

The* mventots claim for 



' this a lower fuel constlmptioh nStid a 
regularity of working. The angle of bOsbes, 
as compared with the rest of the furnace varfoi 
in different districts ; but the modem tendehc^ 
seems to bo in the direction of boshes low down 
in the furnace and at an angle of about 75^ 
The section of most furnaces is round, ^ which 
economises heat and causes it to be more 
uniformly distributed. The hearth is circular 
in section. The greeter the diameter of the hearth 
and the gro'*Aer the vertical distance between 
the slag notch end tiu' twyors, the larger is the 
output. The tap-liole sliould be on a Tine mid- 
way between the twycTs, and the same remark 
applies to tlie sle,g notch. 

Twyers. The twyers are made with a 
double ca.sing that water may flow between. In 
some twyers the cooling Avatcr in the form of 
spray is driven from the end of a perforated 
pipe against tlie port of the twyer. 

The Scotch twyer consists of a spiral wi’ought- 
iron tube enclosed in a east -iron casing, and water 
circulates through the coil to keep it cool. The 
number of twjeis varies according to the nature 
of the ore and fuel used. Excessive blast con- 
siimc's too mucb luel, cor Is the slag, and impedes 
the working. The cutting action of the blast 
on th(‘ lining is reduced by allowing the twyers 
to ovcMhang, but this at the same 
time rtsluees the melting action of 
the hearth 

Tlu' blast is heated by causing it to 
pass through hot stoves, of which 
there are two chief kinds — cast-iron 
stoves, containing pipes heated by 
solid fu(‘l, and stoves of refractory 
brickwwk, (H)n-»tructed on the re- 
generative principle. Two principal 
forms of the latter are employed, in- 
\ented by ('oAvper and Whitwell re- 
spectively. 

Stoves. The Oowper stove [33] 
is a circular, wTOugbt-iron tower, 60 ft. 
high nnd 28 tt. in diameter^ closed with 
a high dome-shaped roof and lined 
internally Arith fin*brick construotod 
on the regenerative principle. About 
tw’o-thiids of the interior is lined 
with a checker work of brick for 
absoi’bing the heat obtained from 
the combustion of the w’aste gases 
from the blast furnace. .V large vertical name 
flue receives the gases, in Avhich they are 
ignited. The flame passes downwwds through 
the cho(‘ker brick w'ork and makes it red hot. 
Wien thw bas continued a siiffioiently long 
time the air, gas, -and chimney valves are 
closed and the cold blost admitted in the 
oppo 3 itc direction, when it takes up the heat 
from the brickwork and passes on to the 
blast furnace through the hot-blast valve 
as shoAAn in 33. It is necessary to have 
two stoves for each furnace, so that one may 
absorb the heat from the burning gases, while 
tlae other is. heating the blast. The bricks 
are of spical shape, and when ,tbey are 
together form hexagonal pai^geS with, walls 
2 ui. thick. As compared i 
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tlio Gpwpcr stove gives a much higher tempera- 
ture^ and has led to an inoroasf^ yield from 
simOar furnaces of 20 per cent. ; the fuel con- 
sumption is at the same time lessened. One 
disadvanta^ of regenerative brickwork stoves 
is the liability to become choked witli dust, 
especially when finelyrdivided ores are being 
smelted ; this necessitates occasional cleaning, and 
for this purpose Mr. C. Wood, of Middlesbrough, 
employs a brass cannon, which is cliarged with 
powder, run into the stove, and fired. The 
explosion displaces the dust, which is allowed t/O 
settle and then removed. Another method 
depends on the use of release valves which 
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tha brickwork. The reversals are much the same 
as in the Cowper stove, and two stoves arp re^ 
quired to one blast furnace. Many modifications 
of the above are in use in different districts, some 
of which combine the advantages of both systems. 

The Ford - Moncur Stove. The 
Ford-Monciir stove is one that has met with 
considerable favour of late years. Tlip bricks 
arc dome-shaped so as to prevent dust lodging 
on them. The stove is also divided into four 
different parts by vertical partitions, so that 
when it is desired to clean out the dust the blast 
intw be turned on to each partition separately. 

Lifts. Tlic materials are brouglit to the top of 



33. THK COWl’EK STOVi: 


allow of the instantaneous discharge of tho* 
imprisoned air. A cloud of dust is immediately 
discharged and shot up into the air. 

The Whitwell Stove. The Whitwell 
stove is cylindrical, with a domed top and 
lined with firebrick, but the internal arrange- 
ment is different from that of the Cowper 
stove. The regenerators consist/ of a number 
of firebrick passages made of 5-in. brickwork. 
This brickwork contains fi main combustion 
flue for the burning of the waste gases, and air 
is admitted by special feed passages. The hot 
and partially -burned gases pass repeatedly up and 
do^ through the passages, giving up their boat to 


the blast fiirnac<* by lifts of various kinds. The 
inclined x)lanc consists of a railway on which 
runs a triangular platform with two unequal 
pairs of w1u*(‘ls. The ])(>wer is supjilied' by a 
stcjim engine, A\orking a winding drum, around 
which passes a wire rope or a flat-linked 
chain. Another form is the colliery lift similar 
to that used in a coal-mine. A pneumatic 
lift is often used, and consists of a cast- 
iron ram, working in a long cylinder rising 
the whole height of the furnace. From this 
pass wire ropes over large x^ullcys to a lift- 
ing tabic, which contains the loaned trucks or 
barrows. 
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Frocks : Drafting, Cutting, snd Making. A Princess Petticoat , 
and a Circular Skirt Overalls. Hints on Lengtheni-^g 


By AZELINE LEWIS 


pROM four to 8IX ye ^rs old and onw ai ds, gn W 
* clothing a^xsumes a definite ( li ai aotei , though 
simplicity should always fie the kryiiole of 
c" il Iren's fashions 

With respect to undeiweai, the patterns of 
combinations already guen will fie a suit a file 
shape up to the age nuntioiud, unless diemise 
and drawers be preferied, for wlndi draftings 
are given. The nightdress pattern also will be 
quite right if cut somewhat laiga and longer 
It can be made to fasten at the side if pi (fined 
[For larger sizes, see Umjkrc i othivc ] 

The princes® form of pittuoat is piefiiafile 
to the banded affair, unkss lliis be biittomd on 
to a plain under bodice, so that the weight usts 
on the should('rs If the latte i fie prefeiied, 
the skiit portion should fie gonel somewhat, 
as not to add to the' hulk .it the waist For 
girls in the early ’teens, uKliiKd to fie stout the 
princess form of petticoat is lust In this cast' 
it 18 better made with a deup full, cut eitliei 
sh^cd or straight 

FrocKs The ])lain shouleki joke and 
smocked style should not ^ l t j 
bo worn after e'lgh t yeai s 
of age— and not then if j 

the child 18 inclined to fie X 7 

tall and thin— coitainly A.llyS-. 

not by girls of 10 and 12 j / 

years of age, as we ha\ e 
seen, unless secured to , 

the w^aist by a sash or rpoNj 

loose belt, ulie Empiie ; i 

yoke, of couise, ran ho 

worn b^ girls of any age, — 


but it IS not particularly 
becoming to a stout 


becoming to a stout 
child. 

Foundation c ^ 

ftodice. Aswan shown 
in our Dressmaking 
course, all garments are 
ixipdelledoi built u} on a 

skirt and bodice jiat tei n , 

“ diaflmg 46 ^onTd 

suitable for a ehild ot 

I S13: to eight ymis of ago ’Pnis follows on tho 
Bttei of that in Drlssm\kim., with the 
l^CSsarv exceptions, and can fie uUpted to any 
sige. Chest measurement, 25 m ; fia< k length, 
^ ip. This last measure, how even, is a \oiy 
elStStiO one, as tho waist is not clearly defined 
in 80 young n child and the drafting shows a 
shor^- waists affair, which will do for the 
n^Victoriap coat 
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line' can fie altered to any depth without affect* 
mg 01 mtei filing with the drafting in any way, 
the only alteration needed being that darts or 
sid# pieces — if made — must he carried down 
to the waist line A to H and H to I, one-third 
of dust measure ; A to G, one sixth of neck 
mtasiue loss J m foi curve A to I, 4 in. 
Fuive from (4 to T for hack neik A to J, 
two thuds of chest measuie ; J to K, one-half 
of the same k ss \ in 

Diaw fine from K at right angles towards back 
(this IS me lely as a guide for aimhole) ; markKe* 
I to 2, one sixth ot half chest measure (this, 
fiowe\ '1, vanes with fashion, and may bo less 
oi moie accoidmg to taste ) , 2 to 3, | in Draw 
a line lio>u 1 to G foi hack shoulder and curve 
fleam ^ to I foi fiaek aimhole 

J to t IS sam length as fiom I to 2 Diaw 
a line at nphl angles to tho light Matk centre 
of J-4 , then measure hack shoulder, and 
eh aw same length foi fiont fiom line 4 to hno 
D \, vMth (cntie on llie cross mai kmg centre, 
as shown hy broken line ]\Iake dots one twelfth 
Q ot c he st measure on each 

c.icle of angle K ; curve 
fiom 5 to I, passing 
thiough dots on each 
siek of angle K 

' B to 8, 3 m Draw 

a line fiom I to 8 and 

/ cm VO \ m to light of 

A this line for back 

/w Vd\’’ance 7 one twelfth 

2 ^,^ \\ a-n inch towards D, 

^ make L, and draw 

' Y shoulder as shown by 

y firm line. 

t V 8 to 9 IS 1 in. ; curve 

i a-Jlfl (9 f 1 0 n I to these points ; 

I ' S to 10 IS 3 m. ; draw 

- line to armhole and make 
' / 10a, then curve ^ in. 

either Hide of this at 

Ic waist, for under-arm. 

DR\Fii\e, These lines are shown 

by a broken line, as 
they are quite optional, shaping at these portions 
lun being always necessaiy They should not 
he cut, hut just marked with the tracing-wheel 
if made to the waist only ^ 

Now measure pattern and add on what nlay 
have been taken in by the side-piece to make 
the chest measure correct, and ma^ IL 
Draw L to M onc-sixth of chest measure^ thtm 
from M to U. From M to Ma is i iiu 5 <^turve 
from L to n for nock, ^ v 

For the lower portion, make a 
between 8 mmJ §, ftleo 






oxv line E to F, and draw Imos 8a and 9a the 
^altne distance-^t e., | m to right and left 

^bstend lines on either side of lo 2| m below 
waietf and curve from waist to pomt of these 
Trace round the pattern and cut out, following 
the firm line for the front shoulder and arm 
hol«i^ 

This method can be used for any sizt up to 
12 years of age After this period one oi tuo 
darts may be requmd, and the vaiious diaftings 
already gi\en in Drij-ssm vking and Tmioring 
can be followed oi modified acroiding to ic 
quirement 

With the aid of this pattern any kind of 
bodice can be made The mtthod of obtxiuing 
a yoke of any sh«\ has been fully (xplaimd 
m DiiFSSMAKiNf [set 39 to 43. page 470 1 If 
one of the Empire 
style be prefeiud 
cut to the depth 
requued below the 
armhole, whilst if 
the long - waisttd 
French Lodioo he 
the model, sinijily 
extend tlu lower 
poition as much 
below the waist as 
may be netded 
sloping it out slight ly 
from armhole to 
lower edge It should 
not, however, tx 
tend too far, as this 
impedes the niovt 
ments of the child 
If the hodicf be 
gathered allow foi 
the necessary 
amount in fiont oi 
at the shouldns, 
occordmg to the 
design If pleatt d 
model the pJeatmgs 
on the patttin 
drafted, which as 
already remarked 
forms the founds 
t on for all kinds of 
styles The m ( k 
portion may also ht out louiul or ] ointed oi 
square, or any shapt iirtfciicd 

As to tht skirt this can be obtained fioni the 
model shown m Gnus Tailorin(» fp 24()9| 
where full diiectons are given for diafting v 
Circular skiit adaptable to any si/t and shajt 
See also drafting foi skirt of Vntonan ( oU 
which will be equally suiiabk 

Tfiie skirt portion of an Fmpui yoke may be 
either circular or straight pleated or gathei c d 's 
preferred The frock npi t of one with a should^i 
yoke, or saddle, should be slopt-d at tlu und i 
arm seams, and also requires rounding slightly 
at tbe armhole The lower edge should be cut 
ft veiy little— shorter at the sides, as it 

almys has a tendency to drop here 

^ Aiherican blouse from the drafting 
i /rente out half an moh at 


£ ; cut through 10 and 10a and slope out 
the sides each 1 in , as shown by the double 
hno, when, of cou|se, no side piece would be 
required, and the oentu back must be placed 
to a fold 

Foi tht sleeve, any of the draftm^ already 
given cen he followed according to fash on 
The diafting of a colkai has been shown m 
Mcvcial of the puMous diagiams 

Fig 47 gi\(s ) few examples of garments 
suitt<l to gills of th( agts nuntioned, but from 
this pi nod and onwaids the various fashions 
miv Ik lonsnltid so these elosigns are merely 
given vs mod Is whiih nuy foim the foundations 
of an endless va i(t> of othei styles, with 
slight altiritons mil additions These, how 
evei we think will n ielil> oinu to the worker 
wlo has followed 
e it he I oi all, of the 
pi i VIDUS eourbcs 
( hi miso and 
(biwiis aie not 
illusti itid, as those 
ilii uly given for 
ihildien of one to 
foul j/iaiK of age 
< in quite lasily be 
cnlaigi d 

Fill same rt mark, 
too will apply to 
till combinations 
^^e will now do 
sin hi th( gai ments 
ski t( hi d 

(a) \ piincess 
fi ix k 

(h) line wt have 
I hi (liv idl'd skirt 
lire uly mentioned 
in tilt gai mints for 
thi toddler The 
mi thod of obtaining 
this pittern is indi 
e itf el in the dr vfting 
of thi lust knickers, 
hy a bioken line, bo 
IS not given again 
I Ik mateiial and 
tiimmmg art', of 
louiM a matter of 
tisti hu< foi '^lu ll ehildiiii tins is a much 
bittei shipi foi till (ianiiel pitticoat than the 
oitlmaiv ‘^knf ifm In this case it would be 
hi till witloiil th full iiid the edges finished 
oil vNith i fistoon (I h in Tht fastening is at 
till huk Ihi I losing hung actomphshed by 
mi 'US of M vu ll buttons anel buttonholes 

{( ) \ Hussim fiix k 

(e/) \ plain ovuall cn fiotk, cut all m one 
mci ( 

(i) \ Gnman pmaiore Flic shape of this 
quaint littli model hailing fiom the Fatheiland, 
is ex pi lined by the baik view It is cut all in 
one piece, and fastens on the shoulder 

if) Long waist cd Fiench petticoat, with two 
circular frills foi the skiit poition This shape 
sets out the fiock v u y pre ttily at tlie lower edge 
Directions for cutting circular and shaped frillj 
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have already been ^iVen in Db^ssmakino, whilst 
(hose for the shaped skirt part of the Victorian 
(?oat can also be adapted to the size required. 
This style of petticoat is better suited to cambric 
or longcloih for white summer ones. 

{g) The long-waiatcd stylo, known as the French 
frock* 

(h) A sailor stylo for either 
boy or girl. This is termed a 
quartermaster frock, and is 
cut exactly the same as the 
man-o’-war style (page 4355], 
the only difference being that 
the fronts are left open and 
faced. 

(t) The flannel vest or bodice 
to be worn with this style of 
frock, which is made of fine 
white flannel or cloth. 

(j) A princess jx^tticoat. 

(A:) Reefer coat and skirt 
costume. 

(/) Red Riding Hood cloak. 

{m) A Victorian coat. 

(n) Overall frock with yoke 
and box-pleated front, model- 
led as (i). 

The making of a coat wdlh 
step-collar and Norfolk coat, 
also of a girl’s sacque coat, 
have all been fully explained 
in Boys’ and Girls’ 'I’vilor- 
INO, and these styles, with 
slight modifications of size, style and length, are 
all suited to girls’ outdoor wear, the lcK>.se Noi- 
folk coat being c.specially neat *ind becoming 
to a young girl. 

A Princess Petti- 
coat. In Diagram 48 we 
have the drafting of tlu* 
princess petticoat, w^hich 
will be found a most 11 * 30 - 
ful one. 'rhis is 
drafted to a 
28-in. cheat 
measure ment. 

The working of 
the upper por- 
tion is exactly 
the same os 46, 
allowing for the 
difference of 
measures, witji 
the exception of I to 2, winch Is 1.] in., to allow’ 
for the longer shoulder. S and Ha, 9 ami 9a 
are dmitted. Make 8 2i m. from B, w^ithout 
(loping this in at centre-back. Make N mid- 
way between G and 3, and curve slightly from 
N to 8 ; make a dot 4 in to right of *8, and 
curve from here to meet line N at width of 
back line. Now make 12^^ 2J in. from C on waist 
line ; make O midway between L and 7, curve 
dkhtly from O to 12. 3lake a point j in. to 
H^t on wai^' line, curve up from this to met^t 
ine 0. 

\ Curve to lOrt qs in 46. 

Extend frotM^ll^ to length requiied, in this 
14, then make a point 1 in. 



to left of this mark, 15, and 6lope from ^is 
dot to 11, to give a little extra width for centre- 
^ front. Make a dot 2^ in. to right of 14, then 
make another 1 in. to right and left of this, 
and di’aw a line from 12 and 13 to these dots, 
as sliowTi at 12fl and 13a. Make a dot level 
wdth 10 the same distance as 
from C to 13; make dots 
1^ in. to right and left, and 
draw a line from waist to 
meet these, as at 106 and 10c, 
Treat line N to 8 and 9 the 
same for the aide of back and 
vent re- back. 

Two inches below B make 
a dot ; tlion add on 2 or more 
inches foi back fulncs.s to the 
bottom, which make the same 
length as from 9 and 10. 
^JVacc the pattern round care- 
fully and cut out, placing the 
various notches as shown, as 
these ore a guide for putting 
together. 

'rhis draft ing w ill do for the 
princess trock shown at A in 
47, the only alteration being 
ne<‘d(‘d at the aide and back, 
whieli are gathered on to the 
waist in tlie ordinary skirt 
fushion. 

For this style the back of 
the bodi(»e is cut slight^ 
below waist at back, the skirt portion consisting 
of htraiglit or very sliglitly gored widths, being 
made as full as taste may dictate. It is joined 
on to the side seam and the waist part of book 
of bodice, w'hilst the bodice trimming is carried 
over tlie ahoiiId(‘r to the skiit at back waist. 

By altering the position of the side seam, as 
from N and 0, t(* nearer the shoulder, the same 
drafting will do for the Russian frock marked 
at (e) in the same diagram. In this case the front 
portion is folded over towards the sleeve to 
form a pleat, wdiieh is stitched down quite flat. 
This frock fastens at the loft side under the fold, 
so a narrow left-side front will be required. 

It would also form a corselet or suspender 
trock, all that is necessary being to cut it to 





Cui so^ca 


pil 0 ^ could etlket be inverted* 

, oir^jbo;p:-ple^te4 outside the seams* where they 
' cocud he mitred off at the tops or finished off 
m various ways. Care must, however, be taken 
to keep them perfectly even, and not let them 
drop at the sides. 

No. 49 illustrates the overall depicted at (d) 
in the sketch under consideration, 
which i^ easily obtained from tlio 
bodice drafting of 46, as the broken 
lines show, or the princess frock 
drafting of 48, by omitting the side 
seams. It will form the foundation 
of ( n), and many others. TJiis can 
be cut all in one piece, or with an 
underarm scam, as preferred. The 
broken lino and crosses slmw tlie 
portion not to be cut. If nni.de 
quite plain with the V-^^haped open- 
ing, cut os shown by the broken 
line. If wdth tlie poiiit(*d yoke as 
at (d), cut this as indicated by the 
double broken line, and iiiock l the 
box pleat at the lower portion as 
already mentioned for the tunio 
suit and girl’s skirt mentioned in 
Girls’ TirLORixo. If iua(l<‘ V- 
shaped at back and fioiit of neck, .ind plcatc'd 
instead of quite plain, this ni.ikes a very ]jretty 
frock to be worn over lace \(‘sts. 

To make a perfectly plain overall or frock, 
as at (d), 2^ yd. of 27 in. goods are re(juired. 

Circular Skirt. No. 50 shows the draft- 
ing of the circular skirt for tiu' V’^ictoiian or Em- 
pire coat, the bodice b(‘ing obtained from 46. 

A to B, half of waist 
measure less 1 in ; A to I), a 
quarter of same ; I) to E, 
skirt length, in this case 
2*1 in., but it may be made 
any length do.sired. B to 
C, same length as from D to 
E ; G to E, 3 in. Extend 
D to E, and draw^ line from 
B to F ; (4, midway between 
A and B ; G to If, [ of 
waist measure (d in. ). ( ’iirve 
^om B through H to D , 
measure from this the length 
skirt; also midway be- 
tween make marks for 
Outer circle and curve from 
FtoB. 

If a pleated skirt be 
desired, the foundation need 
not be quite so full, and may be decreased as 
idiown by the broken lino, l^pon this the 
pleated portion can be modelled. Tlic sleeve 
can be obtained from the previous drafts. 

Pqip the making of the coat, see T\ilortno — 
I^adi^’ Empire Coat [page 2328] — for which the 
TOtniOtions there given can be follow'cd. If 
of f^ly thick cloth, the bodice only need be 
lined, when the aoams and edges should be neat 
eped lading. 

quantities for this coat with 
»|[i^^^^vW0tud be yd. of 44 in. goods, 
cthik for bodice llnimr. and a 
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onpif 

small quantity of tine Fronch canvas for inter- 
lining. 

For children, separate collars are the best 
kind of neck finish, as they can be removed and 
laundered. 

Number 51 shows the method of cutting out 
the reefer coat from 48- in. cloth, of which If yd. 

should be sufficient. The drafting 
and making of this jacket are 
similar to that of the sacque in 
Ginr^’ TATiiORiNO, to which wc 
must refer the worker for instruc- 
tions on this point. The collar can 
be easily altered to the ordinary 
sailor style if wished by sloping it 
oil to the front. The facing will 
require joining, as shown by the 
eiosses, the seams of which must 
be earcfiilly pressed. 

A cloak of the Red Riding Hood 
order forms a most welcome addi- 
tion to a small girl’s wardrobe, and, 
indeed, i.s u.sefiil at almost any age 
[521. 

'riit' cloak shown is made with 
collar and hood, and i.s fitted to 



the shoulder by two dart.o. If made 
without th(‘ latter, it will need to be almost 
eireular, and thi?^ add^ the fulne.s,s at the 
lower part, which is therefore apt to fly about 
too much for the comfort and warmth of the 
small wearer ; for this reason the shape shown 
is recommc'uded. 

This cloak will require 2^ yd. of 44-in 
mateiial, and in the making care will have to 
be taken to keep the edges 
thin and the corner of the 
capo and collar quite sharp. 
When making the latter, 
be cnn'ful to ease the upper 
[lorljon slightly 1 in. from 
each corner, -as mentioned 
in Boeket -flaps [see Boys’ 
Tai LORI page 129 1 J, when 
putting on, so as to get this 
to set over and not curl up. 
The ujiper edge should also 
come ^lightly over the under 
OIK*, os ill making boys’ 
coats. 

Girl's French Frock. 

For the girl’s Fi'cneh frock, 
cut the bodice lining accord- 
ing to the drafting of 46 or 
48, according to the age and 
size of tin* child, m.iking this the length required. 
Model one side of front as sketched, making it 
eioss over a little beyond the centre. If the 
w orker is not very expert, she had better do this 
in paper. C^ut it out carefully, then fold the 
matei iai and c ut two pieces exact ly alike, marking 
the pleats to keep them even, and* placing the 
crovssover edges to the selvedges. This is 
very important, as, if placed on the bias, the 
fronts will stretch and soon get out of *. 3 hape. 
The backs are pleated from the shoulder and 
neck, and do not ercfc over or require a v^t 
of white as in the front. 
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skiAkmerely a straight length of ma^nal 
t2 m« to 14 in. or 16 in. deep, according to the ^ 
a!ge ahfd'requiremehts, but, as already remarked, 

V should not extend below the knees. It may, 
however, be kilted instead of gathered, which has 
an extremely good effect. The directions already 
given for mt)^ing the kilt can be followed if ^ 
this style of skirt is preferred. 

When making this frock, mark the turnings 
very, carefully, then tuck the vest and tack in 
portion. Hem the crossover edges of fronts, 
press w'ell, and arrange these as sketched on 
the lining foundation, right crossing over left ; 
gather lower edge and tack to foundation, allow- 
ing it to pouch somewdiat. Turn in the edges 
of . foundation back to the marks, niaohinc-stitch, 
‘and make button-holes on the right side in. 
iqiart, and senv buttons on left to correspond. 

Turn in the edges of material back to form an 
inch-wide hem, and machine this next at the 
edge. Arrange and tack material backs on 
foundation, the edges overlapjnng a little; 
tack fronts and ba(?ks together at shoulder and 
underarm seams, machine-stitch, open, oversew', 
and press. Then sow' six or eight small hooks 
backwards on the inside of hem at centre-back 
on the stitching, and make silk loops on the left 
side to correspond. (bitluT Iowit edges, arrange, 
and pin in position on Unver edge of foundation, 
and tack to this. Tack the collar and secure this 
to neck. Then place right hem of foundation 
over the left hem; stitch lirmly together; 
arrange the right and left material l)aeks to 
correspond, and secure together an inch or so 
above this to prevent gaping open wlien on. 

Join the skirt portions required, open and press 
seams, turn up low'cr edge and make a liein from 
1 in. to 2 in. wide, ^lark lentrc of back and 
front, gather upper edg(‘s, using one thi ead for 
each division; place centres of front and back to 
those of bodice, being careful to bave no seam 
in centr6-front. Draw up gathers to tit bodice, 
arrange so that the fulness is graduated off to the 
back, pin and sew in place, then neaten with 
a strip of material or binding, which .should bo 
hemmed to foundation and fastened off scriirely 
at back. 

The Sleeves. Jbin the sleeves by means 
of a French seam (unles.s the material be too 
thick), and gather the lower edg(‘s. Now' join 
up the cuff portions, open and ])ress seams, fold 
in half along the centre of enff, then turn in 
upper edges to face. Draw* up cuff edges of sh'eve 
to fit, insert betiveon them, stitch togetlier and 
fasten off the ends neatly. Make' the other 
sleeup and cuff to correspond, then gather 
Ohe upper part, ascertain jmsition of front seam, 
arratfgo in armhole, scav them tirmly in place 
and oversew' or bind neatly. Sew' in the other 
sleeve to correspond. 

Finish off w'aist part w ith folded be 1 1 . 

This frock^will take 2J yd. of 44-in. material, 
IJyd. of lining, and J yd. of silk for vest and 
colfar. It can# of course, be varied in many w ays, 
^and made with a square or pointed yoke, elbow 


or puff sleeve ; also with bpfen li^k, ^hloh: tbot^;. 
very pretty for small children's summer wear. '"I 
Hints on Lehgfhenlng. With regaird: 
to lengthening, the last-named style is one , of 'I 
great possibilities in this most important detail. > 

Sleeves are generally more difficult to deal with 
in this respec t. The simplest way, however, is to ' 
make these either of the bishop or puff order, 
a little longer than the required length, when a ^ 
few tiny liorizontal tucks at the elbow wdll servo ' 
for ornament at first and length later on. If 
on a foundation a tuck should bo run in this, 
just above the elbow'. 

For petticoats, the bodice part can always be 
made a Utile longer than is necessary and a tuck ‘ 
put in this, which is then easily lot down when 
iK'oessary. 

For frocks, the skirt part can either be secured 
an inch or more above the low'er edges of bodice, 
or a t!i(*k mack* in the foundation, to be let down 
as needed. In otlier eases wdde hems or tucks 
should be made, w hilst the bodice should always 
allow' for expansion and be an easy fit. 

One ))oint of importance sliould not be 
forgotten. It is important that the skirt should 
hang perfectly evenly all round, and, if anything, 
a trifle shorter at 1hi‘ back than the front, 
rather than liavc' .the slightest suspicion of a 
“dip'" there. This detail, apparently a trifling 
on(‘. is fre(|uently overlook<*d, and makes all the 
difference betw'een a w'oll -dressed child and a 
dow'dy one. 

For a child’s bathing gown, the combination 
pattern given will be suitable, whilst for a later 
pcTiod it is also better to have a combined under- 
garment and a separate skirt portion, both for 
bathing and gymnast io purposes. [See also 
U NDEiiC £.()'!’ in N(j.] Small girls, it may bo 
mentioned, an^ often clad in a sailor suit for 
gymnastic e.xtTcises. 

At about tw'clve years of age begins the 
awkward period of a girl’s attire, when, how- 
ever, the varying fashions may be more or less 
eonsulted and adapted. It would bo impossible 
to de<al with all these, but, as has been already 
nunarked, simpiieity should always the guiding 
principle, w'ith a eertain regard for the type and 
characteristies of the young girl herself, who 
is usually gauehe and awkward enough at the 
“ lad ween age” w ithout, having these peculiarities 
accentuated by her clothing. 

A full frock w ith an empire yoke outlined with 
a thick-folded belt Avith large bow*^ and long ends, 
and fi(’liu-like drapery at the neck, would not 
rouse enthusiasm on a stout and short-necked 
girl, but Avorn by her slim sister the result would 
be charming. In the first case, lines of trimming, 
or folds, arranged to give length and decrease 
the apparent width should be selected. In-, 
judicious or unbecoming attire has a very > 
subtle effect on the character, particularly at 
this susceptible period, and shyness and S6lf- 
consciousness are often incre^ed thereby. 
Therefore, Ave repeat, Jet children’s clothing be 
w'cll chosen, but, above all, let it be very simple. 


ifc Children’s Clotiuno concluded ; followed by 
Millinery 
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Proposition 10, Theorem 

Tj one side oj a trimujle is p) 0 (hicedf the 
exterior amjlp is (j}Pate} than either of the interior 
opposite angles. ^ 

Lot ABC be a A ^ 

in which BC is j3i o- 
duced to D. 

Tt is requii‘(*(l 
to prove tliat tlio 
ilACD is gieator q 
than cither of the 
Z.8 ABO. BAC. 

Construction. Bi- 
sect AC at E doin BE .md produce BE to P, 
making EF BE. Join OF 

Proof. Fn the AsBAE, F(‘E, 

AE - (^E, BE FE 

z. AEB^ veitically opposite (hop. 3). 

.’As arc e<ni.'il in all le^- peels (I*iop. 4). 

• ..BAE- ...WE. 

Bui LAC\y IS > .^WE. 

/. lA(^Dis > /.BAE, 

>^.BA(\ 

Tn the same way, by producing AC to (J and 
joining A to the middle p<unt of B(\ we can 
prove that .-BC(t ls >z.ABC. But ^B(Hj 
= ^ACD (Prop. 3). 

.’.-.ACDis >z.AB(\ 

Oorollan/ 1 . Jng too ainiles of a iriato/le 
(tie together less than hco r ofht ongle<(. 

For 2 L ABC has been proved < L A(^D. 

/, LS ABC, ACB arc togellier less than Ls 
ACD, ACB, I.C., C two light angles (Prop 1). . 

Coiotlarg 2. Every tnnngJe must hate at 
least two acute angles. 

F<r, if it lias one angle equal to. or gre.itei‘ 
than, a right angle, then, by (^)^ J, each of the 
other angles must lie less than a right angle. 

Hence, a triangle is onl> c«illed . unite angled 
when it has all its angles aeute. 

^ Parallel Lines 

1. Parallel straight hue<i are stiaiglit linos 
which lie in the .same 
f^ne and wdiich do not 
mpet however far tli(*y 
are produced in either 
direction. 

2, Let the two sliaight 
lines, AB, CD be cut by a 
third straight line EF. 

Tlien^ of the eight angles 
fpru^ijed, .# 

^ called exterior i.s. 

6, 7 are called interior l s. 

I ate called alternate L s. 
aleo alternate , 

- 



angles, say 5, then 7 is called the intenor 
opposite angle on the .same .side of EF. 

3. PlaufaiPs Axiom. Tuo sti a ight lines which 
inti ) t tan not both he parallel to a third straight 
line. 

Proposition 1 1 . Theorem 

Tf a straight line <ids two other straight lines 
and maJ is^ either 

(i.) the altei nate angles equal ; 
or (ii ) the pifioior angle equal to the interior 
oppusite angle on the same side of 
thi t lifting line ; 

or (in.) the I'm) inteiioi angles on the same 
'^ale of the < utting line together equal 
to two I Kfht angles^ 
till n^ in each case, the two stiaight 
hn•^a)( paiidhl. 

Let the sti.iight line EF cut the two straight 
linos AB, Cl), ,it the points (1 and H. ; 

(i ) Ltl(ln‘ .«A(ill = the alteniato lGHD. 

It IS recpiiied 
to prove that 
AB is II to CD. 

Proof. If AB 
and Cl) arc not ||, 
^ they will meet 
when pioduced, 
either in the direc- 
tion of A and C, 
or 111 the direction 
of B and D. 

Sujj])osi‘ tlicj meet when produced towaids 
B .ni<l D, in ( he point K. 

Then. (illK is a tiiaiigle, ivilh the f-ido KG 
puxliuedto 

The extern*! _ of the fiiangle, lAGH, is 
>the Intel lor •*p])osite lGIID (Piop. 10). 

But _AGH is given eipial to i.GHT), and 
tlity cannot he both equal and unequal. 

AB aiul Cl) cannot nun t when pioduced. 

. AB and CD aie paiallel. 

(li ) Let the ••xterioi .^EGB - the interior 
opjiosite GIID 

It is leijuircd to jjrovc that AB is ]' to CD. 

Pioof. Since EG B— LGnD(/fvp.), 
and L EGB - L AGH (Prvp. 3). 

.-.^AGH- lGHD. 

But thes(‘ arc alt oi nate Ls. 

by (i.), AB and CD arc ||. 

(ill.) Let the lilt eiior lsBGTI, GIID, together 
equal two right angles. 

It is required to prove that AB is l| to CD. 

Proof. 

..BGIII- lGHD = 2 light ls (Hyp.)^ 
and lBGH+ lAGII= 2 right L a (Prop I).. 
LBGH-b lGHD:= lBGIIi- lAOIL 
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(i.) 

(ii.) 

(iii.) 



HATmMATim 

taking away /lBGH from each of 
tiiese equals, we nave 

^GHD-i.AGIL 
But these are alternate L s. 
by (1.), AB and CD .are |'. 

Proposition 12. Theorem 
^ If a straiffht line cnis tvm •parallel stranjht 
linesy it maken, 

(i.) The alternaie antfes equal. 

(ii.) The e.rterior an<jle equal io the inieiior 
oppaaite am fie on the same side of the 
euttimj line. 

(iii.) The two intet ior amjle'* on the .same .side 
of the cutting line togethe) equal to tu'o 
right angles. 

Let the straight line EF cut tlie two [jarallel 
' stiaight lines AB, (JD at the jwintH G and H. 

It is required to prove 
Uiat 

Z. AG H — alternate 
^GHD 

Z-EGB - interior 
opposite Z-G HD. 

Z.BGH H Z.GIID 
— 2 right Z-s. 

Prmf, (i.) IftheZ.AGH 
» not equal to Z.GHD, 
suppose the Z.KGII is ecpial 
altei nato to it. Then 
a ' KG is II to (^D {Prop. 11). 

But AB is 11 to CD {II gp.). 

there are two intersecting straiglit lines 
AB, KG, which arc both || to CD. But, by 
Playfair’s Axiom, this is iiiipo.ssjblc. 

Z. AGH is not unequal to Z.GHD, 
i.e., z.AGH= Z.GHI). • 

(ii.) Since Z.EGB- z.A(xH {Prop, il), 
and L AGH l < IHD ( By i, ). 

Z.EGB - Z.GHD. 

(iii.) Z-AGH” Z-(tHT). Add to each tho 
Z.BGH. 

Z.AGH-H z.B(:}H- ^GHD BGH. 

But Z. AGH I- Z.BGII bright Z-s. {Piop. 1). 
Z. BGH d- Z- GHD — 2 right z.s. 

Proposition 13, Theorem 
Straight dines v'hich are ixnallel to the .'tttnie 
ihuight line are parallel to one another. 

Let AB, CD, each be || to XV. 

It is required to pro^c 
that AB is H to CD. 

Draw a straight line 
EK cutting AB, CD, X V, 

Ht the points F, TJ, H 
Then, since AB is || to 
XY, and EK meets tliom 
,L Z.AFH — alternate 

\Lil^Y ; 

and, since CD is || to XY 
and EK meets them 

/, Z.FGD — inteti(U’ opposite _FHV'. 

• /. ^AFH=: ^FOD. 

But the.se are alternate ... s. 

AB is II io CD (Plop. 11). 

Proposition 14. Theorem 
The three q^ngles of a triangle are together eqmxt 
io two ri^t angkif* 

^ Let ABC be a A. 




tt is requwd to 
prove that * ^ 
z,ABC+ Z.BCA 
- 1 - Z.CAB right 

Z.S. 

Producso BC to 
any point D, and 
let CE be the 
straight line tlirougli C which is || to BA. 

Pi oof. Since BA and OE are I], and AC meets 
them 

Z. A(’E — alternate Z-BAC ; 
and, since B\ and CE are |1 and BD meets them 
zlECD— interior opposite z.AB(5. 

/. ^ACE+ .lECD- z.BAC-h Z.ABC, 

/.r , z.A(’D - ^BAC+ Z.ABC. 

To oaeh of these equals add Z.BCA. 

Then 

^A( I)+ .-BAC+ ^ABC+Z.BCA. 

But 

z. ACl) ^ ^B(^\ - 2 right z.s {Piop. 1). 

Z.ABC 1 f Z.CAB- 2 right z.s. 

Noti'. In the eourso of the juoof we have 
shown that // itne side of a triangle he produced ^ 
the e.itet ) or angle i.>< equal to the sum of the two 
tnlniot opftosde angles. 

(\no1lnr)f L Ul the nitenor angles of ang 
iet tdineai fupne, tixjither with four right angles, 
ate equal to tvoe as mam/ right angle'* as the 
figuie has sales. 

Let ABCDE be a rectilineal iigure. 

any point O within 
the Iigure, and join O to each 
ot the angular points. The 
Iigure IS thus divided into 
as many As as it has sides. 
Now, the tliree z.s of each 



/. the Z.S of rill th(‘ 


Conttmed 


2 right L s. 

\s = twice' as many right 
L s as there are jls. 
= twice a.s many right 
L s as tlie tigure has 
sides. 

But the Z-s of tho " s maki' up tho Z-s of tho 
figuie together with the z_s at 0, and the Z-S at 
O make four right La {Prop. I . Cor,). 

Z-8 of the tiguro }- four right Z-S= twice 
as many right L s as the figure has sides. 

(Wollary 2. Tf the sides of a rectilineal figure, 
a Inch has no re entiant angle (^i.o., no angle 
gi eater than tno tight angles) are produced in 
order the exterior angles so 
formed are together equal to 
four right angles. 

The interior L -f the 
exterior L at any angular 
poiut = two right Z.S. 

all the interior z.s+all 
tho exterior z,s = twice as 
many right Z-sas the figure 
has angles, i <?., as the figure 
has sides. 

But, the interior Z- s + four right Z. s = twic6 
as many right z. s as the figure has sides (Cor, 1). 

.‘.the interior z.s+the exterior z.s— the 
interior z.'S+ four right Z-s. 

the exterior Z-S s four right Z.S* 







MMMAMIOAI. KHOlUmKillNQ 

«hown in 44* A is a tee chisel, it combines 
the form of the chisel with the function of 
the drill. The curved side piece ensures the 
cutting of a circult^r hole by the rotation of the 
• chisel. Flat chisels are used without the side 
pi6ce» but they have to bo lifted at every few 
inches and rotated rapidly. B shows four 
ohteols mounted on a boring head. is a 

circular chisel armed with teeth. Diamonds 
are frequently set in a tool of this kind, having 
a plain crown instead of teeth. They arc used 
for' drilling the hardest rocks, and often cost 
hundreds of pounds each. Ordinary rocks arc 
pierced by rock drills. Some have* four cdg<‘s in 
the form of a cross, usually of chisel shape, though 
varied in forms, D. These arc used in percussion 
boring, being lifted, dropped, and rotated, so 
breaking up the rock and producing round holes. 
Tlie chip.s are removed by other tools t-<*rmed 
shells, ('layey soil is removed by clay augcus. 

Tools for Screw Production. Few 
except engineers are awaie of the large 
numbers of diverse tools and maehiiK's •\vhi<‘h 
are used in the formation of ser(‘w threads. 
The dimensions of sen^ws, the degree* of a(*eurai*y 
demfindcd, and th(* quantities required are 
the principal causes which control mcthocis. 
And within eaeli governing eondilion there are 
many methods, and many designs hy which 
similar results are attained. Tlie subject ot 
screw's, and the tools and machinery for pro- 
ducing them do, in fact, giv(* sole oeeu])ation 
to numerous firms. 

Screwing tackle may be broadly divkh'd into 
two groups, one being that in which the cutting 
tool or tools have one tunction only, that of 
producing the correct section of tlie screw 
thread, the pitch and dianu'ter being controlled 
by extraneous devices. This is the method of 
the scrcw'-cutling lathe, the chasing lathes, 
and the hand-operated comb, or chasing tools. 
The other group comprises tools which not only 
produce the sections of the threads, but also 
size and pitch correctly. These include the 
taps and dies, both hand an<l machine operated, 
w'Tiich, once started, have the capacity ot selt- 
guidance by virtue of the lead of the threads, 
and the use of throe or more cutters in the 
circle. 

Of the first-named group little need be said. 
The methods of screw cutting in the lathe have 
been touched on in a previous article. With 
regal'd to the tools, they simply have tlie section 
of the thread, vee or square in plan, generally 
without top rake, acting, therefore, as scrapes. 
In square tools for sipiare thr(*aded screws, care 
ha^ to be taken to give sufficient clearance at 
thd leading edge, the amount of which depends 
Oft the slojK? or angle of the screw' thread. The 
second group includes the common taiw and 
dies, in which there are several important points 
to be noticed ; and then the machine dies, w'hi(;h 
constitute a very large number, most of which 
are automatic in their action. 

Taps Dies. In theit most i^mentary 
form are dimply screws adapted as cutting 
have undergone a ^adual 
from forms in which friction 


and squeezing aetion were more in fbi 

cutting, to present-day types, in which hiOtion 
is of the slightest, tn the old ones tne screw 
threads occupieil by far the largest portion 
of the circumference of the tap or die ; in the 
modern types, the spaces predominate. 

If we look at the tap and die in elementary 
forms, used still in small taps and screw plates, 
w'e see that a screw', external or internal, is made 
into a tool for reproducing other screws by 
cutting grooves down depthwisc, the edges of 
w'hieh grooves act either by scraping, or by 
cutting. 

Tap Sections. In the very smallest taps 
consid(*ratious of strength prevent them from 
being deeply fluted like those of larger size. 
Small taps —that is, those which are used with 
screw jilatcs — are often of the sections in 45, 
A and B, in this respect resembling the flat- 
faced rt^amers. and coming, therefore, properly 
under the liead of scraping tools. All taps were 
formerly f»f these sections. But taps of over 
about in., and even smaller in the best 
makt's, are fluted, as at C or D, the front of the 
cutting edg(‘s pointing radially to the centre of 
the tap. Either three or four flutes are made, 
lour being generally favoured, on account of the 
better guidance. A slight amount of clearance 
or relit'f is imparted to the back of the teeth 
by l)aeking olf the threads, (', D, in a similar 
maniK'v to that described in connection with 
baeked-olT milling cutters. Formerly taps w'ere 
relieved by tapering the entire thread down the 
length of the tap, but such is bad practice, and is 
lU'ver followed now , because tlu' tap loses thereby 
its proper guidance. But backing-off can never 
be vei*y pronounced because of the weakening 
effect of each on the cutting edges ; hence the 
friction of tapping is severe. In the best taps- 
there is seldom any front rake. But good results 
are secured by lessening the segments of the 
thread, either by increasing the number of grooves, 
or by giving them greater spacing, which applies to 
both taps and dies. Though the incisive action 
is not increased directly, it is indirectly, by lessen- 
ing the amount of screw thread which is buried 
in the work, and thus lessening friction. Simple 
though tliese principles are, yet on the duo 
balancing of the relations of these elements in 
di(‘ construction, and in a lessor degree in taps, 
depends a difference of perhaps 200 or 300 per 
cent, in rapiditv' of output. 

Die Sections. In the dies the typical form 
is not so apparent. The cutting face is formed 
by grinding the leading edges, either parallel with 
the face of the die, or radial \ 46]. But it is obvious, 
on a moment’s consideration, that the cutting 
action of either one of the edges or corners is of 
a variable character, because of the varying 
diameter of the thread which is being cut, and 
the unalterable si'/q of the dies. Dies are cut 
over hobs which are either one or two 

threads larger in diameter than the screws which 
they have to cut, and as the thread to be cut has 
two diameters, one at the bottom and the other 
at the top of the thread, true coincidence betw'cen 
thread and dies can take place only ift one 
position. ‘ * 


in^tmments, ,^T^ey 
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MKOHANIOAk. INdlNCKRIMQ 

The action of the dies is seen clearly in 46, 
whore 1 shows the position of the die when com- 
mencing to cut the thread, and 2 its position 
when the thread is finished, so that the cut is 
commenced with the corners a. Tlien as the thread 
deepens they arc thrown off, and a squeezing 
action occurs between a and 6, and afterwards the 
comers a quite cease to cut, and all the work is 
therefore tlirown upon the internal corners b. 
The only angle of clearance tiicn is that slight 
amount which is pres(‘nt wh(‘n the surface oi the 
thread being cut is not in t‘xai 1 coiiieidenee with 
the surface of the du‘ - that is, at tlie periods 
when the corners a or h are actually cutting. 
Also, the slight alt(‘ration in the angle* of the 
thread, which is (continually taking ])lacc as the 
diameter of the screw is being nsluccd, throws 
extra work on the dies, causing e*\ccss ot friction. 
It is thus apparent that <li(‘s are nut good 
cutting tools, (^hasers an* supi‘rior as cutting 
tools, Ix'causp they have* the jirojicr angli‘s 
readily imparted to them. 

Out of this action arise‘s the epie‘stion e>t the* 
best curvature to iinjiart to die*s. As the‘se* an* 
cut by a hob or master tap [47], the*ir curvat un* is 
obviously that of the tap, and unalte'rabh*. In 
46, A shows a prae*tically impeissiblc tonn in 
hand dies of the style* shown, e*ui e)ve*r a hoi) of the* 
same diam(‘ter as the thrcael to he* produceel. 
Obviously, tlmugh Ihe'se* woiilel cut at the* stall, 1, 
at the finish, 2, the cutting ae tion woulel have* 
ceased. But in Iheise shown at ll, made* e>vt*r a 
hob one thread des'jier than tlic tlir(*ad to bei e*iit, 
^.bey are still ope'rative* at 2 whe*ii the* tlin*ael is 
down to size, te)i’ ilie* e elge* h still has ie‘he‘t, due* to 
^>he difference in curvature* of tlie* tliivael and the 
die. At (\ dies t ut over a hob t w e) t hi (‘ads de*ej»er 
than the screw to be eut do not cut well at first, 
but when the* thread is (inislie’d thi*y an* fully 
operative. 

Now, though these are, and have long bee‘n, the 
standard dt*sign used in England for lia-nd die*s, 
they are not tlie best possible, Ani(*rican dies 
have wider spaces, and smaller arcs in operation 
Fig. 48 illustrates a few. 

American Dies, 'riic feature in tli‘*se is 
that they are solid, and do not therefore pe*rmit 
of being closed inwards at intervals as the thivael 
is cut, like the dies just illustrale'd. One run ove*r 
is sufficient to cut the scre'w, and then* is tar less 
Of the squeezing action whicli causes the ordinary 
dies to work so hard. "JMie ap))«*arance' oi a solid 
die in plan is shown in 47, A. The cutting faces 
have a slight amount of front rake, and the dotted 
lines indicate the relative angles of the faces 
hhhind the thread, w^hich slope away in a direction 
that gives strength to the* die. The threads are 
off to give clearance similarly to taps. 
Although these are solid dies, provision is intro- 
duced |or varying the diam<‘ter of the screw cut, 
either to compensate for wear of the die, or to 
differences in the tit of screw’s in their holes, 
or easy, as deaired. A common method is 
tbdt at wWe the di^ is split at one side, and 
blitag'fh^ed .within a ring or Met, is expanded 
\py the pointed screw at the side, or 

by the twd screws at right angles; 

being suffi^ent to allow 


of a small amount of springing* There are many 
other devices for producing the same effect, being 
chiefly tapered or points screws. The outer 
collet is held in the die .stock, or, in the case of 
lathes ahd screw machines, in a circular body. 

In some dies, especially those of the larger 
sizes, steel is saved, and convenience of grinding 
secured by fastening flat pieces, or chasers, in a 
body,(\ ju’ovision b(‘ing made for easy removal, 
and for adjustments to and from the centre. 
Another class of die, T), used on some machines, 
has four or more cutting portions and is encircled 
by a clamp ring, so that the die may be closed 
in or allowed lo ('xpand in order to thread to very 
line limits. Sharpening is easily done by means 
of a grinding w’lie(*l passing down the flat faces 
in the gaps. 

Machine Dies. The di(*s for use in ma- 
chines arc much mm’t* (*laborated than the taps. 
I7i(*r(* are some dozens of different designs of these 
(Hi -hinds, a-, they an* termed. But they nearly all 
have th(* property of adjustment, or sizirig, to 
comperiscih* tor wear, and to w’ork to minute 
limits of tohTaiici*. H(*nee the mechanism in some 
is highly (‘laborati'd. In the simj)l(‘r forms, used 
larg(‘ly in screw macliines and turret lathes, a 
spring {U‘tion is (‘mbodi(*d, the dies being split as 
ill 48, and encir(‘l(‘d by a ring or collar by which 
they can he closc'd to a minute amount from time 
to timt*. In otlu‘!s, the closing in or opening out 
is cff(‘cl(*d in a way whi(‘h is r(*gulati*d by gradua- 
tions, so that the dianu'ter of tin* thread can be 
r(‘iMl on tin* (‘dge or la^e of Un* holder. In more 
advanced d«‘sigris provision is made for the 
automatic opt'ning ol the di(‘s when a thread has 
b('(‘n cut, in ord(‘r to avoid the reversal and run- 
ning back ot the die off the thread. These art* 
'(ilf opinituf a numerous grou*]). In all, the 
flat chaseis an* list'd, ot tlic style in 48. All 
Uu'sc make an intert'sting and wide study in 
lln'inselvcs. 

Opening Die^heads. In the opening 
tlie-hcads mechanism is included by which the 
chas(*rs, usually tour in number, may be suddenly 
drawn back from tin* thread, so that the head can 
be withdrawn by tin* turret in which it is hold. 
Tliis mov(‘m(*nt of tlie chasers is either a direct 
radial one, the chaser holders sliding in grooves, 
or a pivoting aetitm is given, an example being 
shown here. A stop piece is provided, which is 
struck sometimes by the end of the work, 
sometimes by a part ot the machine, to cause 
the chasers to fly open, under the pressure ota 
spring When another thread has to be' cSt 
they are- closed in again by hand, Or auto- 
matically, and tlie cycle is repeated. Previous 
to the introduction of these time-saving die- 
heads, the direction of rotation of work in the 
screw machines had to be reversed, so that the 
lu'ail ran itself off the tlrread. 

The Tucker die, made by the Pratt & Whit- 
ney (Company, may be taken as an mstqnco the 
pivoting type [49]. In the three'views, A shows 
the outside elevation and B a section 
chasers closed in, while C indicates the^.appear* 
ance when opened off the thread t a is.ib4 
held in the turret hole, and a *‘|deevi^ 

which has a limited amount pf 


MECHANICAL ENQINBEIIINQ 


A ring, c, is fixed in any position on h by a set for metal, are sharpened at a bevel, by which 
screw, and a long screw, d, in c projects out friction is diminished, the saw cutting sweetly 
more or less as required, so that it may be struck and attacking the material in an oblique line, 
by a portion of the machine when turret with a resulting shearing operation. Thus, in 
has travelled up to the required distance. The 51 and 52 bevelled lines represent the direction 
result of striking d is that c is slid back, carrying in which the lile is held when sharpening the tooth 
with it 6, which causes the dies to open, in tlu^ faces, so that the tooth face meets the inatru'ial 
following manner. The chasers, c, are clamped lik(* th<' iron of a skew-mouthed rebate plane, or 
with square-headed set screws, and adjusted like a turning (•his(‘.l. Though the tooth is so 
with slotted head screws endwise in lioUh'rs, / ; thin, this bev^elling exercises a very markt'd 
the latter are pivoted in a ring, and eoihxl inlliuMiee on the swei^tmss of the action of tlu; 
springs are inserted in the holes below the sloltc^d saw teeth. 

screws which adjust the chasers. The Hat Forms of Saw Teeth, There are 
springs shown in black on the end of the body, u, various ])ractical consid(M ations which govern 
serve to keep out dirt and cuttings. It will be tlui si/es and forms of saw t(‘cth. The main 
seen that as long as the sle(‘ve, h, remains in the rc<piisite to be fullilU'd is that the teeth shall 
position shown at A and B, tbe di(‘s arc* closed, oj)(‘ratc as fn'cly as ])ossil)le. As a general sum- 
ready for work ; but when the thri'ad is finished, niary, we may sjiy that the liarder tlu^ material 
and the screw d struck, h is slid back and its tin* gr(‘al(‘r tlu* backward slopo of the faces of the 
bevelled end allows the ends of the cluasc*!’ t(‘(‘tli ; in t(‘chnieal language', the less mfcc pre.sent, 
holders, /, to sli]) down, the coiled springs nu'n- and the tiruT the }>itch or distance between tooth, 
tinned causing the tilting action, th«i re'sult n‘lativ(‘ly to the size of the saw, the less the 
being that shown at C. lleclosing is elh-eted or amount by which tlu' tci'th are bent to right 
by sliding the ring, r, and sleeve, b, back again and left of tbe plane of tin* blad('. 
to the po.sition at A. Teeth, when cutting through wet wood, must 

Kinds of Taps* L(‘aving the s(‘ctional have more s(‘t than those working in dry stutY, 
forms of taps and di(‘S, w(* noU*. the longitudinal h<‘eaus(‘ the material removed is more apt to 
shapes of taps [50].- In taps op(‘rat(‘d by hand, elog and hinde r tlu* saw’s action, and they 
two separate ones are ri'quired to cut a thread, n'quiix' largi'i* pitch, which means mon' spacimj 
and in some eases three. First, as the tap must in order to allow frei'dom for the dust to get 
enter a hole of the same diameter as the bottom away without choking. 

of the thread, the lower portion of the tap is The Set of Saws* Tn many vsaws, espe- 
ground away to that, diameb'r, tlu'ius' tapering eially for metal, tlu' sot, is imparbd by a 
upwards until only about fiv(^ complete threads thinning back of the blade behind the teeth, 
are hH't at the toj). Tliis is the vntvrinq or Fig. 51 nuiy b(‘ ternu'd the hand saw type of 
taper tap |50J, A. The next, or middle tap, B, tooth, varied in the sIo[)e of front and back rake, 
has all its thr<‘ads full, sav(^ four oi* Hv(‘ at. tlu^ and in sizes of teeth, it will rip, or cross-cut 
bottom, and this complcU'S th<' thren-d, provided hard or soft w(H>d. but is mon* suitable fortius 
the hole is a thoraughlare one, so that the tap can lir.st kind than tl)e second. For soft wood only, 

run right through it by four or live threads. the front, a, of the teeth, should Ixi tuiarcr the 

But if a hole terminates in a blank end the upright posit i(>n, and the backs might have more 
bottornmg or phg tap has totinish. This has full slof)e. 'I'lu* s(‘t .sec'U in the plan |511 is slightly 
threads to the end, 0. The illustrations are thost*, <‘xa.ggerated, being suitabh' only for use in cims- 
of AnitTican taps, in which the same j)rof)ortions cutting soft ‘\( ods. For ripping hard or soft 
exist as in dies — nanu'ly, narrow' cutting arcs woods its iiinount should he considerably less, 

and wide spaces, English made ones have about Fig. 52 illusti att s the tc'cth of circular saws 
twice the width of threads. Machiiu' taps an^ for hard and soft w'oi)ds. The teeth of A 
longer than hand taps, often very long, and have little rake, those* of B have. A has less set 

they are gripped differently. \Vnien v(;ry than B, and its .'^harptming angle is le.ss, as in- 

exact dimensions are reipjired, expanding ta])s dicated by the dotU'd lines. Note the large size 
are somotiines employed, in which the cutters of the gullets, which arc nec(‘ssaiy to permit free 
are capable of radial adjustment, similarly to escape of the sawdust. Rapidly running saws, 
tlfose of the reamers. like circulars, require more space than the hand, 

'^awa. Saws include both scraping and cut ting or pit saws, or even t he frame saws, 
tools, whether we regard the aedion of individual Fig. 53 shows the bl.ide saws, used as bandsaws 
teeth or their total action. It is seldom that ami frame saws. A would be suitable for hard 
angle of front rake is less than 90 deg. — it is woods, B for soft. Fig. 54 illustratc.s two types 
usually more, the teeth leaning back, in most of eross-ent, tlu^ triangular toothed A, and the 
saws, until we arrive at the equilateral triangular M-toothed B, variations in which occur. 1’hey 
form of the cross-cut and hack, or motal-cutting scrape ()nly, and operate ecjually well in both 
saws. Hence the material is removed as dust, directions. 

except in. the case of very wet stuff, when it be- Saws are either rectilinear or continuous, 
comes somewhat stringy, but never approaches to To the fii’st class belong the hand, tenon, bow, 
the obaracter of a shaving. Yet, viewed in one fret, compass, cross-cut, and kindred kln^* 
*wp^t, most saw teeth have a formation which To the latter the band, circular, and cylin« 
causes their action to approximate to that of tlrical forms, all of whiclv^ire too familiar to call 
truci cutting tools. All saws, except those used for any observations or ^lustrations. . 

Continued 
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Cot tlnued fi-uut 
Pi4(e4t<ld 


Construction and Peculiarities of^e Instruments. Attitude 
of Player. Fing^erboard Scales. Positions. Exercises 


By ALGERNON ROSE 


ACCORDION 

The atcordion or mLlodcoii miy be rop;iukd 
os a large edition of the mouth organ, i1h sounds 
bcuig obtained niiieh in tin sanu It 

consists of a pan of oblong slujnd h irid be Hows 
With seven oi inoie folds To tlu right side of the 
instrument is affixed imimher ot U vus m urged 
mrowB Somctinus tin sc keys it( like the stops 
of a concertina \<(oieling to tlu imkr oi the 
instrument, so then an S 10 12, oi keys 
Besides these, time are three hrgei \al\es 
known as the wind, aeeonip minu nt, uiei hiss 
stops In the Uig<st \aiiet\ tluK ik 21 keys 
m two rows The uppt r senes givr s an iiiegul u 
bcale of G ra\joi [F\ IJ 

An in\cit(d v o\< i i note iniplus tint tlu 
bellows ha\c to be eli iwn out ^otts without 
such a mark art obtiiiud bv }>rtssing in tlu 
bellows The lowd snus gives tlu s aU of 
0 major [Ex 2| 

Each kiy oi le\ei sounds two notes I lie 
first IS produced when the bellows ire juishetl m 
and the second when tlu V ne pulled out 'llu 
reason for this is that is < leh key is piesseel v, 
\alve inside the hind hoaid is opened itluii 
the opening iie two little tongues of met il erne 
bent forward and tlu eithc i hue kwnid \e eeiid 
mg to the small or luge si/e ot the temgues so is 
the pitch of the sounel jiiodueed high en leiw 
Whe^ia valveibOpeiuel aiiel the ui n e emijiusse d 


it causes one of these tongues, or reeds, to vibrate 
quickly ind its motmn mignificd by a sound- 
l)e)ard, e irises the music il tone Them, when the 
bcllevws are exiirnckd, the other litttlc tongue is 
mule te) vibiatc b\ the oppeisite current of an 
'Ihus the sccemd sound is jiroeluocd 

The best w ly ct ])li>mg the accordion is to 
Tt st it upon the knee By m iking a pivot of the 
kiue a imsheel hiss note md a pulled melody 
note miy be sounded it tlu same time Pass 
the light thunih thiough the loop provided for it 
This k lies tlie other i ight fingers fi oc to press 
the k<\s But tlu left hind on tlu other side 
its (hie t tlut\ islowoikthi billows According 
to tlu font iis(d in picssing oi drawing out the 
luttei so is tlu intensit}' eif the lone regulated 
It leepiiies e onside i ihle skill to m ikc a good 
ciesctndooi elimmue neh) \n over blown accordion 
sounds it its woist where \s when played with 
c \ ( n softiu ss it is ofti n he iid nt its best Place 
the sKond md tliiid left fingiis through the 
strap , the left thumb c in then press the wind 
stop Tlu l>iss \ i]\e IS worked b\ tlu left little 

fingei Tt gi\ t s t wo deep note s (. when 


tlu Ik Hows UK pussid 



whe n the y are 


in rnel G below the C 
eh awn out The first 


left tinge 1 is list d foi the m < ompuiimr lit stop 







Ex. 5. 


ACCORDION with 10 KEYS-Scale of C Major 


MU8IO 




This gives tlje chord of the siib'dominaiit of 


when the bellows arc 


' ])ush(‘d in ^ 




and 


tlie chord of the tonic of (i wlit'n h(‘V arc* piill(‘d 


out 


f 


, a couple of chords such as an 
church usually em[)loys for tJie 


organist. 

“ Amen.” 

'rhe student who wishes 1o make the most, of 
this instrunumt should peruse the course on 
Harmony [page 37J, in older to avoid sounding 
the oticompaniment- and bass stops with wrong 
notes of the melody, as is dom' by unmusical 
street players. N(‘V('rth(‘l(‘ss, tlu' best- of these 
instruments, when perforrm'd upon skilfully, 
are not without a (UM-tain artistic vahu\ 
As an incentive for the non-musician to pn*- 
pare himself to learn the English coiua'itjna, 
the accordion has been, and is, undoubtedly 
helpful. 

Before beginning to play, pi(*ss the wind stoji. 
This inflates the bellows. Jf tliey are a.lrea.(ly 
full, and a “drawn-out” note has to be sounded, 
press the stop to let some of tlic air escape. The 
bellows can then be further drawn out and the 
. necessary notes obtained. 

Having given the notes for the accordion with 
'21 keys, for the sake of reference w^e tabulate 
the scale of the smallest variety, tliat with 

keys [Ex. 3], 

The scale of the accordion with 12 keys 
h given in Ex. 4. 

Put the most popular style of accordion at 
pesent sold is the instrument w ith 10 kiws. We 
nave therefore reserved the lingering of its 
compass [Ex. 6] to the last. 

B means bass stop, A accompaniment stop ; 
if both letters occur together, both slops lUiist 
he used at the same time. 

As an exercise, in conclusion, the student 
'^vho has followed these instructions carefully 
pAy pactise with profit ,tho quaint old oouhUy 
ibplpdy which is given in Ex, 6. Strict 
e^ti^eptioh must, jsfewever, bo paid to time. 


FLAGEOLET 

The English instrunu'nt has six tinger-holes. 
From Ihcst' tliK^e o( tav(‘s jiml a half, with all 
tlu* inltu'medialr sumiloms, can b(^ produced, if 
the studemt only knows how. 

The cli(‘ap Hag(‘ol('t caii be bought in various 
si/^cs. They arc all tingc'i ed alike, but the longer 
the tub(^ tb(^ d(H‘}MT tlui tone, (h^t the most 
usual siz(*, mark(‘d “ 1).” Its lowest note should 
l)(5 in tunc wdtb tlu^ I) below treble stafT. 

Cause of the Tone, Everybody is 
familiar with the tin whistle, but few understand 
that the wliistU', in itself, has no sound. The 
plug of wood tilling up most of the tube forming 
the mouth pie(‘(‘ s(‘] ves to shape the breath into 
a thin flat sh<*i‘t. This air strikes against the 
sharp lip, slightly bent in, of the aperture, 
tb<^ result b{‘ing that the sudden eontaet brings 
about those ]»ulsa, lions or vibrations, which 
produce tie* musical tom;. Do not play the 
lop notes with tin* right hand. The left hand 
must linger thosi^ nearest th(‘ mouthpiece, and 
the right, hand the thn'c low’cr notes. 

Place* the left thumb b(‘lund the upper lialf of 
the lube and l(*t. tla^ right thumb stcj.'idy the lower 
half. Kee|)ing the. ling(‘rs oiT the holes, blow 
gently. This (in a ‘‘1)” tube) sounds Cjf, 
nearly an octave above the lowest D. Put down 
the first linger of tlu^ left hand. Blowing as 
b(*fore, tie* sound will Im* B, third line treble 
clef. Depress tlu^ s(*rond left finger to get A ; 
the third left finger for G below^ : the first right 
finger for Fi (in the key of D major); the 
second right finger for E ; and tlio tliird right 
finger for 1). All the holes are now covered. 

Natural Notes. Now taeklo the scale 
of D major, uncovering the holes successively 
and sounding the notes softly as the scale is 
ascended. I Ex. l. J 

After reversing ilu^ ord(*r of the six notes 
first played, to get the octave D above the low'cst 
note, put dowm all the fingers excepting the first 
of the left hand. Blowing with somewhat more 
force, take off the third right finger as the first 
left finger is put down, .the octavo above the 
previous E fioundcd will bo heard. To get F 
0, A, and B, uncover the notes exactly as before, 

um 




but incrmsinf? the pr«'ssiiri' of th(‘ luealli. 1'he 
reafion for this ineri'ased pr(‘ssinv is tiuit the air- 
motion insid(‘ the tube needed tor a note of high 
pitch must l)o quicker than that tor on<‘ of low 
pitch. For th(* lowest iu)l(\ the breath must 
cauBC, as in the ease of a sUing» th(‘ whole 
tube to pulsate in one large Rf'gnuait [set* ViouN, 
page 2511]. By increasing the* ra])idity of the 
ait, this segment splits itself iqi into two, and 
the same effect is obtained from a tube as from 
sounding only half the length of a string. For 
the octave above the sounded wlien all the 
holes were free, put down tin* st'eoiul and Ihirtl 
left fingers and the first right finger. 

To get the next note, l), two oetaves above tin* 
lowest sound, lift the lirst right finger For tin* 
E above, open the two centre holes, but f>ut dov\n 


i 

the first and second left, and second and third 
right fingers. ''Fo get tlie FJ, two octav4‘s 
above the first FJ, put doivn th<* first mid second 
left finders and the fiist and sf'cond right fing<‘rs. 
For the G, two octaves ahov the tirst ( »; depn-ss 
the first, second and third fingi'is and blow hard. 
Lastly, to obtain the Inghesl imto (Ik* instru- 
ment gives, covei* the tour centre holes, h*aving 
top and bottom hoh's open. Thus, tin* ordinary 
flageiolet easily sounds nin(*teen notes. Tin* 
beginner whose ear is musical will soon learn 
them, especially it he gt'ts tlu* sound he w.ints 
well into his mind by rclv'rring to a jiiano or 
harmonium. Those arc callt‘d the natuial notes 
of the instrument, and suffice lor (he jilaying of 
ordinary tunes. If in i-ariiest, the student may 
learn much on the tin whistle, which will Ik^ 
helpful, should he dcsin*, lati‘r on, to take up 
the fife or ffute. After memorising the notes 
^Ven, ho will soon be able to })lay hv ear “ (U>d 
Siftve the King,” “ Home Sweet Hoiiu*,” and other 
familiar melodies. B at her t h «an w ast ing h is le isure 
in such a W'ay, wt would point out the dtsirahility 
of practising daily, in correct tinu', exercust's 
which will familiarise him with the fingering of the 
^jbstrtttnent, because, without such training, he 
* oan never hope to excel. [ Ex. 2.] 

, In this exercise each note must bo played 
4i»th^etly and with a separate breath. Do "not 
main point is to play slowly and 
' e<|rrect time. Intake each sound lost 

t^oks of a clock. Xncmse the 
the number of 



ticks, hut avoid playing three or four notes 
quiekiy, th(‘ii pausing to find out the next, and 
th(‘u making anolher rush. Next try playing 
several notes with one breath, so that they 
.appear to be linked together by a slur. [Ex. 3.] 
Chromatic Scale. \\\' now come to a 
gnuiter dilTu'iilty, w Jiieh ordinary players imagino 
is impossible of accomiilishmcnt on a flageolet 
w it bout keys. It is to insert bet w ecn the natural 
notes Ihosi' shniqis or fiats necessary to enable 
1h(‘ playc'r to run up or dowui the scale by a series 
of s(‘mitou(‘s. This is done [lartly by differenci? 
in lingering and jiartly by the graduated forces 
of th(* breath, li ma.st(‘red, it enables the 
student to jilay in almost any key, and invests 
his instrument with musical attributes unknown 
to ordinary playt'is. The* student should, therc- 
fon*, not rest conti'nt until lie has made liimatdf 
thoroughly familiar with this fi’(*sh conip]i<*ation. 
Sound the low 1) as helorc, with the six holes 


covered, get D^, blow a little more strongly. 
'' Will ” to g(‘t the half-loni‘ above. The sound 
wanted will come. Take olT the third finger for 
K. To get F i;, half a tone above, lift the 
second i*ight fing(‘r, blowing softly. As the 
instninK'nt is in 1), and 1) major has two sharps, 
F and i\ the ni*\t natural note will be Fi*. Play 
that as bi‘fore, by taking off tlu* second and third 
right iingi*rs. Sound tlu* (J as lH.‘fore by taking 
off the first rigJit fing(*r. For (If, take off the 
third left finger, as for A, but put down the' 
first, second, and third right fingers, blowdn^ 
soltly. Sound the A by removing the three 
right fingers. 

To get A i", tak(* off the second left finger as 
for 15, covering all the other holes. Sound JB. 
To oiitain C C, take off the first left finger 
as for G;r, hut. put down the second left and the 
first and second right fingers. Play as 
befoi’e, with all the holes open, and D, an o^ve 
above the lowest sound, by closing all the vents,, 
excepting the top one. To get D tj’, do precisely 
as for the previous D jj. Make E, F, F y and G 
as before, altering the pitch by increafied preaauix 
of the breath. To get the G t an octave above 


that first sounded, finger as for A, with thtf first 
and se(*ond right digits down; close thefourth hole 
with the first right finger. Sound the A os before. 

For the' Ai^, an octavp above the 8rat Ay. 
finger as for B, with the first r^ht finger down ; 
but put down also the third wght i&gMt 
get Cti, BJi ootave above the first 
as for CjJ, with the second askl 
fingers and first ijght fiinger jdo’vi^ 
also eoeond ^ 


Ex. 1. 



latter for the Tak(‘ otf tlie first ri^hl iin^or 

for the D. To g('t 1)^, put down 1 lie setMmd and 
third right fingers, as for al'O tlu' stnjond and 
third left fingers. Then lower tlu^ first .and 
second left fingers as before for fh(^ E. 'Ko 
obtain the E;, two o(‘taves above the first 
Ft:, put down the first and secjond l(‘ft and 
first and second right, fingers, and blow hard. 
Sound t^p G as befoi'e, with the first, second, 
and third left fingers. 

For GJ, tw'O oetavi^s higher than tlie first (J 
when all the notes were <;losed except the third, 
reverse the process by lea-ving all open except 
that hole. Lastly, sound to}) A as before. 

Exercises. Fa(!ilily in playing ehromati- 
cally <‘annot bo gaiiu'd all at oiuh*. I hit. as 
the rules controlling the pnaliudion from a 
simple pipe of the diflenuit sounds enunu'rated 
arc governed by acoustical laws, they a]iply not 
alone to the flageolet, but (o other tubular instru- 
ments proportioned in the same way. 'Phe 
sooner, therefore, the student familiarises him- 
vS(df with them the hotter, although lat(‘r, tlu* 
necessary sharfis or flats may he obtained more 
eonvoniently by keys. 

CONCERTINA 

The iniisieal student who has an oiijiorf unity 
of becoming tlic possessor of an English eoneert ina 
may rest assured that it is well worthy of serious 
attention. It is no nuae toy, as is too often 
supposed. Not only has tlie oouecMtina, great 
purity of tone, but it is eafiable of remarkable 
rapidity of execution, whetluM’ in single or double 
notes. Moreover, the simplieity of its lingering 
and power of crescendo and diminuendo are 
most effective. The Englisli concertina, lieing 
furnished with a double ac*tioii, produces the 
same note both on drawing out and pressing in 
the bellows. 

Not only is it capable of being played in any 
key, hut in some ways it is superior to the 
pianoforte, owing to its power of sustaining and 
modulating the tone, its portability making it 
possible to be carried from place to place, and its 
smaller cost which places it within the reach of 
more pockets. Without difficulty the executant 
can negotiate intervals of thirds, sixths, 
octaves, tenths, and extended harmonitjs. At 
the same time it is capable of performing music 
'written for the flute, hautboy, etc. 

A Minor Derangement. The only 
trouble this instrument is likely to give a player 
is xrheki a note sometimes goes dumb. This is 


MUSIC 



usually caus(‘d by a jiarticlo of dust gi'lting 
h<‘twe('U the franu; and tlu' vibrator. Loosen 
the six screws in (hi‘ plaU* of tlui side which needs 
;itt(*ntioii snllieiiaitly to allow the a.ction to 
h(‘ removed. Take ouf. the aefion. n’he note 
will ho (‘asily discoven'd, as its name is stamped 
on the top of the frame. Displace the reed 
by drawing it from ihi‘ groove. Hold it up to 
the lighl. The dust, wliieh intmferos with the 
sound will he visible. Remove tliis with a pen- 
knife. In r(‘pla(‘ing the parts, note that R 
and Ji stand respeidively for the right and 
l(‘ft hand. These lettm’s must eoimspond 
Avith the R, and L and iiiimher on the top of tin* 
pan to ensure eorrecd adjustment. Observe the 
sanu* ligun's in r('])laeing tlie aidion. 

The complete concertina family consists of four 
instruments. Firsf., we have the soprano, used 


Ex. 2. 
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for solo work, with a compass of fhr('(‘ and a half 
ociavi's from fid<lle G, two ledger lines lx.'low 
(rel)le staff. '^I’iie ((‘iior, bass and double-ba,ss 
conceitiiias e\t<m(l the compass doAvrnvards, so 
as to make altog(‘th(‘r six and a lialf o:‘tavcs. 

Attitude. Th(‘ concertina may be played 
either sitting or standing. diminish the 

weight on the thumbs, (‘.sp(*eially wuth the larger 
patterns, a ribbon is secured to the middle 
imttoiis and larried round the neck. Be 
careful, wlu'ii tlie instrument is played sitting, 
that the folds of the hellow's do not rub against 
thc‘ elotlu's or dress. Blaei^ tli(‘ left-hand side of 
the instrument on the left kn(*e. Each thumb 
must he passed as far as tlui first joint into the 
loop provided for it. If this is too tight, or 
too slack, regulate it by screwing or unscrewing 
tiu' metal button. Place the fourth finger 
lightly in the tingm* rest.. It should stop there 
except when, by moving it, the hand can a.ssume 
an easier position Avhilo phaying. Do not draw 
out or press in the bellows unless a key is 
touched. The pressing in and drawing out is 
done wit h the right ha nd. Force of sound depentls^ 
on the degree of jiressure or pulling applied. 

The beginner shouhl practise his cxercisea at 
first with the least degree of force. It saves 
the wear of the instrument, and makes it almost 
inaudible in another room. To facilitate the 
pressing in or drawing out, rest the fleshy part /v 
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of the hand against the instrument. The attitude bib on the spaces, whilst the bottom 'stiff <^y 

of the player should be natural. Keep the those notes which are on the lines. . 

position of the arms easy. Never overforce the Thus G is the lowest of the second oolumn on 
bellows. This prodimes a discordant sound, the right hand, and A the lowest note negotiated 

and is sometimes injurious to the instrument, by the second finger of the left hand. B is 

Di’aw out and press in steadily, in a straight lino. the lowest played by the second right finger ; 

Do not turn or twist the instrument. Cultivate the lowest played by the first left fi^er ; and 
a habit of pulling out to the full extent, and th(?n so on, zigzagging from key to key. To run up 

pressing in without break in the sound. Do not a scale, therefore^, the hands are used alternately, 

change the direction of blowing in the middle wdierctis, on a harmonium, <me hand has to ao 

of a phrase. Exactly as th(' lungs act wdicn the work alone. The difTorenoe in fingering 

singing, so let the instrument take a fresh breath thus between the tw^o instruments is capable 

before and after a passage. Utilise any rest which of producing quite different effeets. Play the 

occurs for such inflation. Reiueiuber that Iowct natural key of C [Ex. 2J. 

notes require more reserve force than upper ones. Chromatic Scale. The chromatic scale 
Fingerboard. The syst(*ii} of lingering is important and needs daily repetition. Bo 

and position of the notes on the English eon* careful to press tvich note equally, so as to 

certina inake it distinct from any other musical obtain ev(‘nn<‘ss of tone. Practise slowly. The 

instrument, and give certain j)eeuliaily artistic stiuhmt should obsin’ve that the concertina, 

attributes. On either face there, are four parallel unlike the piano, has separate notes for and 

rows of stops. The two (*entre row^s are akin A'^, and for D2 and These are not toned 

to the whit(' keys, or naturals, on a j/iano, the in unequal tepii)erament, but are added in order 

outer, or first and fourth black rows, furiiisliing to sinn)lify the fingeiing. Thertrfore, when DjJ 

the sharps or flats. The C’s, to distinguish tluau or Is nuiuired, ])l.iy the note next to D C 
frpm the other notes, an^ coloured r(‘d, an id(‘a or When A 7 or E7 is needed, press that 

probably borrowed from tlui harp. Tiie trebh^ next to .\ Q or E 1^. I Ex. 3.] 


Ex. ff. 



concertina usually has 48 keys, (Munprising Although, as a general riilo, each column of 
25 naturals and 2.‘1 muudentals. Now, when keys is manipulated by the same linger, certain 

the thumbs are in the loops, the first finger effects are facilitated by repeating the same 

negotiates the w'holc of the second column of notes with ditfercTit fing(u*s. In such a case, 

keys, that digit l)eing moved to the first row' kt'cp the two fingers used for the change close 

when required. The second finger lU'gotiates together to avoid unnecessary movement^, 
the third row, and the third fing(‘r the fourth If artistically ])rodueed, the tremolo effect 
row. The place of the littU? finger is, as has binm closely nrsembles the human voice. It should 

mentioned, on its rest, except when it is used to be done by making the finger quiver.^ over the 

simplify execution. When sounding passagf^s note itself, and not by shaking the bellows. ^ 

(jf sixiiis, octaves, and tenths in sharp or flat If the student forgets the place df any note, 
keys, it is of particular 8ervi(^e. Finger pressure looking at the instrument itself is a biid habit, 

tidust be elastic and delicate, but firm. Do not When the thumb is placed in a loop and the 

the studs. Let the finger tips glide from little finger in its rest, the second finger of the 

not© to another. light hand should drop upon the red noteV C. 

: For staccato playing, however, raise the finger and the second finger of the left hand upon B, 

slightly above the note, so that it may be struck Those tw^o notes are useful guides to the beginner 

isiharply» and immediately released. Tn passages in finding the others, but the best way of 

yrhich itre slurred, each note must be held down impressing their position on the memory is fdr 

until finger is ready, that there may be -• the student to make a diagram of the four colbrnns 

DO br^k b^^^O one sound and another. of keys for each hand, addii^ . to the 

Bx, . 1. Here wp give two names of the notes. If he has 
s^. sh^ only notes which .Jjiih, he will see at once d| 
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A LTHOUOH our forefathers are often ere<lited 
^ with great skill in the produc tion of lino 
cheese, we may take it for granted tliat, exct'pt 
perhaps in ocoasional iriKtancoH, iiolhi?ig was jiro- 
duced in the past which can compare in cjiiality 
with the finest chooHo that is mad(* to-day. This 
fact is owing to the formulation and eom])r(*- 
hension of principles. Tlu* reasons for the 
various operations are now known, and the' 
maker is therefore jilaced in a })o^.ition of control 
which enables him to eonduet his A\<n’k uith 
much greater suciec'ss and e(‘rlainl y. Tin* ohjeud 
of the clieesemaker is to obtain a maximum 
<piantity of cheese of high rpiality from a givcui 
(juantity of milk ; but he cannot accomfilish 
this, however extensiv(‘ his practice, without 
recognising the principl<‘S involved. The pro- 
ducticjii of good ehe(‘se depiuid. upon- tho soil 
upon whi(‘h tb(‘ eattl(‘ fcssl, upon the cjuality of 
tlie milk, and the skill of the makei’, <‘spcs*ially 
in his control of t<‘in[)eralure and a(‘idity. 
(iOws fed on soil rich in linn* usmiily produce 
milk which contains a larg( r ])(‘fe(sitage of lijne 
than is common in milk productsl on othe»' soils, 
for which reason th<‘ acidity of the milk is slightly 
delayed, while a variation in tlu' temperature, 
of the quantity of rennet <‘mj)lo>ed, and the 
work of manipulation are olteii tu'cehsary. 
Difiiculties which arise owing to tlu‘ richness or 
poorness of milk in mineral inatt(*r and fat 
are easily removed by those who have mastensl 
the principles involved, hut they i)r<‘sent striking 
obstacles to those who have not. 

The Value of Rich Milk. To obtain line 
cheese it is essential that tjie milk slum Id ho 
rich, a fact which has long be(*n disput»'d. while 
quality also increases the yield. In the first 
place, tlieii, rich milk jiroduees a melloAxu’ 
cheese, for the reason that it contains moi<‘ lat ; 
while next it adds considerably to tlu* weight 
pioduced .per gallon, for not only does an 
iacreased quantity of tat tell, hut uith that 
increase^ as we shall see later, there is also an 
increased wppropriatioii of th<* casein ami of the 
water employed. It has been estimated on the 
basis of exhaustive experiments that tor eaeli 
pound of fat present in milk the yield of cheese is 
increased^to the extent of 2*7 Ih. At tho great 
American tsrials at Chicago, -which were attended 
by Uie^ writer, the Jersey liord priahmed in one 
month cheese which wa»s -worth £11 more than 
that produced by a similar numVx*]- of ShoTthonis, 
although the latter breed is in England regarded 
as the boBi type of cow for cheese production. 

Putwi Wator. It is important that in 
Uie ehMe dairy the water employed* should be 
that the food 8ui>plied to tho 
pastui^ or in the stall. 


should be absoliiti‘ly frf‘o from anything likely 
to eonvey an uiul(‘sirahle llavoiir or odour to 
tlio milk. Tlu‘ ehet" (' iilant or ecpiipment should 
bo ot t ho h(‘. I luodtTn coiiNtruetion, intended 
to facilitat*' the Avork and to pro-ent as little 
trouble and diflieully in cleaning as pos8ihh‘. 
On these points th(‘ intr*n(ling eheesemakor may 
obtain many hints by paying a visit to the 
Ih itish Dairy Instituti; at Reading, the Midland 
Institut(‘ necir Derh}, or tlui Seottkh Institute 
at Kilmarnock. 

Varieties. The j)rineipal varieti(*s of ehee.se 
are s(“t out in the tahlt* on the following page. 
Among minor varieties not referrc'd to in 
till* tal)l(i are the OitUersione (blue veined), 
the Sli]M‘(>te (soft curd), tlu* York (soft curd), 
the ( 'a<Tphilly, tlie Dunhij) elieei'.e of Scotland, 
the VorksIiir(‘ e}ie(‘K(» know'll as Liborton, tho 
Wilts loaf chei'so of ( ‘heddar type, tho blue 
skimnu*<l milk clu'ese of Dorset, and a variety 
of lo(*{i.l iMird eh(H‘M‘s which ineliuh' tho New' 
Fore^t and tlu* CoKviek. In Franco thoni are 
many vari(‘tie^, apart from those mentioned, 
including the ( ’oiilonimief'^, w'liieh resomblos tho 
Camemhert, tlu* Mont d’Or. the (lerome, all of 
which are soft varieties ; and the Livarot, a 
sti*ong-.-m(*lling soft cheese made from skimmed 
milk. (Germany, Denmark, Sw'(‘den, and other 
European countries, like Anu'i ica, have no special 
varietic.s ot t‘itlu‘i- pressed, blue, or soft cheese 
which an* r('cognis(*d iqum tlu^ great markets 
of the AAorld. 

The Action of Rennet. In beginning 
the j)roc(‘'.s of v*lu*c'c manufnetun*, it is e^.scntia^ 
tirsl to co.igiilati* tlu* milk. In Mime cares tho 
evening's milk is kcjit until the morning, w'hon 
the mornings milk is added under (‘onditions 
which will he subsequently referred to. Tho 
milk basing been brought to the required 
ti‘mperatun*— usually in a jacketed vat — and 
its voliiim* a-ii'erlaiiu'd, the n'ljuisito quantity 
of r(*nmt is nu‘asured, mixed with four times its 
volume of wat(‘r. and stirred in the milk. Vyiicre 
the (*\ening’s milk n kept until the morning, a 
slight amount o'* acidity will have developed, 
unle..s the temp(‘ratur(* he low. As acid possesses 
a powt*i- oi coagulation, it assists tho rennet, and 
allow aiici* must therefore ho made on this score. 
The action of tho rennet largely dopond.s upon 
hc*at, for the quantity of rennet required is in 
an inverse ratio to tho iemperatun? of tho milk, 
whik^ within undefined limits the time of coagu- 
lation is in an inverse ratio to the quantity of 
rennet used. Thus, theoretically speaking, if 
one part of rennet converts 10, (XM) paritJ of mtlk 
at 95° F. into curd in forty minutes, it would 
coagulate one-tonth the quantity of milk in on© 
tenth of the time, the same tomporaturo being 
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observed. But wu lia\(‘ to deal with jnoba- 
bilitien. Thus, tlio largor volunu' of milk 'vvould 
retain its heat m(»ri‘ perh'ctly th.iu tin* Mualler 
volam(‘, hence practice doe^* not e\<iclly corre- 
spond witli tlieoiy. 

Coagulation. >rilk is s(‘t at \Mriou> 
temperatures, in a(‘coid/iru'(‘ witli the \aiiety 
of cheese to h(‘ nuidc, a tiom (io'R in small 
varieties mack* from a mixturt' of milk «^nd 
cream, to 9,1" F , w^hieh is ado})ted in tlu* m inu- 
tacture of some oi tlie ]>resse(l varieties Rennet 
however, possesses very little actixily below 
65'^ F. The time oceupi(‘d in the coagulation of 
milk, then, di'pends ufion llie tenifnaature ot 
the milk and the (jiiantily of rennet <*?iiployed. 
Thus, a small (piantity of rimnet f)i’olong> the 
period, while a large quantity hast(*ns it. These 
periods are further expanded in aecordanee with 
the temperature of the milk. In making lirru or 
pressed cheese, forty minutes to two hours are 
usually occupied ; but in making soft cheese, from 
two to fifty hours may be occupied, 'J'he higher 
I* the temperature, too, and the smaller the curd is 
out, the more ra])idly does it }).art with its whey ; 
while the lower the temperature, and the larger 
the curd is cut, the more slowly it drains. 
Although drainage is promoted by cutting the 
curd fine in the hard cheeses, such as Chedilar, 
Cheshire, Dutch, and Gray ere, all are subse- 
quently pressed for the removal of the surplus 
whey or serum, Bluo-veined cheeses, like Stilton 
and Qqrgonzoia, however, are not pressed, while 
the varieties of soft cheese, like Caer- 

jiJxilly i^d Port du Salut, . are pressed but 



Cutting the Curd, The true 
soft cheeses, w'hether ripened or 
fresh, as Brie, Camembort, or 
York, part w'lth their surplus whe v 
by gj*avitation and eva,poration ; 
and h(‘re heat plays an important 
()arl, for unless the dairy employed 
i)(‘ suflicicntly wann tlu' serum is 
held by the curd and the cheese 
.s]>oileil ; while if too w'arrn the 
wlu'y drains too freely, and the 
clu'cse becomes dry and inh'rior. 
The liner tla* curd is cut the largiT 
tla* area of drainage. In the lK\st 
X .M ictii's the curd is cut into cubes 
by till* aid of two many-bladed 
kni\(‘s, one horizontal, the oth(T 
xi'itical. Tlic XV hey is therefore 
induci'il to (‘xiirlc from each fac(‘ 
of rach cube, thus forming as it 
W(‘rc by contraction a toughened 
coat, vxliich largely jircvcnts the 
remainder ot thcvxlicv leaving the 
curd. WluM heated, however, as 
it usually is xxithin the large 
xolum(‘ of whey which has 
aln‘ady (‘olleelt'd, this winy is in 
laig(‘ part removt*d, for heat 
assists th(‘ ])r()eess of drainagt' 
III making soft ehees<‘, the tendei 
(iird is handled as little as p4)s- 
siblt* : sueb eh(*(‘se contains more 
moistur<‘ than pressed cheese, and 
care is thus takisi to prevent its loss. The 
pn'sen<*e (d mo^i* moisture in soft cheese mivuis 
also the preseme of more sugar, wdiieh is the 
chief cause of its more rapid fermentation 
Where th(‘ temperature is too low, an <‘\eess 
of whey is letamed in the curd, earbonie ,*ieid 
gas is toniK'd, and the ehe<‘s(‘ swells and spoils 
1^his (‘sp(‘eially applies to Stilton and other 
un]ir«‘ss<*(l xaiH'ties. 

Thesijiill cheesemaker often fails to produce 
high quality on account of the small volume of 
milk with whieli he lias to deal. He is unable, 
unless very highly skilled, to maintain the heat 
necessary to jierh'ct coagulation ; nor is he often 
assist (m 1 by a p(*rfeet dairy apartment, the 
temperature of Avhieh he is able to control In 
making cheese on a large scale, it should In* 
possible to maintain a temperature of 66” F. 
while in a small dairy the average temperature 
should scarcely be less than 70® F. 

Quantity of Rennet Required. Kich 
milk KHpiires less rennet than poor mill, 
h<*nce the importance of knowing the fat per- 
cent age. 77 le quantity of rennet required and 
the time of coagulation vary with the tempera- 
ture of the dairy, and therefore with the season 
and climate, which so largely control it. Thih- 
too, is the reason why more rennet is required in 
spring than in summer r.nd autumn. It is essen- 
tial that rennet should be carefully kept, that 
its strength may be maintained, and wiat the 
same variety should always be employed— a 
standard rennet being that in which one part 
coagulates 1,000 parts of milk in 
time at a ariven temnerature. It shdiA bo 
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romemWdd, however, that as cows which have 
oalved in spring fall olf in their yield, their 
inilk increases in quality, so that an altera< 
tion in the quantity of rennet employed may 
be necessary. Again, as lactic acid, which 
poesesses the power of coagulation, forms more 
quickly in warm weather, there is a further 
influence which bears upon th(‘ quantity of 
rennet employed. 

How and When to Remove Curd. 

In cutting or removing curd from the cheese- 
vat or tub, great care must bo taken. It must 
Tiot be cut too soon or too late, or roughly 
handled. If the tube of a glass tliermometiu* bo 
(lipped in the curd, small particles Mill adhere 
if it is unfit ; but if ready to cut and reniovt^ 
the tube vdll come out clean. If the eurd has 
])iissed th(‘ pro}HM- jM?i‘iod for cutting it will 
fracture,^ and Avlu'y will colleet. As eurd for 
pressed cheese is out line, as already remarked, 
that intended for niipr(‘ss«‘d and soft elu*(‘ho, 
on the contrary, is removtsl in larg(* layt'is or 
slices by the aid of hollow, ])late-like nu'tal 
skimmers. Dry curd, not the production of 
fine cutting, may be obtained, as m the manu- 
tacture ot Stilton, by slightly longer coagulation 
and by the removal of large slice's of curd 
at the right moment into cloths laid m suit- 
able draining vessels 132], th(' doths Is'ing 
sul)He(|uently tied from corner to corner, and 
tightened gently fiom time to lime (33| The 
temperature of th«' curd should c'X'H'cd 70 V 
It large ]m3ces of ciiid aic k'ft alter fim* 
cutting, tho pivscncc of tlic v\ln>y within them 
will cause local feTnicnlatjoii, swfllmg, and 
damage. 

Avoidance of Skimmed Milk. 'Hie 
employment of skimnu'd milk is fatal to both 
({iiality and quantity of clu'chc In the maiiii- 
taoturo of Cheddai, 1 13 Ih. of i<it should Ixj 
])rescnt per lb. of casein ; the ])ro])oiti(>n of tat, 
indei'd, should never be below tlu* piojKirtion 



Sou^e of Rennet. Tho rennet em- 
ployed in cheese manufacture is an extract from 
tho mucous membrane of tly^ fourth stomach or 
“ veil ” of the milk-fed calf. No other material 
known to man can be employed for the same 
purpose in cheese production. Rennet is always 
reliable in action if pure and its strength main- 
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tallied ; it not only coagulat(*s milk, but it helps 
to n]M n tlu‘ cln csi‘, and nnk'Ss it be imperfectly 
mad(', as we havi' si'cn it in Italy, where 
mac( iat('(l ])i(‘(*i‘s of the' acliial stomach of tho 
calf an' soiiK'tinns (m|)loy(‘d, it is ik'vc'p hurtful 
to chccsc Mtlioiigli oci .isioii.illy made on tho 
taim, n imct is now a slandaid ]>ioduct of (’om- 
mcicial mannfai'tuiv It is sold in Inpiid, tablet, 
and powdiK'd tonus, the fiist nanii'd Ix'ing the 
most simple and nli.ihh ; hut its sticngth or 
(pialily \aii(‘s m ai ( oid.uici' wMth th(' make, 
'riie ( ]i('( s('inak(*i hav mi> scIm ti'd a variety, 
should adlu'ii* to il. oi hi m.iy s]M)il a hatch of 
cJi(*('S(‘ Till* co.uriilitmg ])ower ot ivnnct i.s 
aftccti'd hv soda ami otlici alkalis. Ilelow 
.“lO F 11 ‘iincl pioduccs no normal I'oagulalion ; 
between 100 V and los F its action is 
(jiiicki'st, whilt' liom KfH K to 12*2 K. the period 
ot coagulation imic.isi's, ])aitially losing its 
iiifliicnc(' at the 1 iilc'r tcmpciaturc. If wc use 
too much ri'iinct tor a given quantity of milk, 
or adopt too liigh a tcmjx'iatiiri', tlio n'Sidtmg 
elu'csc IS toiigli ; if wc' iisi* loo little, or adopt too 
low a tcm])ciatnn', tlie eurd heeomes too tender, 
the fat IS lost, and the quality ol the eheesc 
diminislit'd The lo (d tal is dt*not('d by tho 
w'hitish eJiaiaetcr of the whey, whiell shiRild be 
clear and of a grei*nisli tint. 

Proportions of Rennet to be Used. 

It is imjMirlanl lliat rennet should he accurately 
measuH'd, and eitlui the ounce or the cubic 
centinu'tre (c.c ) may b(‘ employed. The latter 
is almost impel ativ(' m makinsr soft choese,but it 
is, und(M' all eireumstanees, superior to the former. 
A measuring glass divided into hundredths 
should be used. There arc 1,000 c.c. to a 
litre (10 litiTs --2-2 gallons). If we take 1 c.c. 
of a standard rennet, therefore, and ^d it to 
a Hire of milk at a temperature of 96® it will 
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coagulate in four minutoa — assuming that the 
temperature is maintained constant ; similarly. 
10,000 e.c. (2*2 gallons) will (joagulate in 
forty minutes. 'ITie principle involv<‘d in these 
figures should be esp<‘cially recognised, but in all 
tests aceuraey is impossible unl(*ss the tem» 
perature of the milk lx* controlled. If the time 
occupied in such a test be fiv(‘ minutes, instead of 
four minutes, it is f>i'oof that the r(*nnt‘t. is not of 
a standard quality, but that I e.e. is eapabhi of 
coagulating only SOO e.c. of milk; so that in 
practice; if we emj)h)y it in our work we should 
requin* not 1 c.(;. per thousand, but l| c.e. 

Value of Acidity. Acidity is imj)era' 
tive in eluM'seinaking, foi' upon it depends 
not only tlavour, but mellow or salvy cousi;?- 
tencc. Acidity d(;vclops mon* fr(‘cjy in cun) 
than in whey, but in practice it is whey that is 
tested, '(’he j)roportion of acidity in the' wlu‘y 
is now' asccitaincd, a, ml in the \Vc‘st of Kngland 
experiments of Mr. IJoy<l the be.st i<‘sults wen* 
obtained w'lu'ii they contaiFicd 22 per cent, of 
acid, as indicated by the pfirticula.r trudhod of 
testing which he employi'd. Excess of acid is 
fatal to quality in most vari(‘ties of clux'se, iuit 
it is larg{;|y ow’ing to deficiency that clauses 
cheese madi; in spring to b(; inh'rior to that 
made Later, for luddity is (h‘vclop(‘d by beat. 

In the inanufaF'ture of pnssed cheese, like 
Cheddar or Cduvshire, acid is (lcv<'lop(‘d by heating 
or "‘scalding " the curd and winy in th<; vat to 
a higher temperature. VVheie the curd is slowly 
formed, the acid present is larger in (juantity ; 
hence the excess of acid irj tender curd Avhi<‘)i 
holds the whey long(M* tlian curd which is <lricr. 
.In the manufacture of such a relined soft eh(‘(‘se 
as Canieml)ert acidity is especially needed, as 
the imnilds or fungi which an; essential in the 
rijxming process grow moie freely upon the crust. 
As the moisture of this cIicchf; evaporates during 
maturation, tin* niifnlinm — a m'lwuik which is 
comparable to the; liny rfxdlets of a green or 
chlorophyll-eontaining }>hint— penetrates the 
curd arul neutralises the* acidity, w ith the result 
that the bacteria ])resent are able to Ix'gin tlieir 
work of decomposition, and the [)ractical con- 
version of an insoluble to a soluble material. Jn 
curd which is drier than is necessary, there is 
le^s aridity because the sugar, tlie gieat medium 
through which it is produced, lias largely escaped 
in the wluy. 


prevention of the intmduction into the milk of 
foreign or destructive bacteria, which are not 
only the cause of ill flavour and bad texture, 
but of abnoi’inal decomposition and decay. This 
is particularly noticeable in the production of 
Stilton. In the mauufaeture of Camembert 
cheese, for example, it is jiraetieally proved that 
thri'c varieties of bacteria are essential to success, 
while their activity and perfection of the cheese 
depend upon the pntsence of suflicient acidity. 

Blue Mould. Again, there are many , 

varieti(*s of clieese, ehicliy those which are 
pressed but slightly or not pressed at all, upon 
or within wliieh tin* successful growth of fungi 
is m;c4‘ssaiy, and we may esjiecially refer Ui 
(‘amembert, Jhie, (Vuilommiers, and Neiifchatel 
among .soft, cluasscs, and to Stilton, Wensley- 
daU‘, (Jorgonzola, and Roquefort among . blue- 
veimxl ch(“es(\s, in wliicli tlu* blue mould, 
PrnirtIlfHnh (jlaunrm, plays a most important 
part. Tile spon's or se(;ds of these parasitii* 
plants are appa,n‘ntly present in the atmosphere 
of every milk-room. Avludher peidectly clean or 
the reverse. Tluy find the curd of milk a suit- 
able soil ; but tli(‘ir succissful culture depends 
upon moist m e, air, and sufhei(;ney of heat. 
They are jirat lic ally excluded from growth in 
pressed <‘boc.s(‘ by tbe ])n‘ssure which is exerted, 
while in cb(M‘S(‘ like* SliltoJi, wliicth is composed of 
()it‘ces of nn j)i(‘ss(*d curd, lu*tween whudi there 
is no r(*al union, int(‘rstic:4‘s are form(;d which 
leave room for the d(‘velopment of the spores. 
Va?i<*ties of soft elieese, such as those already 
merit ion(*(l, first cl(‘V(*l()p a wbitt;. v(;lv(‘t-like 
fungus, wliicli is followc'fl by the blue, and in the 
Brir* in particular by patches of a vermilion 
mould. li(‘liev(*d to add to the piquancy of the 
llavour. 

How Fat Affects the Weight. With 
r(;f(*r<‘ne(; to tlu; inHu(*nc(‘ of tin; solids of milk 
on ehe(;s(‘ production, it should bo pointed out 
that, as the result of 4‘xpe.rimental work of a most 
extensive character conducted at the stations in 
the Statr*s of NVw' ^'ork and Wis(*()nsin, it was 
found that w ith r;very increase of one pound of 
fat. then; was an increase of ‘nO of casein and albu- 
nu;n and of one pound of water. When rich milk 
was employed, the percentage of solids extracted 
from the milk in the process of elieesemaking was 
larg4;r than wlu‘n it was poor in quality. ITic 
fat lost when the ri(;hest milk was used wai« 


Scalding. The Clieddar manufacturer pro- 
motes the development of acidity by the addition 
of sour whey to the milk ; but tliis plan is not 
'essential during normal elieesemaking weather, 
or Vhere the ternp(;rature of the dairy is under 
control. Acidity may bo developed in the 
evening's milk, and this development may be 
fisted if necessary by scalding the mass 
in tho process^ of manufacture. In .spring, or 
, on any occasion when the temperature is 
abnormally low, sour whey may be necessary, 
even though scalding be resorted to ; but in all 
oaies an allowance lupst be niatle for the increas- 
iqg season advances, 
r 'JSfe^auccess of cheese manufacture largely 
and the consequent 


*17 jier cent., w'liilc it reached *49 per cent, when 
elieest; was nuule from poor milk, the averagt* 
being *29 per cent., or 6J per cent, of the total 
fat. The quantity of casein and albumen lost 
under similar conditions was equal, on the 
average, to 23*3 per cent, of the total. On the 
basis f)f the; w'ork of one year, too, it was found 
that the gi’cen or unripe cheese produced per 
1001b. of milk was ecpiivalent to the weight of the 
fat present in that milk multiplied by 2*75. 
Thus, if the milk contained 4 per cent, of fat, 
100 lb., or 10 gallons of milk, produced eleven 
pounds of cheese, while where the milk con- 
tained per cent, of fat, which we may take 
as a fair average of the cows of pur oountiy, the 
cheese i^odug^ would reach 9'|5ib. >: 


Continued 
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When (fleared the soil ia fertile, ])ut without 
constant precaution it cphckly rt'lapsi's into 
the wild state. Des(’rted clearings in the 
tropical forest arc overgrown by jungle in a sur- 
prisingly short tim<*, and the exctssivt* heat an<l 
moisture are demojali.^ing to many ttnuperatc' 
plants, which run riot in sttnu and leaf without 
maturing root and fruit. The iulluenee on num 
is ecpially marked. The ent'i’vating climate is 
unfavourable to steady imlustry, and the reeking 
''soil bre(‘ds many di.'.(*as('s For these* and other 
vt‘asons tropical lauds raiely di'velop high types 
of eivilisatit>n. 

In the Polar regiou.■^ tin* long eold \s inters an<l 
the pr()traet(‘d ’darknc'^s make agrieiiltnre im- 
possible. Man e(Uitrives to exist far h<‘y«»ud 
the northern limit of cereals, hut he is stunted 
in body and his energies are ahsorlx'd in tin* 
struggle for existence. On the margin of llw* 
.Polar region the long summer flaylight permits 
almost continuous growth, and gii'afly reduces 
the jieriod hi‘twe(‘n g(‘nuination and ripc'iiing. 
This gives the cereals a greater Poleward rang<‘ 
than would otherwise lx* the ease. 

In the temperate lauds the st'asons are 
regular. 1’he sniumers are not too hot or the 
winters too long ami I'old tor c<‘i(‘als a.nd otlu'i* 
useful plants to survive. Thus tlu'n* is a con- 
tinuity of elTort which ensuies^ firogn^ss. M’he 
inhabitants of the t'‘mp<‘rati‘ lands an* the 
most highly endowed pliysiially and mentally, 
and have founded all the great civilisations of 
the world. 

Climate and Elevation. The t elation 
hetwTcn temiieratun* and elevation has already 
been explained. A rise of IKK) ft. above sea- 
levol corresponds witfi a. fall of P F. in tem- 
perature. (Mima,te, as d(‘tenuined by latitude, is 
thus greatly mollified by eliwation. 'IVniperato 
and Polar conditions in.iy I'xisl in tropical lands 
at a sullicicnt height. Flevation is sometimes 
advantageous, and somelmies the reverse. In 
the Andes ma.ny tlourishing cities are found 
several tJiousund feet a.bo\<* .sei-level. Heie 
elevation acts benetieially, alTordiiig luon* favour- 
able conditions than the hot, unhealthy lowlands 
of the coast. Tlie nearer we go to the equator 
the higher can human settUnnent he pushisl ; 
the flirthcr we go from tlie cquaXor the iicari'r 
sea-level must man make his home. In tropical 
lands the cxistcrict* of higlilands may increase 
the area suitable for scttlemeiil , in tempera le 
lands it almost inevitably eontr.ieds it. This 
is w'cll seen in France, where the (^'iitral Platc*au 
has a mere sprinkling of inhabitants though tlu* 
sutTOunding lowlands arc thickly peopled. 

Rainfall. The second climatU* factor is 
the distribution of rainfall. Many fertile regions 
are uninhalJited because tliey are rainless. Such 
areas are either remote from the sea, the ultimate 
source of rain, or in the lee of mountains, which 
intercept the r.iiny winds, or in the track of dry 
winds. Some of the drier regions are grass 
lands, but the most arid are deserts,' except where 
irrigiUiioi« i« possible. Deserts, w hen irrigated, are 
often exceptionally fertile, because the chemical 
e6to.i]^aeuts from which plants build up their 
have Hot been washed out of the soil 
- 


by rain. A typical area of tliis kind is the Great 
Basin of Utah, where irrigation, round Salt 
Ijake City, has converted the desert into a 
garden. 

In some regions the rainfall is excessive. 
Even in our owm eountiy ci^reals do not do well 
in the wctti’r west. Tlie wrtti'st place in the 
wovkl is the Khasi Hills of Assam, where over 
400 in. of rain fall annually. In such regions 
only very special forms of agriculture are possible. 

The Distribution of Rain. Not lass 
important than the total rainfall is the manner 
ot its distribution over the year. In many dry 
n'gions a long drought is followed by torrential 
rains, which arc xvastcfnlly expended in flooding 
the watcrcouiscs for a few* hours, leaving them 
(‘iiqity soon atti'i. Rcgnl.ir distribution is 
necessary, as well as a suOii'iiait total ))rccipita- 
i ion. This may lu* (‘ithiT fairly uniform through- 
out the year, as in onr own country, or uniform 
at certain seasons, as in the Mediterranean, 
w4icic nearly all the rains fall in winter. Inihe 
latter ease a dilTcri'iU type of agriculture results, 
'rhe evergreen trei‘S of Sonthi'rn Euroyie are 
tilted to lesist the long drought of summer. 
The dry autumns bring the vine and other fruits 
to pel lection, and count as one of the climatic 
inlvantages ol tin* n*gion. 

W'lnli* the a\era.ge distribution of rainfall has 
be»*n worked mil tor Ihe more settled parts of 
the world, il is lia-ble to flueluate from year 
lo y(‘ar. Some yi'ars are exei'plionally wet, 
and otlieis exceptionally dry, and these wet 
and dry years may occur in short or long 
eyck's. Fxccjitionally wi*t and dry seasons an* 
both injurious to crops, and the former may 
eausi* Hoods, and eoiis(‘([uent loss of life. ()1 
the two, drought is generally the more dangerous 
to lilV, espi'cially in tin* regions where tin* 
raint.ill is at no time abundant. The failure 
ot the monsoon in the drier parts of agrieultural 
India ine<ins famine, in which the loss of life 
may arumint to millions. In tJie agricultural 
regions ot North America, when* A\heal is grown 
for ex|)ort by a relatively thin population, it 
results all over the* wheat-imjiorting area in the 
risi* of tin* price of food, and, consequently, of 
the price of labour and of eoinmodities in general. 
In thi* pastoral lands of the New World and 
Australia it seldom results in the loss of human 
life, but millions of stock may perish. 

The Track of ihe Winds. The relation 
of rainfall to continental and oceanic climates 
has already been expla-iiied on page 300. The 
windward sliores of islands and continents 
r<*eeive rain from moisture-laden winds whi<;h 
have crossed the wean. 'Fhese' winds become 
drier as they pass inland, and have, therefore, 
less moisture to precipitate as rain. The interior 
of all continents is much drier than their mar- 
ginal areas. A typical continental climate is dry 
as well as extreme. A typical oceanic climate is 
humid as well as equable. [See maps, page 295.] 

The above result.^ are due to the action 
of winds, which exercise great influence on 
climate. Our own islands lie in the track of thf 
westerly winds, which blow strongly .all* the year 
round, but especi^y 4a winter, TJjipj.dfisert of 



OOMMBIICIAL OBOQRAPHV 


r ■. 

Sahara Ues in the track of the dry trade winds. 
{ )n a smaller scale, great importance attaches to 
Ji)<!al winds. The daily land and sea breezes of 
fjeaside places are a familiar illustration. Many 
others might bo found. The traveller in Italy 
dreads equally the tramontana from the Alps, and 
the sirocco from the desert. The mistral, or cold 
Alpine wind, of the Rhone vall(‘y prevent, s the 
cultivation of the orange and lemon, though 
these ripen in the neighbouring but shelterwl 
Kiviera. The chinook winds of the western 
prairies of North America are warm winds, 
i)cfore which snow disappears as if by magic, 
enabling the fanner to begin operations much 
(‘{irlior than would otherwise he ])Ossible. Similar 
winds in the Swiss valleys arc exprc^ssively ealh'd 
snow-eaters. Winds of tlu‘ saim^ lyp«i blow 
(luring harvest in New Zealand, and do great 
damage by shaking the grain from the full ear 
before it is cut. A .spell of sueh winds may 
mejin the ruin of the htirvt'st. Tin* (‘old wnmls 
from the Mongolian Plattuiii make the w inters of 
Northern China very sewere, and occasionally 
cause frosts at Shaiigliai. 

The Effect of Mountains. t^levation 
alfoc'-ts climate in other ways than nuM'cdy hy 
redu(;ihg the tern p(‘ra Inn*. Tin* positioji of the 
liighlancLs helps to determine the rainfall of the 
regions on either side. When moisture-laden 
winds apprcjach mountains they ar(‘ (letl(H*led 
u])wards, and, hecjoniing cooled, drop part of their 
moisture as rain, y)tvssing on as dihu* winds. Tin* 
windward slop(^s of mountains are therefore mueli 
^\ctter than the leeward, '^riiis dilh rerice is well 
illustrated in the w<*sieih and eash'rn slopes of 
tlu^ Pennines of our own (country. The soiith- 
wi^st monsoon striki^s the VVest(‘rn (Jhats, which 
aic very wet, while the ih^ccan ])euiiisula above 
lias a deficient rainfall. Tin* stime monsoon 
brings heavy rains to the sonthei’n slopes of the 
Himalayas, while the northern slopes towards 
^Vuitral Asia are arid, llcsert areas are often 
found in the h^e of mountains, as in the desert 
(d‘ Central Asia, or of Western North America. 

The advantages ot a nnjimlainous rc'gion, 
though loss obvious than the disadvantages, 
are not less real. Mountains art* the great 
reservoirs from which rivers are fed. 'I’liis 
is specially important in dry rt^gions. In 

the dsier parts of Asia tht^ villages are in the 
mountain, valleys, because Ihert* only is water 
■ibundant.. Wlien mountains arc high enough 
lor the^formation of snowhelds and glacit^s, 
a pemt^ent supply of w^ah'r in the hot siimnuu- 
months is assured. The glaciers of the Hindu 
Kush feed the Oxus, which brings life to the 
< Inserts, of Russian Turkestan. The hightu' the 

oiountAhi the steeper and swifter are the 

ouiunt^ streams, and the greater is the load of 
they carry. Mountains are, thus great 
'^oil from which rivers obtain the raw 

materials; put of which fertile lowlands are built 
V^P- V The Abyssinian Highlands have furnished 
f he i^w hubtdruils of Egypt, the Alps that of the 
plain of . tho Himalayas that of the plains 
higher; the mountains the 

jt lhat ext^sive and fertile low- 


Rivers rising high have swift currents, which 
make them useful as sources of power. The 
sluggish rivers of the English Midlands are almost 
useless for this purpose, while innumerable 
Alpine valleys obtain cheap electric power 
from the torrents that rush down them. Such 
regions may develop flourishing industries, as 
in the valk^ys of tlie Jura or the Black Forest. 

The Treasures of the Mountain. The 
W'Ct wiiKhvarrl slopes of mountains arc usually 
densely for(‘sl(‘d, and the timber is easily trans- 
ported by the streams. Equally valuable are 
the minerals in wliieli most highlands abound. 
Mountains arc f()rm(*(l by the erum})ling up of 
till* (‘arth’s strata into folds. The upper strata 
are th(*n gradually worn aAvay and deep valleys 
cut by the action of weath(*r, ice, or running 
w'ater, so that the inner strata arc exposed. 
I’Jiis often brings valuable minerals to the surface. 
Til tin* P(*nnines tin* layers younger than the 
coal measur(‘s have been w’orn away, exposing 
ri(*li eoaltii'Ids on lioth Hanks. In Southern 
Englajid, wluu’t^ tlie strata have not been folded 
and (‘l(‘vated in the same way, the coal measures 
an5 buried miles dee[) and luinriot b(^ worked. 
I'lie silver mines of tlu^ Andes, the mineral 
wealth of the* Kuekic's or the Urals illustrate 
(he importane(‘ of minerals in highland regions. 
One of tin* most widc'ly distributed useful 
min(*T-als is building stoiu; w^hich, as in the case 
of the marbles of tin* Apennines, or Greece, 
may ho valuahle for its hejiiity. 

Mountains an* ofUm useful in keeping off 
hurtful winds. The open plains of North 
America, which stretch almost unbrok(.*n from 
th<* .Arctic Circle to the (iulf, are ofUm swept 
by '<*.y Holar gales, and th(' orange groves of 
Florida may lx* ruiru'd hy frost. The French 
and Italian Riviiaa, on tin* other hand, are 
shelt(‘red from cold north and east winds by 
the Alps and Aj)ennin(‘s. ()rang(\s and lemons 
rifum out of dejors and the air is fragrant with 
flow'crs. To this fortunah^ situation is duo the 
prosp(*rity of tin* innumerahle health resorts. 

The Influence of Slope. Slope deter- 
mines thedir(‘cf ion of l ivers and th(*ir commercial 
value. T'liose following the short slope tend 
to b(* short and swift, thost* 
of the long slo|»e to be longer, 
slower, and better fitted forN, ^ 

navigation. This is w'(*ll seen 
in tlie Andes, from which no 

river of importance Hows west X 

into the PatuTie, wdiilo the 

great Amazon Hows east to ' A 

the Atlantic. If rnoiinlains jy 

are central ly situated, great at 

rivers may ilow' in many direi;- ' 
tions. From the St. Gotthard Alp|;,.the Rhine 
flows to the North Sea, the Rhone to the 
Mi'diterranean and the Ticino to the Adriatic. 

Slope is important in another way. The 
diagram shows that on the slopes facing the > 
sun the sun’s rays fall more nearly vertically, 
than on the level, and consequently have a 
greater heating power. This explains why, in 
many parts of Central Europe, southern slopes 
of the hills are terraced with vineyards. the"' 
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Southern Hcmisphero the northern slopeH are 
thus planted. 

Tlie effect of slope on a large scale is seen in the 
contrast between valleys opening north and 
south. Every traveller across the St. Gotthard 
notes the contrast between the valh*ys on the 
Swiss and Italian slopes. In the latU*r the snow 
line and tree lira* ar(‘ Tniich higher, and the 
chestnut, mniberry, c)li\e and vine are cultivated 
to a considerable heiglit. 

Einally,*as we saw, highlands may be ;idvan- 
tageous in tropical lands by lilting largt* ari'as 
above the unh(‘althy climat(‘ of Ilu‘ plain. 'I’liis 
is the ease in South Afiiea, when' only the 
Jilghiands abovi* the fevt'i* lira', whieh rea«*hes as 
high as 4,000 It., can be inhabited by Europc'.ins. 
A much greater range of products can also b(‘ 
cultivated. 

Mountains and Passes. Tin* obstacles 
to communication fnescMited by mountains are 
very obvious. 'I’o tlu* physical labour of 
ascent, which narrow precipitous valU-ys, d(‘(*p 
unfordable rivers and dang(*rous glaciers may 
render very gnjat, an* addc'd, in the ease of 
the higher mountains, the sulh'rings due to 
intense cold, higli winds, and tlu* fliffieulty of 
breathing the liighly rarefied air. Mountains 
frequently form a barrier between tw o eounlrii's, 
especially when the routt'S across them are 
difficult. 'J'hey hi?id(‘r (•ommi'reial iulereoursi* 
by increasing tlie time and the cost of transport. 
The former oonsid(‘ration is so important that 
costly engineering Avorks, such as tunnels 
through the Alps, ultimately pay for themselves 
by the economy of time (‘ffeeted. 

The amount of resistaiKS' to communication 
offered by a mountain langi' depends on tlu^ 
height not of the peaks but of the p<isscs. Tt 
matters little how' high tlie peaks on either side 
rise if the jiass or depn'ssion lu'lAvi'en them Ihj 
low. A Si'cond important jioint is A\h('ther a 
pass can lx* found wliicli enables the* eiitin' 
system to be crossed. llenc<‘ the importance 
of such Alpine jiasses as the St. (hittliard and 
the Brenner. Other things being equal a rail- 
way will tend to take a route wIkto a siiigN* 
pass only need be negotiatc’d, as in the trans- 
continental line from tlu' Argi'iitim* into Gliile, 
where the narrowing Andes 'can he cro.ss«‘d by 
one pass, the (\imbre or Uspallata. 

The command of the passes means the control 
of ^the region. For this reason Swit/aTland 
fortifies the St. Gotthard, and Britain must retain 
the control of the Khaibar route from the plains 
of India into Afghanistan at any cost. 

Hardships among the Mountains. 
Highland regions are, except under exceptional 
conditions, thinly populated. The lower tem- 
perature, and esptH'ially the longer and colder 
winter, are unfavourable to agriculture, and 
though pasturage may be good in summer the 
animals must generally be driven to lower, 
warmer valleys in winter. The hc^avy rainfall 
and the erosive force of the mountain streams 
rapidly denude the slopes of soil, so that for 
^agrioulture some form of terracing, always a 
most laborious jprbcers, is generally necessary, 
traveller in the Alps will remember the 


tiny terraced gardens, banked up with stonei^t’? 
a pathetic witness to the hardship of the mouiVv 
taineer’s life. The terraced olive yards of 
Mediterranean represent centuries of unremitting' 
lalH>ur. Perhaps the most striking example is. 
seen in the high valleys opening to the uppeV 
Oxus or Indus, where bare mountains, stripped 
of soil, slope precipitously to riiging torrents. 
After every flood the hill folk climb down to the 
confluence of tlu' iK'urcst side valley to gather 
up a baskc'tfiil of soil, out of Avhich they build 
iq> t(‘rrjic<*s of soil on the rocky hillsides. In 
this way littl(* villag(‘s Avin a hard subsistence 
at great heights among the hh'ak mountains of 
('(‘iitral Asia. But the amount of labour ex- 
j)cud('d is ('vidcntly inconiincrisurate with the 
re.sult, and, though mountain dwellers are 
generally strong and (*nduring, they remain a 
frugal people' without lliost' more complex needs 
whieh make for progn'ss. 

This suggests anotlu'r n'asoii for mountains 
acting as liairiers. 'I'hey aic infertile and thinly 
pe()])l('d. 'Fhe Northern Highlands of Kngland 
wcH' thus, though not high, an effective barrier 
Ix'tween Fnglaiid and Scotland till ]K)pulation 
Ix'came dense on th<' northern eoaltiekis. 

The Influence of Rivers. Mountain 
and riv(‘r an' almost correlative terms, and in 
considering thc' inllut'nee of mountains avc have 
iiieidc'utally eonsidi'red in part that of rivers. 
Like that of mountains this influence is mixed, 
sometimes co-operating with man’s efforts, and 
soiiK'tinK'H thwarting them. The importance 
of rivi'rs as routes is obvious. A river is ecasc- 
h'ssly at/ w'ork hroadi'iiing and IcA’^elling its 
A^alh'V ^e(' jiage 4071 Many rivers offer a 
choice of routes, by Avati'r or by land. Others, 
though not navig.ii)l(', an' praetiealilc as valley 
routes. Population lends to folloAV the river 
Auilh'ys, wliieh are tlu' natural roads. Hence, 
AVC find eivilisaliiui early developing in the river 
valh'ys of tiu' ( hinges, the Euphrates, the 
Nile, and so foi th. 

'Phi' irnjiortanee ot the river as a route grows 
w'ith the dc'vi'lopmeiit of means of eommunicja- 
tion. Most of the great land routes of the world 
follow rivers, tliough Jlu' line has frequently to b© 
blasted out of the sbi'cr side's of the valley. 

Rivers, however, hinder communication an 
well as aeilitate it. .Many side valleys open to 
the main valley, ami the slrearns whieh fill them 
must be bridged or otlu'iwvise crossed. Some- 
tinu's the eliaraeter of the country makes thjs 
extremely difficult. The rivers may have cut 
deep canons far Ix'low the surface of the country, 
to whieh descent may be almost impossible. 
Here a bridge is the only practicable method pf 
communication, and costly bridges are npt 
built till thi' development of a country is f^r 
advanced. In the earlier stages such caftogs 
offeetually hinder communication, as in tne 
drii'r parts of the Western United States. Ot,. 
again, a river may be so swollen by floods in ' 
summer as to close a route which it opens k- 
winter. This is the case on the great trade 
route from Leh to Yarkand in Central Asi?- 
The winter route follows the Shyok Valley, bpt 
in summer the river comes down m flood, making 
, ^ 



;tho valley impassable. The summer route has 
to go up many side valleys and across the 
passes which separate them. 

Rivers as Constructive Agents. Kiv'cm 
are ceaselessly at work making ncAv land [see 
page 458]. This is sometimes advantageous to 
man and sometimes the reverse. It has given 
him some of the most fertile lands in the world, 
but it may undo ]\is ^^'ork. and make his task 
more difficult. 

In every flood a river spreads beyond its banks, 
leaving behind it when it retires a deposit of 
soil. Thus it gradually levels the land on either 
side, forming a flood plain. Th<‘ soil of the flood 
plain becomes deep and fiM tile. The flood plain 
of the upper Rhine, belweiai the Vosges and 
Black Forest, is one of the ganlen spots of 
lOurope. On a larger scalt' the same process 
builds up vast ])lains and deltas like those of the 
Rhine, the Po. or the Nil(‘. 

Broadly viewed, therefoi'e, the eoiislimtive 
work of rivers benefits man by ereating new lands 
for his oe.eupation. But immense loss and 
damage may be caused in the proct'ss. The 
floods of the Ihvang-ho constitute China’s 
H(.rrow, and those of the Mississippi ar(‘ almost 
1 ‘qually destructive. Man may he fon'cd to 
cheek the misdirected (‘n<‘rgy of such rivers by 
building embankments and otherwise n*straining 
the temleney to flood. 1’he forming of bars and 
the silting up of harbours are disadvantages 
which result from the eonstruetive en<*rgy of rivia s. 

The Newer Uses of Rivers. In otlur 
wayt^ rivers exercise an im])()rtant influence im 
the development of civilisation. Irrigation 
may bo necessary, and the rivers of a country 
may or may not be suitable for th(‘ purpos(‘. If 
they are, as in tlie ease of tlu' (binges, the Nile, 
the Ku])hratos, and many others, agricultural 
prosperity is assured. If they are not. as in the 
ease of the Spanish riv'ers, which are in d(‘ep 
gorges, the d(‘velopmentof a country is hindered. 

Rivers may confer another advantage on a 
country by supplying pow'cr. The (‘arly manu- 
factures of the Tweed or Yorkshire Ouse ])ros- 
I)ered largely because there were rapid streams 
to turn the mills. '^J’he disco vc'iy of elect rie 
power has made the eoinnuinrl of wat(‘r power 
infinitely more valuable. Niagaia Falls luivi* 
long been harnessed in the service of man. The 
largest producer and transmitter of electric 
jwer in the Old World is tlu‘ Falls of Oauvery 
m Mysore, with mil(*s of wire to the Kolar 
(soldfields. and 57 miles to the elei^trie lights 
Bangalore. The command of water power may 
occasionally make mountain regions important 
industrial centres, but it is usually where the 
rivpr enters the lowlands, forming falls, that 
industrial centres develop. This is well seen in 
the c]|;^ain of flourishing manufacturing towns 
along the Appalachian “ fall line.” 

Irrigation plays a gre«at part in the develop- 

snt of many countries. Rivers are not 
I'SSential, for water may be collected in cisterns 
tanks in the wet season, as in Southern. 
India, or obtained by sinking w^ells to water- 
bearing strata, as in the Sahara, the Western 
United States, or Australia. But for irrigation 
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on a great scale rivers arc nocossary. The usual 
method is to dam the rillr, forming a head of 
wato from which distributing canals can be fed. 

, This method is appli<»d w'ith conspicuous success 
to the Indus, the Ganges and the Nile. 

Plateaus and Plains. Plateaus have more 
*or less of the disadvantages of all highland regions 
according to their elevation. Under certain 
eireumstances tlwy may be the most favoured 
part of a region. The ])latcaus of Switzerland, . 
of (.Vntral Asia, and the Andes an* <*ases in point, 
though for a difl'erent reason. High ])lateaus 
are s(‘ldom fitted foi- agriculture, but. tlieir dry 
j)iitstures ()ft(“n produce^ a lim^ (juality of wool 
or hair. From that of the sheep and goats fed 
on the plateaus of Asia Elinor and Persia arc 
made Turk(*y and Pt'rsian carpets, the finest find 
most durable in tlu* world. Plains pn^sent great 
uniformity ov(*r considerable areas, and off ea the 
minimum resist ane(' to movement and eom- 
niunieation. They may be swampy and low 
lying, as in Holland, but this is met by drain- 
ing and dyking. Tlu* soil is fertile for tlie same 
reason that vnllry soil is fertile. Throughout the 
world j)lains an* ec*ntn's of })opulation, and the 
site of all tin* important cilies. Wh(‘n they an^ 
adjaeeiit to good harbours th(*ir pros])erity is 
still mon* mark<*d. 

Soils. Tlu‘ character of the surface soil is 
important. Play is stiff, compact and imper- 
vious to tlu* fi(*e passage* of air and water. 
It is therefoii* unsuit(*d to agriculture. A sandy 
soil has tlu' opposite defects, and is too loose* 
and porous. Fresh lava is absolutely unfertile ; 
but. a.s its suifaee'. be'gins to weather, vegetation 
app(*ars. When the>roughly disintegrated it is 
extre*me‘ly fe*rtile, owing to the^ pre‘senee of 
ehe*mieal substances. Tln«s, though the slopes 
of V<*suvius are^ baireii a-lmejst to the base, tlu^ 
surrounding elistrie't. e>f Pampania is extremely 
rie-h. In fore'st. re'gions dee*aying vegetable 
matte.*!* enriches the* soil, forming humus or 
ve'getable mould. The* virgin soil of cleared 
fore'sts is tht‘re‘for(‘ ve*ry fertile, as in Siberia 
or North America, .\lhivial soils are generally 
fe*rtile after they have* |)asse*d through the initial 
swampy e)r w’atv*i'le)gge‘d stage. We have already 
redVrrecl te> the*, fertility of dese^rt soils. The 
loe*ss re‘gie)n of Norlhe*rn t’liiiia is composed of 
ve*ry filler soil earrie'd by the wind from the deserts 
of Ontral Asia. An extreme ease is scon in the* 
nitrate* deserts e)f Chile, whie*h, though barren of 
ve*getation, yie*ld an invaln.ible fertilis(*r. 

CYrtaiii soils are; spe*e*ially adapted to certain 
crops. Tlie Doejcan has it.s “cotton soil,” and 
the Black Earth Lands e)f the. Russian Empire 
grow tlnei cereals. 

Fudireetly, te)o, the* character of the soil 
t^xere*ises conside*rable influenee.; on the conditions 
of existence by its suitability or unsuitability 
for making haid-wearing roads. In a clay 
countiy the roads are impa.ssablc after rain, 
and impede' communieation. In the lower 
regions of China, the roads heeonic deeply sunk 
in the porous soil. 

The Land near the Sea. The prosperity 
of a marginal area depends partly on the character 
of the coast, and partly on the character of the 
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back region, or hindojknd. Good harbours are 
of little value where fno hinder! and is poor, and 
a rich hinderland may deA^elop slowly owing 
to the absence of harbours. With good iiarbours 
and a good liinderlo^nd a marginal area possesses 
superior advantages to an inland regirm. 
Most of the countries of Europe and or 
Eastern North Aimuiea are in this favoured 
position. 

Coasts and Harbours. The dillVrent 
types of coasts have already been deserihcd. 
'J’he presence or abstuiee of clitfs, bays, gulfs, and 
estuaries opening to navigable rivers, the ilepth 
or shallowness i>f the se,as otT tin* coasts, the 
existence of sandbanks, r(‘efs, or sunken i*(*eks, 
and the presence or absenee of islantls, all affeet 
the commercial developnuuit. of a regimi. 

Where mountains ris(‘ imnu'diately from the 
sea \good harbours are r.ue. In the moun- 
tainous island of Ga])ri, ru'ar Naf)les, tltere are 
only two possible landing-plae«‘s }it any time, 
and in stormy wivdher only one. On some 
mountainous coasts tbe sea has pimetrated far 
inland up the river valleys, form'ng ruus, tiords, 
and oilutr inlets. Tbe coasts of such tiords arc 
generally fringed with islatuls, wiiich form a. 
natural breakwater, as in th(‘ 8k<‘rry Ouar<l 
of , Norway. The tiords arc natural routes to 
the interior, and as such valuabb\ but in 
these regions the interior, or hindeilnnd, is 
apt to be rugged and barren, neutralising 
this advantage to a. great extent. Examples 
of fiord coasts with poor hindtuiands an' Norway, 
the West Coast of Scotland and Erithii C'olumbia 
and of ria coasts in North-west Spain and South- 
west Ireland. All along the l*a(ilie coast of 
America good harbours are te-w. Tin? Atlantic 
coast of NTirtb Ariu'iica, on the otli»‘r band, bas 
many good harbours in drowned river valleys 
which give access to a rich Inrub'iiand. 'liic 
contrast bet\\('('ri the prosperity of th<‘ eastern 
and western coasts of North xXnuaiea is very 
instructive. 

I.K)W, sandy shores are also unfavourable to 
commerce. Such shores are frequently heatiai 
by dangerous surf, as on tlie coast of West’ 
Africa, or Wt'stern India, wliere sjx'cial surf 
boats are used for lauding. 

.Seas and Oceans. The distribution of 
soas and oceans and tluir inlluenfc on elimafe 
have already bi^en describt^d. Europi' i.s 
fortunate in possessing twa) inljind soas, which 
penetrate far inland— tbe Baltic-North KSe.t in 
the north and the Mediterranean in the south. 
Both, but particularly the latter, have phiyi*d 
a groat part in the history of the vorld l)y 
rendering communb’ation easy. The early growth 
ol civilisation and commerce all round the 
Mediterranean is a (;ase in point. North 
America has somewhat similar advantage's in 
what, we may call the St. Lawrence Sea in the 
north and the American Miiditerrancan in thv^ 
south* ’ Eastern Asia is well cut up by inland 
soas, the other continents are very compact. 


Trade Winds. Winds have already been 
described. In his struggle for existence man must 
take winds, currents and tides into account. " 

Winds exercise a gi’eat influence on naviga- 
tion. A vessel leaving Southampton for Ca})e 
Tow n is first in the region of the Avest winds and 
may ha^c rough weather for a day or two, 
especial^ in “the Bay.” Towards 30® N. 
it comes into a region of calms, out of which 
it passes south into the north-east trades, which 
blow steadily till the belt of calms round the 
cfpiator is reached. South of these oquatoriiil 
calms it enters the region of the south-east 
trades, and after passing through the calms of 
(’'aprit'orn perhajis experiences rough weather 
on nearing (lape Towm in the region of the 
southern westerlies. These, it will be remeni 
bored, blow mueh more tierc(‘ly in the Southern 
Hemisphere, giving the ‘'roaring forties” an 
evil reputation, and making the voyage roniid 
Cape Horn in particular an experience to b(‘ 
dreaded. Shi])s naturally go with the Avind 
so far as possilfie. A ship sailing west acros.s 
the Atlantic stecu-s a southerly course to gel 
into the north-east Irmles, which originallv 
guided (-oluml)us to the New' World. Returning 
east v\ aids to Liverpool it steers further north, 
to g(‘t into tli(‘ track of tlu' west winds. The 
Slimmer and w infer courses also differ somewiiat, 
as flic track of these Avinds varies with tlu' 
si‘ason. .\ sailing vi'ssel to Australia, similarly, 
finds it easiest to go })y the Cape of Good Hope 
and return by Cape Horn. 

Currents and Tides. The influence of 
eurrents on climate has already been considered. 
Tiio warm snjiace water of the Gulf Stream 
Drift keeps the jiorts of Britain and Norway 
ieC'free in winter ; but th(‘ cold Labrador currcni 
closes llu^ St. Law rtmee ports in Avinter. In a less 
degr(‘(‘ than w inds, currents influence courses at 
sea. .V A'essel going w illi the erpuitorial current 
proc(‘(‘ds mueli inon* ((uickly than one going 
against it. 

Currents ])lay another part, whieli beautifully 
illustrates tlu' interdepcmlence of Nature. 
They often carry sei'ds, .some of Avhich may 
surv'iA'o their Itnig exposure to sea-Avater and 
germinate. In this Avay the coconut palm 
early apfiears on coral islands, to which its seed 
has been carried I.iy uci'an eurrents. 

Tidi‘s in particular are of great assistance U> 
shipping by carrying A'cssels up and doAvu 
estua.ri<'s into harbour. The high tides of 
London, Avhere tAvn tidal crests meet, have con- 
tributed to its greatnos.s as a port. Some 
luirliours can only l)e entered at high tide. 

Ice. I’he A'alue of a sea is much lessened ii 
it ^ is ice-bound in Avinter. The ports of tlie 
Baltic and the northern Black Sea are of loss 
importance than the ports of tlie North See 
and the Mediterranean, which are ice-froo. Tht' 
summer course of Atlantic liners is affected by 
the pi-esence of icebergs, AAdiich are then drifting 
aoutli from the Polar regions. 
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Preparation. Cotton, wool, and silk in 
tlic order named are tht‘ fibre's most frequently 
dealt with by the* te'xtile printer. (Cotton and 
wool are printed not only in the ])ieee but as 
yarn to produeei variegated etTeets in eloth, 
and woollen slubbing is also [)rinled. The f)n*- 
paratory processes do not differ greatly from 
those which precede dyeing, and may be studied 
in the Dyeing section of our course. Silk is 
well scoured, calico ordinarily is bleached, not 
only to avoid interference with the brillianej' of 
the colours, but to give good whites when these* 
form part of the pattern. The ti'xtile prinU'r is 
contented, however, with a less ])(‘itVct hh'ach 
than the “ market hleaeh ” given to goods 
intended to be sold in the white' stale'. Wool is 
chlorinated — that, is, treated with a, we*ak sohi- 
tion of bleaching powder or of a hypoedilorite. 
This giTatly reduces Ihe fe'ltiug penve'i' of the 
wool, and makes the* fibre more* e'asily p(*net- 
rable by liquid. 

Block, or Hand Printing. It need 
hardly be said that blex'k printing was the first 
method praetise'd in this trade*. The logical 
prejgress of textile printing, in fae't, has boe'U 
that of typography, from hand printing to 
machine printing on the Hat, and from that to 
fntary printing. Block ])riiiting is still largely 
used for silk, and it. is eompa-rative'ly recently that 
machine printing has hee'ii adapte'd te) the* fivat- 
inent of this fibre. 

Blocks. The blocks are usually maefe'of p(*ar- 
tree wood or some other hard timber, and are of 
considerable thickness. On the face of the* block 
the design is cut out in relief or formetl by coppe-r 
wire. When the design is a simple repetition 
of a pattern, it is usual to make the block large* 
enough to conltiin the whole patte*ru. If the^ 
design be large and complicated, it may be divkh'd 
into sections, each block canying a section, and 
the whole making a set. Dt'signs of two or more 
colours require as many blocks as there are 
colours, unless, as often happens, the combina- 
tion of two colours produce a third. Many 
designs printed on heavy cloths, such as felt 
carpets, are vtwi-colourcd in such a way that each 
colour stands out s<?parate from its fellow. I’he 
printer’.s colour is a kind of paste. In old- 
fashioned works the paste is laid on to t he block 
with a palette knife ; but other and better 
means are now generally used. A woollen eloth 
is stretched tightly over a hoop, and upon it the 
colour/ is spread. To give the surface of the 
as it is named, more ehisticity, it is floated 
on paste or size in a tub. On this sieve the 
block is pressed, and receives its coat of colour. 
The appliance for vari-coloured blocks to which 
wo have referred, consists of a wooden block, 


hollowed out in ]>arts the same size and position 
at the pattern of the printing block. Into 
th(*.se hollows the dilTcrcnt colours arc laid, and 
the woolh'n cloth st retched over all. Bet ween each 
colour compart ment pieces of t hick cord are glued, 
to prevent one colour from running into, another 
on the cloth. When the printer presses his block 
on the cloth, the difh'rent colours come into place. 

The Table. A textile printer's table must 
be v'cry smooth and tnu;. The bed of the table 
is generally madt* up of slat.e slabs. At each end 
of tin* table strong braeki'ts arc lixed, and upon 
ilu* out' is slung the eloth beam, while on the 
other the taking-on bt*am is hung. 

Printing. The printer draws a length ot 
the cloth on to the tabic, and can'fully smooths 
it down to the* bed, till not a vestige of wTinkle 
remains. Having charged his l)lock with colour, 
h(‘ lays it fata* downward on the cloth, and gives 
it a tap with his hand, or in the case of large 
pattcTiis, with a malh't. Aftei’ a momt'iit, the 
block is lifled, and a. clear impression of ihe 
pattern is l(*ft on tin* cloth. \o mattt'r what*tho 
character or It'tigth of the tlesign may bo, the 
printing atdion is the same, J^lot'k printing is 
merely a it'petition of these simple actions in 
Ix;rfeot register. 

Machine Printing. For the present, we 
defer (‘xamining the flirt h. treatment of liand- 
printeil goods, liecause the linishing operations of 
all printed cloths an^ the saim*, whether printed 
by mai'hine nr hand hlo('ks. (’onlining ourselves 
to the means and mi'thods of putting on the 
impressions meanwhile, w'(^ note that textile 
printing machines are divided into two classes. 
Tlu' one class is the block [irinting machines, and 
the other is the cylindc'r printing machines. 

The Flat Press. The lirst step towards 
the introdiK'tion of machinery w^as an English 
invention that imitated eopper-plato printing, 
eali(‘o h('ing substituted for paper. It was priw- 
tically couliiicd to one-colour printing, and we 
believe that this method is no longi'r practised. 

The Perrotine. A blo(‘k printing ma- 
chine, capable of working in throe colours, was 
the next stc'p. It is very largely used in Alsaec 
and Belgium. This machine has never made 
much headway with British printers, though 
some of tlie liighest -class houses use it alongside 
the (?ylinder machines. The perrotine is a very 
intricate piece of mechanism, and requires very 
careful and detailed study. 

The machine is contained within a strong 
framew'ork, semicircular in form, the fore end of 
the circle being continued in a curved line Up, 
to hold the rollers which carry the blanket and 
cloth to bo printed. The simplest perrotine prints 
tlirco ooloiu’s, and therefore has throe blocks, 
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three printing tables,; and three sets of colour 
rollers, with apparatus for colour supply. This, 
to begin with, .suggests complexity. Our atten- 
tion should first be directed to the jH’inting 
blocks and their acce.ssori(‘s. The machine has 
three equal arms joining at the centre, and there- 
fore at riglit angl(‘s to each ot)i(‘r. On all these 
arms wc tind a block hokha* into wliich the 
engraved block Is fixed. Kach holder Lsscrewt-d 
on to a sliding }»iece k<‘yed to a pair of 
beams mov(‘(i ahernatcly backward and 
forward by sliafts supported on th(' main 
arm. The lhn‘e blocks are thus given a 
to-aiul>fro motion, forward to print the. 
cloth, and back to let’ it ])ass. Having 
found our blocks, wo have m^xt. to find out 
how they are. sii])j)lied with coats <d colour. 

At the. "side of arm, su])])orte(l on 

levers, arc three eolour-boxes, furnisb(‘d 
with rollers. One rolk^r revolves in the 
colour-box and one runs in contact with 
Imt above its fellow', taking on a supply 
of colour from it. Screws r(‘gulate the 
relations of the rollers, bringing them into 
(fiose contact wlu'ii much colour is dcsirc'd, 
and separating tlu'in if the colour .supf)ly 
should be light. Neither 'roller, however, 
ever touches the ])rintlng block. 'Hie 
medium betw’ctm block and colour roller is 
a sieve ingeniously eontr(*11cd by r(Mls ex- 
tending from a leviT lu^am. Tln^ sieve is on 
thq end o. the rod, and the timing of its aetioa 
shows fine adjust nnait. 

yWc have l)een W'orking fnun the outside into 
the machine, and now^ \v(‘ art* at the V(‘ry 
centre. Here is tin* tabic upon which the hkx'k 
impresses the cloth. There ar(*, «)f course, three 
tables. For tlu? sake of simplicity wc have eon- 
lined attention to ojic .set of i\pf)liances ; but 
tile table.s cannot be aj)pr(*eiaied unless the three 
are seen. Thns; iron b.ars of et^ual sizt* are 
joined at rigid, angles to t‘;ich other, and on the 
heads of the bars sit the smot)th tables. 'I’he 


whole throe are. cast as one piee<*, but we .separate 
them to undiTstand the r(‘al eliaracler of each. 
A table faces every block. .\t the four corners 
of the table frame sit four r(.>llers. The tables, 
being flat, have no ))nwcr to aet on tin? 
cloth ; but these rolUss earry the < loth to be 
printed over the tables, their s\irfaees beii\g 
t*()VW*d w'ith little ti*eth to liold on to the 
fabric. Next, above the first of llu* rollers we 
find a large roller upon which the blanket, back 
<‘loth, and pieces to be printed join together. 
Up above and near to the front part t)f the 
machine are sets of tension rollers and earrying 
blocks. Outside of all sit the beam.s from which 
come the three fabrics mentituied. 

Working the Perrotine. Wound on to a 
8uitable,rolIer, tlu* ifioth i.- h\mg on the brackets 
ip front of the machine. Up aluvvv'*, the end- 
leijs blanket, and the back cloth are similarly 
adjusti^d. Into the colon r-hoxes the printer lays 
his colours, adjusts the screw's which regulate 
the supply, and puts the doctor knives over 
the colour rollers to clear off superfiuou.s pigment 
before tho sieves come into contact. The blocks 
! arj 5 firmlv sepwed into the holders. On the end . 
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of the piece a few yards of rough cloth are joined 
and • this is drawn into tiie machine* ’ When 
everything has been put into position, the perro- 
iine is started. Blanket, back cloth, and printing 
piece pass in on their s(*parate ways, and join 
at the (central roller above the table rollers. As 
the three fabrics come together the blanket is 
up])(‘rmost, but when going round this roller 
thti positions become reversed, and tho piece 
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cloth Is u]qK‘rm(^si when they f)as.s on to tho 
fir-st tabl(‘ roller. Tlirust in by the lever- 
controlled rod, tlui sieve has taken its coating from 
the colour roller and transferred it on to the 
block coming forward. Table «and block now 
pr<‘ss in eontaet, with the cloths between them. 
The first colour has beem printed. The cloths 
next pa.ss round the .s(‘eon(i oorrior roller.s, and 
tlu* nuK'hiru* again ]>rints. A third time the 
(jf)eration is performed, and then the piece cloth 
returns to the* outer world a printed cloth, to 
])a.ss on to the drying rollers. 

Improvements. 'I’hc original perrotine 
has been grc.atly modiru'd and improved during 
the f)a..st twenty years. Ihjt tlu*. principles on 
which it works are unalteix‘d, and we have 
purposely .selected the fiist form of the machine 
lieeause it exliibit<s, ev(*n more clearly than the 
later developments, the essential characteristics 
of a block printing niaehinc. Improvements 
have chiefly taken the direction of adding to the 
nundjcr of colours which can be perfected at 
once on the maeliinc. Some of the new'or 
pi'rrotines print. tw(*lve. colours at once Avith 
great speed, and twenty colours are occasionally 
ol)tain(‘d in one printing. The Fnglish block 
printing machine, which is illiv^raicd [203 1, 
gives a good idea of the .size and character of 
tliat eUiss of niaehine.s. 

Cylinder Machines. Tlie idea* of de- 
vising a. roller to perform the same service as a 
fiat sui face ha.s been at the root of many of onr 
finest mechanical inventions. Application of 
that principle to textile printing has gone to great 
Icngth.s. Cylinder printing machines for textiles 
weix*. invented by Bell, a &otchman, in 1785. 

Single Cylinder. This is a" simple 
sti'ucture. In the. middle of the inachw^^? 
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wide cylinder, called the pressure cylinder or 
bowl. "Under it we sec the pattern roller, with 
slanting knives at each side of it. Further below 
sits the colour roller in the colour trough. 
Note these parts a little more closely. Tlio 
roller in the colour trough is (‘lad with soft, 
thick woollen cloth, which cnabl(‘s it to take up 
the colour. The pattern roller runs in direct 
contact with the colour roller, and thus ret'civcs 
the necessary siipjily of colour. The knif(‘ at 
the inner side of the pHtt(‘i‘n roller is calUal 
the colntir (locfory because it ch'ars away all 
the superfluous colour; the knife at the edher 
side is named the lint dorfor, its functi<m heing 
to take away any threads which may have h(‘en 
dep(Jsit(Hl by the cloth on tlu^ palt(‘rn roller in 
passing. IMade of cast iron, the largt* prt'ssure 
cylinder is Imavily clad uith smootli f(‘lt to give 
a finely smooth and (‘lastic surface. 'Phe ck)th 
a])paratus is (H]ually sim])le. Up on tlu' fnjiit 
of the machine the cloth beam is hung ; adjoining 
hangvS the blanket roller, and underneath sits 
the guidt‘ roller wliieh joins tlu'in. Cloth and 
blanket go down round tin* pn'ssure cylinder 
into contact with the ])attcrn roller, and round 
uj) to the delivery rollers <m tlu* oth(‘r side. 

The vast .saving of labour and th(‘ givatly 
accelerated product am (‘HVctc'd l)y the adoption 
of the eyliiKler principle is liere worthy of note. 
Thousands of yards of cloth can he printed on 
this machiiu' in a day. 

Three-colour Machine. Progress from 
the single-colour machine to tin* thive-colour 
]>rinling was (Msy to our ingenious mi'chanii's. 
\Ve say ingenious because some difficult ])rol)- 
Icms arc involved. The idea of j)lacing ])attcm 
rollers, with (hjetors and colour iif)paratus, 
on the sides of th(‘ pn'ssurc cylinder was obvious ; 
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but the problem of driving these appliances 
could hardly be described as very simple. More- 
over, there remained the question of distributing 
the pressure on the added rollers. Thos(? 
difficulties have been met in various ways by 
ditfereni inventors. The simplest and most, 
obvious method — namely, that of strengthening 
and enlarging tlu' framing, and giving the sc'cond 
and thinl roller the same gearing us the first, 
has been adopted in many machines with suect^ss. 
In other maeliines the* principles of the porrotine 
have hei'U adopt (‘d. 

Printing Many Colours. Every colour 
must liavc its own st'pavale pat b'rn roller, knife 
doctors, and eolour-l>oxes with rolha's. To 
group t]ies(* round the ])ressun^ ('ylinder in 
proper positions has been th.e work of the 
machinist, flow this luis been aceomplished we 
see most eh'arly in a macliiiie d(\sigried to print 
four colours. Tlu* pivssiin* cylinder is (i ft. in 
eireumferene(‘, and sits in tlu^ eentn^ of the 
maehiiK*. 'Plu^ gu(lg(‘oiis of tlie cylinder rest 
on busbies, which (‘an lx* mov(*(l u]) or down in 
slots in the sid(‘ ehe(‘ks, strong ser(*ws from the 
t(»p of the frami* fixing thi‘m in position. 
Koiind tlu‘ eylimh'i' are grou])(*d four mandrels, 
slot t (‘(I, and fixed in strong hearings on slide 
])i(‘(‘es. On to tlu'se rnandrlLs tJic engraved 
pa.tt('rn roll(‘i*s ar(^ foret‘d by rmauLs of a screw 
])ress. \\y this arraiigem(‘nt the cliangcs of 
])atlern and eolour can he (‘(Teeted by merely 
(‘hanging tlu* pattt‘rn roller. ( ^olour-box, rolJ(5r, 
and doctors are eout aim'd within tin.* slide piece, 
secuix'd to the framing V)y means of a double 
s(‘r(‘\v. A ])air of arms, jointed to tlie inner 
ser(‘w of the slide piece's and strengthened by 
bolt.s from the mai/hiiie frame, bring forward the 
patt(‘ru r()ll(‘i‘s to the pressure (cylinder. The 
im'ciianism of all lour rollers — each with 
its oquiprm*nt of (‘olour-hox, (colour roller, 
doctors, and eout rolling lev(‘rs—is practi- 
cally similar. From tlu; h(*ad of tlm 
frame two long arms (uirve out, and 
l)(‘tw(‘(*n these r(‘sts the (‘doth lu'am ; wdiile 
from h(‘ams more direct ly()V(*r thepres.sure 
(‘ylimh'r come the blanket and back cloth. 
Tlu* cloths me(‘t on a roller just above tluj 
eyliiid(*r, and come down into the ma- 
ehim*. A douhh* cylinder niaediimi (2091 
prints twice; the numher of colours on the 
saiiu* ])rinei])le. 

Mordants and Dyestuffs. Tlmso 
will he eonsiden'd in d(*tail in the Dye- 
ing s(*(’tiou of this eours(*. It is rather 
th(‘ methods of ii})plieation that vary in 
dy(‘ing ami printing than the mordant 
and (Jyestutfs eni})l()yed, although some 
dyes aie more' 'luitahlc for dyeing than 
printing, ami vie(* v(‘rsa. Both soluble dyes 
and insoluble colours (pigments)^ can be 
used in ])i inting. The pigments arc usually 
coloured minerals in tine powder — ultra- 
marine, for instance — and are niochani- 
eally fixed on the ('loth with albumen. 
The natural (olouring matters, e.speeially 
logwood and indigo, are larg(;ly used, and 
any class of artificial dyestuff may be 
employed. As, however, in printing, the 
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fibre is nob dyed so thoroughly, and as the 
first necessity of prints is fastness to light, the 
mordant colours — the alizarines, for instance — are 
more largely employt'd than the colours which 
require no mordant. 

Styles of WorK. The printer can ring 
an enormous number of changes in his nu'thods 
of doing things, and he can r (onbiiie dyeing very 
effectively with printing. For instance, evc'ryono 
is familiar with the old pattern of indigo blue 
scarf with round white s])ots. "Ihis ^^as ))iodueed 
by printing a renUt or ;v pastt' on tin* cloth 
and then dyaing it in the indigo vat. Tiie places 
covered by the resist utne* prot(‘eted from the 
action of the vat and consequently riunained 
white. Or the printer may reveuse this pioeess : 
he may dye the eloth lirst and ])rmt on a c/in- 
ckanjf This has the same (“ffect of leaving a 
whit(‘ pattern on a coloured ground, and, hy 
adding to the discharge* colouring nuitteis not 
acted upon by tin* ehemi(‘al agent that ehstroys 
the body colour of the cloth, he can pioiluce* a 
colour disclumjt —that is to say, for instance, 
rod upon a blue ground. Again, as in one of the 
oldest fityUs, known as the dy(d or waddft style, 
he may print a nuuxlant on to the cloth, dy»‘mg 
the eloth subseqiu'nlly with a colouring matter 
which will not go on to the tihre* exc<*pt in the 
parts impregnated with tin* mordant. 'J'hc lesult 
is a pattern on a white ground. The term “ mad- 
der stylo” is used because this imdliod uas em- 
ployed for madder long before tin* intioduction 
of the artificial colouring matt(‘rs. Now madder 
has gone entirely out «)f use — in caheo printing, 
at any rate --and alizarine rc'igns in its ste^ul ; 
but this style is still (*m})loy(*<l tor alizarines aiul 
other colouring matters. Again, the printer may 
print the colour paste on to the mordanl<*d cloth, 
or the mordant may foim a pait of the printing 
colour. As it is evident that the ])nnter may 
combine tlies** and other st>les, it will be seen 
that he has an armoury of rest)uuos. 

Padding. 'Fhe largi* linns of indigo dyers 
wen* all printers to the extent of juodiiemg 
patterns on tlu'ir goods hy means of firintc'cl 
reserves in the manner we have instanc<*d, TJie 
print-er, howevi'r, is frequently cout(‘nt with a 
speedier form of dyeing known as pidding. 'I’lie 
fibre is not so thoroughly impn'gnaled as in 
vat or beck dying, but the method is practically 
confined to calico, and for this material it is 
advant agisms. It will lie leadily iind<*r.siood 
tliat the smaller amount of coloin-, or lesser 
impi'egnation of the fibre, allows tx-tter di.si-baige 
effects to be obtained. In ofhei woids, ii is 
easier to get good sharply out lined patl<*riis by 
printing a diseliarge, whether whiti- or eolour<»d, 
on padded than on dyed materia,!, and this 
applies even more particularly to fsl<fp ptddimj, 
wnich Moll be touched on later. 

The Padding Machine. This is a very 
ijimplo apparatus. It consists essentially of a 
rather small vessel in wdiich a eoncentratiHl 
idution of the mordant or dyestuff is contained, 
guide rollers within the vessel, by means of which 
tiie clotli is run through the liquor, and squeezing 
rollers directly over the dye bath, by which the 


surplus liquor is squeezed out into the dye bath. 
Attached to the frame of the maemne arc 
rollers to receive and deliver the cloth. Tlic 
necessary concentration of the bath for this 
rapid form of dyeing must be noted. It empha- 
sises the fact that in apparatus dyeing generally, 
wliere ahort bath.s have to be used, the dyestuff 
must be very soluble. 

Slop Padding. When the colour is 
n])pliod uniformly to one side of the cloth only, 
the proei'ss i.s termed dop jKidding. This is used 
pi inci pally for light, easily discharged shades. 
A single-colour printing machine is ordinarily 
employed. The piinting i oiler is plain — that is, 
no pattern is eiigrased upon it, but the surface 
is groovi'd witli fim* lines in order to take up 
thi* colour. A telt-eovered wooden roller, 
revolving in the concimtiated dye bath, in touch 
with the print ing i oiler, transfers the colour or 
moidant to tin's latter. Ov^ertJie printing roller, 
<ind in loiuh witli it, is a large iron roller, whieli 
biings till* eloth into coufaet with the printing 
roller, 'flu* piiiifiug i oiler is provided with the 
usual colour-doctoi*, and in order to give an 
clastic piinfng surlact*, a thick band of felt, 
known as fhe hlankit, revolves in an endless band 
between tJie iron roller and tiie eloth. As a rule, 
there is a back riafh bid ween the eloth and the 
blanket to prevent the fi‘lt from being soiled. 

Machine Printing. It must be noted 
here tluit although tlie mechanical arrangement 
of a machine to piiiit a large number of colours 
makes it ap})car complii'ated, an eighteen-colour 
machine is merely a multiplication of the essential 
parts ot the oni* colour machine descrihod above. 
Whether it be for cotton, woollen, or silk, the 
actual apparatus is a coppi‘r roller engraved in 
lines or dots, with a pattern, one printing roller 
being provided for oaih colour. Tho main 
(lilheulty is to make (he colours register properly 
— ^that is, to fail into their proper position in the 
]>attorn, and thw, of course, increases in propor- 
tion to the number of lolours in tJie pattern. 
Faeh roller must be in its correct position on the 
mandrels, and all the lollers must b(3 correct in 
lelalion one witli the othf*r. The edge of the 
doctor must hi* pci feet ly Icm*!, and press evenly 
against the wliole l(*ngth of the roller. Many 
otlier difiieultie.s crop up, but cock suggests its 
appiopnate icnu'dy. 

Printing Woollen - slubbing and 
Cotton Yarn. Uuspun wool in the form 
of slubbing is printed with stripes in order to 
pnaluei* f.uicy yarns, and cotton yarns, usually 
in the fiam of war))s, are jirinted in ordei 
to prodiKc \an(*gated cloths. Tho printing 
machine already described is used wdth a numb(*r 
of rolleis corr(‘H ponding to the required numbci 
of colours As a rule, the print ing roller is simpl> 
giooved, in order to print the yarn in stripes. 
The doetoi is arranged so that it clears off all the 
colour, except that in tho grooves, before the 
pimting roller comes into cont-act with the stuff. 
te.speeially for slubbing, the blanket must be 
softer than usual, in oitler to allow the $tuff to 
be pressed into the groove, and so to take up 
tho colour. 
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ITALIAN By Francesco de Feo 


INTRANSITIVE VERBS 

When tlie action or fact (‘X])rc.sse(l )»y tlic 
verb is completed Avithout an object (F walk, /o 
mmmino ; 1 sleep, io donno) the verb is intransi- 
tive. Intransit ivc verbs, as a nil(‘, arc* conjugated 
with the auxiliary (\s.sfre (Example : /? aecnduto, it 
has happened); but some, are conjugated with 
nmre (Example: ho idaggiaku I have* travelled), 
or admit })oth auxiliaric's (Example : soiio 
viasuto or ho vissuto, 1 have lived). 

The only rule that can be j^iveii as to whic h 
auxiliary should bo used is tliat the vc'rbs ex- 
piTssing an action arc^ conjugated with ar('n\ 
and those (‘xpn‘ssing a fact witli rssrrr. Ex- 
ceptions to this rule ai’c to be* learnt by practic'c. 

Exekc'jsi: XXXV. 

1. Quandc) sono cuitrato c*ssi cNrano gia part it i. 

2. Sono eontcmlo che siate riuscitc) in queslo 
atfare. H. l^o s])ettacc)lc) e durato ])iu di due* ore*. 
4. Son caduto v mi sou fatto male. d. Non ho 
sonno ; ho dormito tutto il giorno. (i. Aspetto 
luio fratello ; dovova vc'iiire ec*! treno dc*lle 
sette, e mi maraviglio c5he non sia aneora 
arrivato. 7. Se foste vemuto clicc'i minuti prima 
vi sareste ineont rate) col signor N. S. Una nave 
da guerra e alTonclatr. nel Haltico, [). Ihia 
t oi’pedinicra giappoiiese ha alTondato due navi 
russe. 10. Ho girato tutto il giorno scuiza 
concihiuder iiiente. 

DEMONSTRATIVE PRONOUNS 

The demonstrative’ pionouns are : 
quesli (koo-eh.def)^ this one* 
qvegli {koo-eh-'lee), that one*. 
costui (costuo-er), this one (here*) 
co»tei {costrh-te), this one (here) 
colni (co^od-ce), that one* (thc'rc*) 
colei (coUh^ec), that one (thcie) 
nn idle {oondahleh), sucli a on<* 
cid (chce-o), tli.'d 

ne (we/c), of it, of him, of tiiem, c‘te. 
ci (chee)^ in it, on it, with it, etc*. 

1. Qvem and que.gli are singulcM-, and arc* only 
used in speaking of persons ; but modc'rn usage 
prefers the demonstrative adjec tive’s qurstn and 
quello used substantively. 

2. Coatvi, costei (plural costoro, for both 
genders), and cohii, colei (plui’al roloro, for both 
genders) are used only in .speaking of pc’rsons, 
e^nd in ^familiar language nearly, always imjily a 
shade of contempt. Examples : To non vii fido 
di colui, I do not trust that man (the fellow). 
Non p'estcUe danaro a emtoroy Do not lend money 
to theses men. 

3. ^ Colui chCy colei che, cMoro che^ quell i che^ 
Colni il qxwdey etc., are rendered in English by he 
'vho, she who, they who. 


4. rid is singular and means this thing.” Ne 
and ci may ber con.sidc*rc‘d as demonstrative pro- 
nouns, as in niMiy c*xpi*c*ssic>ns they take the 
pl iec* of rid. Examplc^s: Non ne {di rid) capisco 
niente, 1 understand nothing of that. fJhe ne 
pensi ? (r/?r prnsi di cid ?), What do you think 
of that ? Non ci ricsco {non riem) in cid), 1 
do not suecM‘ed in doing tiuit. 

Ncitk. The* stiidcTit acujuaintc'd with French 
should eom])arc* the use* of e?i and //. 

ExKKC-iSf: XXXVI. 

1. Mc‘tt(‘tc*li da parte ; eo nc^ .servirerao quando 
ne avrc'ino bisogno. 2. Cic') non sta bene. *4. 
Uostui e larito ]>ic*uo di se, ehe pare eke tutto 
il mondo gli a])parteriga. 4. Quesli c* uno scrit* 
lore di gmii nmrito, cpiegli un poeta gc'nialissimo. 
o. Non oso parlaro apertamente, perc;h6 temo di 
c\ssc*rc‘ uialintc^so da cpic’sti e combat tuto da quelli. 
b. V'oi non .sapc4(^ cpiello elm dile. 7. Non so 
c'orne audraimo a finire l<* cost*, per me mm ci 
vc*dc> eliiaro in cpic*sta faceendM,. 8. Eceo due 
bottiglic* abbastan/.a grandi, in questa ci met* 
teremo il vino, in cpiella Tacqua. 9. Non mi 
parlate di eoloro, essi non meritano piii di 
ess(*re .aiutati. 19. Ludoviem mirava piuttosto 
a sc-aiisarc* i colpi c^ a dis«.rruarc^ il nemieo, cho ad 
ueeiderlo, ma cpic'sto volc’va la morto di lui ad 
ogui ec.)Hto (in. ). J 1 . Uolei pari.*, solo per invidia, b 
mc'glio non ascoltarla. 12. Quelli che gridano di 
y)iu Iiarino s('m])rc^ r.".gioJic* a queslo mondo. 
I‘{. 11 prumio Sara dc.to a cpiello eJie Tavra 
merit at c>. 

IRREGULAR VERBS 

Second Conjugation 

Verbs in ere (long) — eontiruic*cl 

Dolere, to aehci 

Ind, Prcfi. -Dolgo, duoli, duole, dogliainoy 
dohic, ddlgono. 

I*asl. /)cf. — f)oLsi, do/e.sh\ dolsc, doleninio, 

d ol este . ddfsrru. 

Future. — Dorrd, dorrai, ditnd, dorrenu^, otc\ 

Tmperof. — l)uoh\ dolga, doglinmo, doleUy ddh 
qatio. 

Stihj. I*rcs. - Dolgn, c*tc. ; dogliamo, doglicUe 
ddlgano. 

t'ondif. -Dorrei, dorredi, durrehhe, el(\ 

Fast Fart. — Doluto. 

Parere, to seem 

Ind. Pres. — Paio, pari, jxirpy palatnoy jxirete, 
jtdiono. 

PaM Dej. — Parvi, intrc^di, fjarve, ^faremmoy ptir- 
edpy ‘iMrvero. 

Future. — Parrdy parrai, parrdy etc. 

Imperai. — Party patUy qxiiamoy paretCy paiano, 

Snbj. PreJt. — Paia, etc. ; jKtiamOy paiatCy pdiano. 
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. Condit, — Pdrrdy parresHt etc, 

Paat Part. — Par so. 

This verb is mostly used impersonally ! 
mi party mi parvty mi ^ jxirsoy ete. 

Solere, to be accuslonied 

Iml. Pres. — Sdglioy suoh\ .swde, sogliaiuOy solete, 
adgliono. 

Imperf. — Solevo, solcdy <'te. 

Past Dej. — Hold, .stdcsli, ete. 

Sub). Pres. — Suglia, ete ; .soglunno. soglltUey 
sdgliano. 

Suhj. Imptrf. — Svlessiy ete. 

Past Part. — Sdlito. 

This verb is very little iisetl, except in tlie. 
past partiei])le (.s^o/Z/o), which is very comnion. 
The expression c.s\s'c;- solito is used insIcNid. 

Avere, to have 

See pages 2193, 2484. 

Calere, to cjire for, to matter 

This verb has only the 3rd ])ersons. 

Ind. Pres. — Calc. 

Past Def. — Calsc. 

S’ubj. Pres. — ( Viglia. 

Capere, to liold 

This verb is obsolett' ; the V(‘rb capirc is 
used instecid. But th(^ forms raffc and rapa 
take the place of capisrc and rapi-^ra. 

Note. Besides the verbs givam above, there 
are only two otlun’ verbs in cre (long) — viz.y 
temerCy to fear, and god nr ^ to enjoy, both of 
which are r(‘gular. 

KxEKdsi: XXXVll, 

1. CJodo di vedore clui sta beri(‘. 2. Non mi 
rioordo di lei, ma mi ])ire di c^verla vednta in 
qualche posto. 3. Kbbi il pia'*ere di conbscerla 
a Koma due anni fa. 4. Jn eampagna siamo 
sdliti di fare una limga passeggiata prima di 
coiazione. 5. X'on tc'inete di ni<‘nte, pensero 
io al vostro avvt'jiire. b. Mi duol(‘ di dovervi 
parlare in cpiesto niodo.- 7. Mi diioh^ la testa; 
sarit nu^gtio ch'io rimanga in casa. S. Mi era 
parso die avessero suonato il campajicHo. P. 
Finora si 6 fatto s(mi])re come avete voluto voi, 
ora mi pare che aiielu' voi possiate faro come 
vogliamo noi. 

INDEFINITE PRONOUNS 

The indefinite pronouns are : 
altri (ahltrce), somebody <*lse, any other man, 
altrui (altrod-cc), of {)tiu‘i‘s, to others, 
nierUey nulla {need hatch, nndllnh), notliing, jmd 
the compounds of the adjective uno iis<»d 
as a substiintive : 
ognuno {onee-oouf)), every one. 
qiialcunOy (ptalcfieduno {koo-dhlkootu), koo-dhl- 
keh’dodno), soitui one. 
certuno {chehr-tudno), a certain person. 

1. Altri is singular and is iise.d of ponsons 
alone : Ldscia che altri parli di guestOy Lc‘t some- 
one else speak of this. 

2. Altrui is never used as subject, and means 
only (1) di aUri (other people’s), as we liave 
already seen when speaking of the possessive 
adjectives, and (2) ad altri (to other people). 
Example,; ^on tenere per te quello che e dovuto 
altrui, jio not keep for thyself what is duo to ' 
othOi’^V * 


3. Niente and nulla are real substantives : 
ninUe per niefite, nothing for nothing ; il wulluy 
nothing. 

4. We may consider such expressions as the fol- 
lowing to be indefinite pronouns : Dio aa chty God 
knows what. Chi sa chi. Who know^s who, etc. 

Note. When nientCy nidlay and the negative 
adjectives ncssunOy niunOy etc., come after the 
verl), the verb must be preceded by the negative 
non ; but wlum they arc placed before the verb 
the mm is not employed. Example : Non dera 
ntssuno or nessuruj era Id, No one was there. 

Exercise XXXVIII. 

1. Quel pover’ uomo ha dovuto mettere 
insieme una bella sommetta, pcrchc o^uno 
gli ha (lato qualche cosa. 2. Io parlo in 
g(‘ncrale e non vorri'i che alti;. considerasse le 
mie parole come dirette a lui. 3. L’iniquita si 
fonda s])esso sulla or(‘diilita e bonta altrui. 
4. Agite sempre eornd I aruente e non vi curate 
di quello che altri possa pensare di voi. 5. 
Bussafe aiK'ui t'. ; qualcuno dev’ esscre in casa, 
pcrchc c’ e lume nelle stanze disopra. 9. Ccr- 
tiini pare eho gbdano delle sventure altrui. 7. 
S(* non mi racc^oritate tut to per filo e per segno 
(exactly), non ne biremo nulla. 8. Dite sempre 
la v<*iMta sc v()l(‘to che altri vi stimi. 9. Coloro 
che non posseggono nulla sono sempre i piu 
geiKMosi. 10. Ni(mte e inutile, ogni cosa ha 
la sua ragion d essonv 

Possessive Pronouns. Tlu? possessive 
pronouns are possessive adjectives used sub 
stantivcly. [Sec^ pages 2770-1.] 

Esercizio di Lkttura 

Lo sv(‘gliarvsi la prima iiot tc in carcere’ 6 cosa 
ornmda ! Possibile ! possibile ! lo qui ? E 
non e ora uii sogno'^ il mio ? Icni dunqud nii 
arn*starono ? Icri mi feeero quel lungo in- 
terrogatdrio', che domani, e chi sa fin quando 
dovra continuarc ? ler sera, prima di addor- 
memtarmi, io jii.nisi tanto, peiisando ai mi(‘i 
gcriitori ! 11 riposo, il perhdto silMzio, il 

breve sonno (4ie aveva ristorato le mio forze 
iiiciitali, sembravano avere ceutuplicato in 
me la potemza del do lore. In quell’ asseiiza 
totale di distra/ioni, raffc.nno di tutti i 'miei 
cari, ed in pjirticolare'^ del padre e della madro, 
mi si jjingeva nella fantasia con una forza 
incredlbile. In quest’ istante‘\ mi dicevo, 
dbrmono anebra tranquilli, o vegliaiio.pensando 
forse con dolcezza a me, non pimto presaghi 
dvl luogo dove io sono ! Oh, fclici, se Dio li 
toglicsse’’ dal mondo prirna che giiinga loro la 
noiizia della mia sventura I Chi dara loro la 
forza di sostenerti questo colpo ? Una yoc<‘ 
intci na pareva rispbnderini ; Coliii che tutti gb 
afllitti irivbeano ad amano e sentoiio insd stessi. 
Colui eho dava la forza a una inadre di seguire ii 
figlio al Colgota e di stare sotto la sua croec. 
L’Amico clegli infelici, I’Amico dei mortali ! 

Quello fu il piimo momento che la religionc 
trionfo nel mio cuore ; ed all’ amor filialej* devo 
quosto benefizio. (Silvio P^llicoj “ Lo Mie Pn- 
gioni.”) 

Notes. 1. Prison. 2, Dream.' 3. Examina 
tion. 4. Especially. 5. At this moment, b. 
To remove. , 7. Cross. 8. JUial love. . 
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venuto nessuno durante la mi a asseiiza ? 
Sono venuti due signori, ma non hanno lascir "o 
i loro norai. 

Chi ha i biglietti ? 

!F!cco il mio e qiie1!o di mio fratello. 

Quale bagaglio volete ? 

Quello del mio soeio, poi'che e piu grande. 
Son vcnulo per diile addio, perohe parto 
stasera, e chi sa qiiando ci rivc^diiMuo. 
L’accompagnero ttlla slazione. 

Spero die il mare sia calmo, pcrelie suhio 
mo I to quando il mare e agitato. 

Vuol mangiare qnalelie oosa ? 

Si, sc c’ e tempo. 

Lc chiedo scusa, signore, non I’.ivi'vo vista. 

Va anche lei a Milano V 

Tanto meglio, faremo il viaggio insieme. 

IMPERSONAL VERBS 

The verbs that do not admit, a personal sub- 
ject are e.alled impersonal. 

1. Some relate to atmospheric phenomena, and 
jvro only used in tlie third person singular, in 
the infinitive, gerund, and past- partiei])le, as: 

alMggia {aklb^'h-dgee-ah), it dawns 
nnmMa (ahnnotiah), it becomes night 
piove (pce-m’cA), it rcJns 
lampeggia [lahinpik-dgee-ah), it lightens 
titona (ton-dnah), it thunders 
nevica (nehveecah), it snows 
gnhidimi {grahndecnah), it hails 
gda (dgdilah), it free/(*s 

2. Many impersonal expressions are formed 
with tlu^ verbs fare, i <.sere, andare, ralere^ as : 

fa raldo^ it- is hot r giusto^ it is correct 

fa freddo, it is cold ra bene, tilings go w<‘ll 
r’c nd)hia, it is foggy m male, things go bcMlv 
t meglio f it is bettei* rale la pena, it is wortli 
while 

3. Other impersouil verbs Irive as subject 
an infinitive, with or without preposition, or a 
Avhole clause beginning with rhe (that), ainl 
wutli the vm*]) in the suhja active, 'rhes«‘ an* 
verbs expressing : 

a. Necessity, convenience, chanc(*, as : 
arcade (ahredfahh), it liap]>ens 
bisogna {beesdner-ah), it is necess:iry 
conmene, {conree-ehnch), it is suitabh* 

•' importa {eew portah), it is of eonse(|uence 
preme. {prdinieh), it is urgent 
btista (biihstah), it is enougli 
torca a me, a te, etc., it is my, your turn 
h. Appearance, satisfaction, caid other senti- 
ments, as : 

pare. (jMhreJi), it seems 
. senibra (sehrnbra/i), it appears 
risuUa (reemdldah), it results 
pime. (peedh-cheh), it ])le.*ises 
rincresce {rcenarh-sheh), one is sorry 
etc. etc. 

. 4 Some of these verbs arc also used ]3ersoii- 
ally, as : Egli semhra amvialato, He looks ill ; 
Senibra cJdegli sia ammahjto, It seems that ho 

S. Other verbs have a different meaning in 
thq two constructions, as : 


Egli importa vino, He imports wine, 

Importa di studiare, It is of consequence to 
study. 

Egli comnene con me. Ho agrees with me. 

(Ummene. parlare. It is suitable to speak. 

(i. Other impersonal expressions are active or 
intransitive verbs used in the reflexive form, as: 
si vede, one sees ; si e, one is ; 
si vice, one lives; etc., etc. 

7. Tin personal verlis are conjngattjd with the , 
auxiliary es.'ierr. \ f(‘w', how'cvor, take avhe. 
'riiose relenting to atmos])heric conditions may 
be eonjugat<*d with both essere and avere : e 
piovato €and ha piavuto. 

Kxicrc ISK XXXIX. 

1. In (pu'l [)*i“se neviea rnolto raramciite, nia 
piove sianpre. *2. J*iovc a dirotto ; bisogna 
prenden* nna carrozza. .3, Bisognera partire di 
Inion'orc., se vogliamo arrivare in tempo. 4. Ha ' 
grandinato c piovuto tutta la notte. ^ 5. Non 
tiiona piu, ma lampeggia ancora. 6. JE meglio 
non us<*.iro oggi ; o' e molta nehbia. 7. Andiamo ; 
non vale la pena di star qui a p vrlaro di cosc 
inutili. S. Il tno amico semhra molto contento ; 
ibvra f.atto buoiii alfari in borsa. 0. Sembra 
ciregli si.v contimto, ma veramente non 6 cost 
Id. La Russia ha iinportato una gran quantit^l di 
gn no (|uesl’anno. 11. Importa decidersi subito, 
])erc}ie non tempo da perdere. 12. Lei Ka 
gia ])arlato abbe-stanza, ora tocca a me. 13. 
Hineresec il vedi'uc dei gibvani cosi indolenti. 
14. Si devo am;}ie godere un ])oc(> in quest a vita; 
si vivo una volt a soltanto. 

Kky to Kxkrcise XXXIII. 

1. Dress yourself (juickly, because we must go 
aw’ay (from here). 2. Did you enjoy yourself at , 
the theatre last night ? 3. Do not approach too 

ne u’ the (‘agii. 4. I begin to be tired ; let us ’ 
stop a little. .7. If you w^ish to w%ash your hands, * 
I will give you some hot w'ater. 0. ddie gentlc- 
nn*!! of the s(*cond lloor have complc-incd about 
tli«^ service. 7. VV^lkc mo at half-past seven 
lo morrow. S. At what t ime do you usually get 
up ? t). (Jet up ; it is very late. 10. Do you 

iviiKunber thcA Ic.dy who w*as with us in the 
cduntry !;ist summer? 11. T remember her 
<piite well. 12. One must never lose one’s 
courage in misfortune. 13. Sit down, madam, 
and tell iin^ everything ; you know that you can 
rely on me. 14. Listen to me, sir, and may , 
Heaven forbid tliat a day sliould conic in which , 
you will re])(‘nt of not having listened to me. 

Kky to L.VERf’isK XXXIV. 

1. This }) id lire is w'orth nothing. 2. Bo • 
sili'iit, your words arc not- worth UsUming ,to. ' 
3. T will b(^ silent at once, but it is certain that 
you will ni'ver p. rsue/le me to do what 1 do not 
like to do. 4. 1 wc-s so sorry that you did not ' 
remain with us the other evening. 5. Ho fell, , 
but he did not hurt himself. 6. Do not go so 
soon; stay a little longer. 7. I cannot give 
more ; here is all 1 have. 8. We know how 
much your* promises are worth. 0. 1 pcrsuitded ■ 
him to accept the emplo^Tnent which was offered 
to him. 10. If you do not like this roomi I ; 
will give you another. 


Continued 
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FRENCH ^ By Louis A. Barbe, B.A. 


IRREGULAR VERBS^-contiruied 

Fourth Conjugation, 1. Battkk, to he:ii, 
hcUtavU, haltii, je. hats, la hats, it hat, y> hattis. 
reflexive verb se hatlrv means “ to tight.” The 
verbs conjugated lik(‘ hattre ai'e ahattre, to knock 
down, fell ; halfre, to light : rombattrf, to com- 
bat ; debattre, to (i(‘1:)ati‘ ; sc dchatfn , to struggle ; 
raheUtre, to pull down, to lo\v<‘r (tlu' price). 

2. CoNCLUiiK, to conclude, roartinint, coarlu, 
je candus, lu rondas, U road at, jr road as. 

Ik CoNDirruK, to lead, condalsant., covdatl, 
je conduiSf in road a is, il road a it, je. rnadaisis. 

A numl)(‘r of viubs in rmii ar(‘ conjugated 
in the same way. Tlu^ most (*ommon of (hem 
are construire, to eonstruel ; raire, to cook, 
bake ; instrnire, to instruct ; rednire, to rediiei* ; 
and traduire, to translali*. 

4. CoNNAiTRK, to know, to lie acquainted 
with, coanaissanf, roaaa, je roanais, ta ronaals, 
il connaU, je. amaas. 

The “ i " of th(‘ stem retains the cireumHex 
e.cceni wherever it is followed by Other 

vcr})s conjugated in the same Avay are paraitrr, to 
appear, seem ; appamUre, to iqqiear, rYo/ip^/m/7/v', 
to appear (before a tribunal, (‘tc.), disparaitre, to 
disappear ; re para it re, to reap^iear ; rrroa- 
naUre, to recognise. 

5. CONFIRE, to ])iekle, ])reser\'(‘, ronfismd, 
confit, je cimjh'i, ta coafrs, it roafif, je roa/is. 

6. CotJOKE, to sew, roasaaf, roasa, je roads, 
tu conds, U road, je roasts. 

7. CroirE, to b(‘lieve, e rot/a at, era, je cutis, 
lu crois, il rroit, je eras. 

8. Croitre, to grow, rroi'^niaf, era, je rrois, 
tn crots, il croU, jr eras. In this vc'ib llu're is a 
cireiimflex accent not i>nly oviu* “ i " wlieii it is 
followed by “ ’ but over “ / ” and “ a" in all 
the forms that would otherwise be identical with 
those of croirc. 

9. KcJRIRE, to writ(‘, eniraat, errit, j'erris, 
tu err is, il err it, j' dr iris. 

All derivatives an* eonjiigatisl in the same 
manner. Those in most fre<|uen( use ai’<‘ dtcrire, 
to describe ; inscrire, to inscribe ; prosrrire, to 
proscribe ; soascrire, to subscribi*; and //Y///.vcr?/Y 
CO transcribe. 

‘ ♦.10. JoiNDRE, to join, joitjnanf, joint, je j(fias, 
tu jams, il joint, je joitjais. 

All verbs of which the intinitive ends in aindre, 
eitulrc, or oiadre, n.re conjugated like this. 
The following are some of them: vuatraindre, 
to constrain ; reindre, to gird ; fdndre, to feign ; 
aUeindrr, to reaeli ; triad re, to dy<' ; raf reindre, 
to infringe ; pdndre, to x)aint ; rejoindrr, to 
pvertako ; oindre, to anoint ; find the reflexive 
verb se plaindre, to complain. 

11, Lire, to read, iisant, lu, jc Us, la Us, U 
lU, je lus, 

12. Mkttrk, to put, put on, mettant, mis, jt 
metSt ta mets, il met, je mis. 

Tlio numerous derivatives of tliis verb follow 
the same conjugation. Amongst them are : 
iximeUrej^to admit ; commettre, to commit ; cow* 
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pnmdtre, to compromise ; omettre, to omit ; 
pennettre, to allow ; promeUre, to jiroiuise ; 
soumettre, to submit. 

13. Moudrk, to grind, moulajd, mmlu, je 
mouds, ta numds, il moud, je maul as. 

14. Naitre, to be born, aaissaat, ne, je nais, 
ta nais, il 71 a it, je lUKpds. 

3’his verb is conjugated with etre in its com- 
pound tenses : je sons ne, 1 was born. 

15. Nuire, to injure, nuisant, nai, je. nais, 
fa nais, il nail {je iiaisis). 

A<*,cording to the Aeademy, nuire, and laire, to 
sliin(‘. eririj ligated jik(‘ it, hfiv(‘ no past definite. 

Ifl. Pj.AiRK, to please, ptaisant, pla, je plais, 
ta pla is, il plaU (with circumflex accent), je plus. 

The derivfit ives rom plaire, to gratify ; depkiire, 
to displ(‘ase ; the relit'xive verb se plaire d, 
to d(‘light in ; the v(‘rl) taire, to conceal, hush up ; 
and the reflexive se taire, to be silent, are all 
e<mjugat(‘d like plaire. 

17. Prendre, to tfike, prenant, pris, je prends, 
ta prends, it pread, nous prenons. Us prennent, 
je pris. 

'Phis virb doubles tJie "'a " Ix'fore (lie endings 
e, es, rat. It lias iiuuktous dtsivatives wliieh 
are eonjugated like it, and amongst which are 
op prendre, to hsarn ; row prou/rc, to understand ; 
rafre prendre, to undertake; sar prendre, to sur- 
prise. 

]S. HEPAiriiE, to fe(s), to feast, is derived 
from jHfttre, to graze ; rejxussant, repa, je ref)ais, 
la re pais, il re pa if, je re pas. 

This verb is also used ridlexively : se reimitre, 
and (;hi(‘fly iigiiratively. 

19. KiIisotTDRK, to r(‘solv<‘, solve, rfsulvant, 
resola, je rmtas, ta resoas, if resold, je resolas. 

This verb also riiciins to dissolve from one 
substance into another, and tlien lias resons, 
n'soate, for its past pjirticqile. Absoudre, to 
absolve, iimXdissoadre, to dissolve, an* conjugated 
in tlie same w^ay ; but their respective past 
participles fire nhsoas, m., ahsoafe, f., and dissous, 
ill., dissoutr, f., Ahsola and dissofa fir(' adjectives 
meaning absolute and dissolute. 

20. Hire, to laugh, riant, ri, je ris, tu ris, 
il rit, je ris. 

Soarire, to smile, follows (he sfime conjuga- 
tion. 

21. SuFFiKE, to sullice, sa/jisanl, sa/fi, je 
s a fits, ta sa/fis, il saf/if, je saffis. 

22. Si iVRE, to follow, saivant, saivi, je suis, 
ta suis, il suit, je sidvis. 

23. Vaincre, to overcome, vainqunnt, vaincu, 
jr miru:s, tu vainrs, il ramr, je vamqiiis. 

Conraiticre, to convince, is conjugated in tlio 
sanu* wfiy. 

24. ViVRE, to live, vivayit, vecu, je vi?, tu vis, 
il rit, je virus. 

This verb has two derivatives, conjugated 
like it, red ire, to revive, and survivre, to survive. 

Exercise XXXIL 

1. When the ancients besieged {dssieger) a 
town they battered (beat) the walls with (d coups 
de) ram(8) (h belter). 





2. Ori« ia never beaten without being struck 
{f rapper) ; but one may [petU) be struck without 
*jeing beaten. 

3. The muleteer (mxdeiier) who served us as 
[de) gtiide, beat his mules in a frightful {ei^iwan- 
iahl^ way (la jai^on). 

4. Wc have concluded nothing, but* tluit is 
not my fault. 

5. He is an author whoso works (ouvrage, ni.) 
have been trans!a,tod into all languages {la 
langue). 

6. According to a dislinguislu^d wrihT 
(krivain)y if you ahwiys translate, you will 
never bo tromslatcd ; and yet {cepe.ndant) 
another writer, just {tout) {is distinguished, has 
stiid that if you wish {inndez) to be Irtinskited 
(that one tonslate, subj.) some (un) djiy, you 
must yourself begin by trinskiting. 

7. I have seen him only once, but T should 
know him amongst ({i) thousand. 

8. That young girl sews, sings, n^ads ; that 
is all she needs to l)e h.'ip])y. 

9. Who is it that used to sjiy that, wlu'rever 
(partout oh) the lion’s skin did not sullieo, the 
fox’s (remird) skin was to be sewn to it — that is 
to say, cunning {kt ru,^e) to l)e jointid to strength 
(k/ force) ? 

10. There are peo])lo who account the rest 
{h reste) of men as {pour) nothing, and think 
(believe) they are (to ])(‘) born only for them- 
selves. 

11. An honounibki {honnete) man who siiys 
yes and no deserves {mhiter) to be believed ; 
his character {h carartere) sw’cars for him. 

12. Any (tout) author whom one is obliged 
to read twdoe to understand {entendre) him, 
writes Iwidly. 

13. What is wTitten i.s wTitt<*n means {veut 
dire) tlijit one can ch'inge nothing in (a) wluit is 
WTitten. 

14. The Good She])he!rd {paste ur) luis sr.id : 
“ 1 know my sheep Jind my sheep know Mi*. ’ 

15. It is admitted by {dl civilised (cirdiser) 
peoples that the |Hn*son of an ambassjidoi’ is 
inviolable and sacred. 

16. You depict (paint) the (;harms {le char me) 
of countiy {cJaitnpefre) lile so well to us that 
you make us feel inclined to {d^mner Venrie dt) 
go (and) live {hohiter) in a {an) village. 

17. lire Gauls {Ganlois) u.sed to tninsrnit- 
(the) new'S (les lanwcUes) to each other by {en) 
lighting fires on fhe heights {la hauteur), 

18. The days lengthen (grow^) from the 
21st of December to the 21st of .Irine ; tJuy 
drr4W in (dkroifre) from the 21st of June to tin*. 
21st of December. 

19. Men are like the tlowT.rs whi<’h ;i}»p(*rir 
Pmd disappear w'ith {in incredible {inrrotjable) 
rapidity (la rapidite). 

20. On the 11th of November, 1572, new 
star appeared suddenly (tout d amp) in the sky, 
where it shone (briller) with (de) the most 
vivid (vif) brilliancy (klat,, m.) ; it disappeared 
iit the month of May, 1574, after having lasted 
16 iponths. 

2t We read in Genesis (la Oenm) that the 
patriarchs (le patriarche) lived a very 
long time* and that Abraham lived 176 years. 
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22. Wc write from left to right ; the Jews 
write from riglit to left (gauche) \ the Arabs 
(Arahe) write similarly (cgalement) from right 
to left. 

23. Tlie French oven^ame the Austrians 
( A ulrichitns) at Jemm;ipe.s and at M{irengo ; 
they w'crc overcome by the English at Wfiterloo. 

24. The. anei<mts used to grind corn with 
little millstones (la rneulc) worked {nines) by 
Jie.nd (d bras d'^hontmes). 

2.5. Ibijust {let ions alw;iys injure (to) their 
authors. 

26. (Meoptitra (Cleopdtre) took a large pearl 
(la perlc) wlii(Ji slui thrtwv into a cup (la tasse), 
and, wJien she luul seen it dissolved, she swal- 
low(‘d (nvaler) it. 

27. You laugb, and w’ith reason, at (of) the 
folly (les sottises) of men, {it which I slioiild do 
(ferais) woW to laugh iilso, and at wJiieh I Avould 
Ifingh if my digestion w(‘re ])etter (if 1 digested, 
digerer) and if 1 .slept lu'Kcu*. 

28. Wluit (a) p{issi()n is (gue) envy 1 It 
follows the man of merit even to (jnsqnd) the 
brink (le hard) of his grave (la lotnbe). 

In all verbs tlu* (mdings of the Imperfect 
Imlieative, of the. Past Dcdinite, of the Future, 
of the- lV('sent ( Vmditional, {ind of the Im})erfeet 
Subjunctive, are reguhir, whatever peculiarities 
ther(‘ may be in tl\(^ stem. Gonsecpicntly, only 
tli(‘ first person singuUir of those teases will be 
indicated. Exce pt, in s})cci{il cas(‘s, the Impera- 
tive will not be given, as its first and second 
p(‘rsons are identical w'itli the corresponding 
persons of the Pi(‘S(‘nt Indicative, and its third 
peasons boJTowed from the Present Subjunctive. 

First Conjugation 

I. Aller, to go, allardy alle. 

Ind Pres, — je vais^ ni vas^ il ra, 7wus allons, 
ixrns allcz, its vont. 

Imperj, -falJais, Future. — firai. 

Past J)ef. — j'fdlai. ('oral. Pres. — firais. 

Imperai, — ra„ (pCil adh\ fdlons, rdlez, qu its 
adlenl. 

Subj. Pres, — qne j'ad/e, que tii aides, quit niUe^ 
quf mats adions, qae rous alliez, gudls nillerU. 

Imperf. —que j'allasse. 

The iui])crativ(‘ m takes when folloAved by. 
//: go there. 

'Pile com])()und tenses of aller are conjugated 
wdth the auxiii.'M’v etre. 

Idiomatic Uses of Alien, (a) .dWer i.sw 
us<‘d, iu connection with another verb in (he 
Iiilinitive, to expri‘ss a proximate future, {ind 
then m<‘jins “ to he going to,” “ to be about to,” 

*' to he on the point of ” : Je cais vans le donner^ 

I am going to give it to you ; J'allais vous • 
err ire, 1 w^as going to Avrite to you. 

(b) Alter also me{ins “ to suit,” “ to fit.” It 

is frequently used insU'ad of se funter, with re- 
ference to tlie 8t{ite of lit'alih : Son ludni ne Ini 
va peui. If is coat docs not fit him ; Comment allez- 
nous? C</mment vous portcz-anis ? Hoav do you 
do ? , 

(c) Alter is used in the following expressions : 
aller se promener, to go for a Avalk ; ailer d pied; 
to walk (go on foot) ; alter en voitnre, to drive , 
aUcr d cheval,j4) ride ; aller en l^eau, to gp^or a 
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«ttil ; y alter de (impersonal), to bo at stake ; 
il y va de la life is at stake. 

(d) Tile Imperative of al/rr is used to form 
interjections: ]V/ / Alter.! Believe me ; T ean 
loll you ; -Surely. AUonf^ ! (‘orne! (Vime now ! 
Allons done ! (ielaway! Nonsense ! 

2. S*en aller, to go j’.way, sVa nUant^ .sVa 
Haul alU, 

Ind. Presr — jt‘ in'vn ?y//.s', tu t'en ra.v, il .sen 
m, iwiis 7 h)i(.s en (t/hois^ rou.s nms rn allez^ il 
a'en rtnit. 

Pad Indrj. — jv in'cti alU\ in t'en es* alh\ 
il a'tn est all(\ elh' s en esf allrr, ttoiis niais 
en sommes all vs ^ vohs rous cn efes allcs^ ils s'en 
sont alles, elles s'en soul allves. 

All the other tenses are eonjiigated in this 
way, by putting ni'en^t'en, s'en, n<)us(n, ronsen, 
iien between the subject and tin* v(‘rl). 

Imperal. (positive). — ra-fen, qail s'en aille, 
allons-nous-en , ollez vans-en^ (/n ils s en aillent. 

IjHPerat. (negativ(‘). ne t'en ra pas, (/n il ne 
s'€^^^lle ‘))as, fie 7ions en nllons /mis, ne vans oi 
allez pas, qn'ils ne s'en aillent /fas. 

The following examples will show tlu' orrler of 
the words in interrogative and negative forms : 

T'^n vas-tn ? Are you going away ? S'en 
est-il alle ? Has he goiu' away? J( ne tn'en 
iX 7 ts pas, T am not going away ; /Is ne s'en 
seraient /las alles, 'Pliey vvoukl not liave gon«‘ 
away; Ne vans en irez-rons pas / W’ill you not 
go away? Ne s'en (st-tlh /mis alh'f ! lias slu-; 
not gone aw'ay ? 

3. Envoyer, to .send, enroi/ant, (ncoyf', 
fenvoie, f enroya i. 

'Hie only irregular t(‘nses of this V(‘ib are the 
Future and the Conditional. 

Fat n re, — e n i rrra i. ( 'o n (lit ion ah — j'( n n rra is. 

Kkv' to Hxkhoisk XXX. 

1. La terre est (adiaulTee jiar \a sok-il. 

2. L’egoiste n'est aime de personne. 

3. Le.s ehill’rt's out etc* inventes [km' 1(‘s Arahes. 

4. femme fut trompee jvir le stujient. 

5. L<\s orages sont ])revus et annonees par le.s 
hirondelles. 

0. L’Amerifpie fut deeouverte par ('hristophe 
Colomh en mil (piatre <‘ent quatre-vingt -dou/e. 

7. L’imprunerie fut invent ee pu-r (Jutenherg 
dims le quinzieme sieele. 

8. Le cap d<‘ Bonne-Ks])eranee fut double pour 
la premiere fois ])ar les Portugais. 

9. Quaiid etes-vous reveuu de I^lris? 

10. Quel jour vos amis sont -ils partis pour 
I-ondres ? 

11. l)e])uis que la eomeh* est apparue uiie 
foulc de gens pas.sent la nuit a la reg ider. 

12. Quand nous sonimes arri\ es a la gave lo 

train etait deja parti. • 

13. Il semble que !<' .soKdl toiirm* autour do la 
terre, quand, au eontraire, il est certain que. 
e’est celle-ei qui tourne aiitinir du soleil. 

14. S*il gele le matin, il fait sou vent beau 
toute la journ^o. 

15. Il faut qu’une porte soit ouverte on 
ferm^e, dit un proverbe fran 9 ais. 

16. . Je vous ai tout dit. Que vou.s faut-il deplus ? 

17. C’est justemeiit ee qii’il me faut ; merci. 

^ Con 
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18. Ses amis sont des gens tr^s comme il 
faut. 

19. Il s'en e.st fallii do bien peu qii’il no fut 
tue. 

29. Pour bien parler, il faut dire ce qu'il faut, 
tout ce qu'il faut, rien que ce qu’il faut, et le 
dir* eomlne il faut. 

Kky to Lxkrcise XX XT. 

I. Notn* brigade assail lira I’ennemi dans ses 
ndraiiehements domain matin. 

*2. Quelques cou])^ de feu jiartent ; a ce bruit 
Xh^ioleon tressailk* ; la campagne de Hussie 
(‘st ouvert(*. 

3. Tout le moiid(' sait qm‘ e’est (^hristoplie 
Colomh <pii a tleeomert rAmeriqin*. 

■1. 11 n'ou vre jamais la boiiehe sjins dire quelques 
sot t i.se. 

r>. J>e bruit qui se faisiit dans rassemblee 
eoiivrait la voix de ]‘orat(‘ur. 

(). TI est certain que la ni(‘r a autrefois convert 
line grand(^ p'u tie di^ la terre liabitei*. 

7. L’eaii boiiillirail plus vile si vous allumiez 
un bon ftm. 

8. Franyoi.s premier dormit sur un alYut 
la. nuit de la bat.ailie de ^larignan. 

9. iXous nous (‘iidornums tons les soirs jam- 
daut qu’il nous lit 1(‘ journal. 

19. Lorsipu* nous etions jeunes nous dor- 
mions dou/.e lunires sa.ns nous reveiller. 

II. Isaac ayant (brnninde a son pere ou etait 
la vietiim* (pii devait etr(‘ imiuolee, Abraham 
repondit : l)i<‘u y }H)ur\oira.” 

12. Charles U* 'I emerairc* perit dcwaait Nancy, 
train ]>ar nn mereena,in‘ ua])olitain, et tuo 
en fuyant apres la bairilk', ])ar un gentilhommo 
lorrain. 

13. Kuyons ensembk^ au fond des foret.s ; 
il vaut mieux S(‘ li<‘r aiix tigri's ([u'aiix honmu's. 

14. 11 y a des gens qiii mimtent simplement 
pour luentir. 

15. La satire nn nt sur les gens de let-tres 
pendant leur vie, I't Teloge nnait apres leur mort. 

19. On lui a olTerl niie plaei* a Paris, mais 
il ne desire pas qiiittm' Londres. 

17. il est ntil(‘ aux .superbes do tomber, 
pa.rce (pie lenr chute leiir ouvre les yeux. 

18. On est ordinaiiennait moins fache quand 
on part (pie (piaiid on voit partir. 

19. Nous aurions du ])artir pour la eampagno 
bier, mais nous n»' pi'..rt irons ipu' domain. 

20. Quand tu mens, la eonsei(aiee ne t.e re- 
proehe*t-elle pas (pielqvie eliose, et ne tc repens- 
tu pas auKsit()t ? 

21. Le juge qui est fidele a .son devoir nc sent 
iii r(‘grets iii courroux. 

22. Il y a (h's gens (pii semblent eroire que 
1(* bonheur de les .siM vir est une assez haute 
recornpimsp pour c(‘ux qui les servent. 

23. Sortez quand vous voudrez, mais je v(nis 
avertis (pie je ne .sortirai qu’apres quo vous 
serez sortis. 

24. Est -ce la peine de vivre quand on souffre ? 
Oui, o.ar on espdre ton jours qu’on ne souffrira 
pas demaiii. 

25. Lc malhcur de ces gens qui savent tout, 
e’est qu’ils ne prevoient jamais rien. 
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SPANISH By Amalia de Alberti 6 H. S. Duncan 

IRREGULAR VERBS— continued Fourth Class 

Third Class Irregular verbs of tlu* fourth class end in uir 


This class embraces verbs of the third ( on- 
jugation with a radical c, which is never expandf'd 
to ie, but changes into i : 

1. Throughout the present indicat ive, except* 
ing the first and second persons ]>lural. 

2. Throughout the pn'sent subjunctive. 

3. Throughout the imperative*, cxc(‘pting 
the second person ])lural. 

4. Throughout the rest of tlio conjugation, 
whenever the verbal termination (ontains tlu^ 
diphthong ie or io. 

Servir, to serve. (Jerund, .sirmnulo. hid. 
Pn^es. — sirvo^ .s*//‘rc.s\ .vi/ye, sf rvimos, sfivis, J^irren. 

Pad Lkj. -scrvi, sercide, sinuo, in'rvivuis^ 
iiervisteiSf sirri cron. 

Imperat. — .sdrre, sirm, airvanuts, drvia. sirvan. 
Suhj. — sirvOy sirva.'^, sirvay 

eirvaisj sirmn. 

^Suhj. Imp. — .drriera, sirvif ro^, .sh etVm, .drvier- 
amos, ftirvimiis, .di cicrari, or sirvic.se, .'iinnc.scs^ et-c. 

Svhj. Fut. — .sirrkrc, .sirvi(‘n\s, .sirvierc, ,sir- 
inerewns, .sirvi cyci.s', .sirvicren. 

The hnperfcct iiud futur(^ of the indiiat ive and 
the conditional arc regular. 

Euphonic Changes. Verbs of this chins 
ending in Hr change c into i as usual, but drop 
the i of the diphthong le in the v<‘rbal ter- 
minations in ord(‘r to avoid the double i. 

Reir, to laugh. (Jerund, Fuhj.Imp . — 

Hera, rieras, riera, rieramo.s, ricrai.s, ricran. 

These verbs also follow tlu; same (uiphonic 
chang(‘s as the n‘gular verbs - e/;:. : 'Phose c» <ling 
in gir change g into j l)(‘fore a and. o. 

Regir, to rule. Ind. l*re.s.—rij’\ riges, rig(\ 
regimos, regis, rigen. 

Suhj. Pres, —ri ja, ri jas, ri ja, rl jafHos\ ri jais, rija.'f. 
'Phose in guir drop the u before a and o. 
Seguir, to follow. Ind. Pres, slgo, sigur.s. 
sigue, .segnimos, .srguis, siguen. 

Snhj. Pres, ^siga, .sigas, .sign, sigamo.s, .sigais, 
sigan. 

Verbs ending in a/rdiop the i of the dijhthougs 
ie and io in the verbal termination. 

Cehir» to gird. (Jerund, eilundo. 

This change is optional with verbs who.s(' 
ending is ch; thus the gerund of hniehir. to till, 
may be cither hinchiendo or hinHmido. 

List of verbs of the third class, changing the 
radical e into i : 

ctMr, to gird intrsfir, to invest 

"eolrgir, to deduce in verti/ , to in \ rrt 

compttir, U) r<»ini)Pto inedir, to measure 

toncebiff to coucoive prdir, to ask 

conseguir, to ot)taln perurfjuir, to parsccuti* 

eonatr^Mr, to constrain pronfi/uir, to vowenilo 

eontrmi&rtir, to <'(>ntrovcrt rernur, to re-gird 
derretir, to melt redegir, to rc-cloct 

dC8C<!nir, to ungirdlc remHr, to render, aurriuulcr 

despedir, to take leave rewir, to quarrel 

dedeMr, to discolour repedir, to rc*dpman<I 

0le^, to elect repetir, to repeat 

embeatif, to attack retenir, to rc-dye 

expedir, to despatch revedir, to dress 

freir, to fry aeguir, to follow 

gemr, to lament . servir, to serv'e 

henehir, to fill teilir, to dye 

ftetWr^tokuead fcetir, to clothe 

inipeOiTt to prevent 


and giiir. "I’lie peculiarity of tliese verbs is the 
insiTtion of a // befon* the v(‘rhal termination : 

1. 3’hroughout the present indicative, except- 
ing the jirst and se( ond persons plural. 

2. 'Phroughout the present sul^junctivc. 

3. 'Phronghout llu^ imperative, excepting 
the seioiid jn r.son plural. 

4. Throughout the rest of the conjugation, 
wliencver the verbal termination should contain 
the diphthongs ie or io a // is substituted for the i. 

Veri>s ending in giiir drop the ditere.'^is before y. 

Huir, to flee. (Jerund, huyendo. 

Ind. Pres.—hnyo. hiiyes, huye, h\nmo.s, Imis, 
huyen. 

Past. J)('l. — hui, hidstr, hnt/6, Jiuinios, haisteis, 
huyeron. 

/ m perat. — h nyt\ h nya, h uydmosT h uid, 

Sidtj. Pres. — huya, hayas, hin,a, huydmos, 
hnyais, huyan. 

Suhj. Imp. -Juiyera, huyeras, huyera, Jivyera- 
mos. huyirnis, hvyeran, or buy esc, etc. 

Snljj. Fid. — hiiyere, huyeres, huyere, hiiyeretnos, 
huyerci.s, h nyeren. 

Argiiir, to argue. CJerund, argiiyendo. 

Ind. I^re.s. — argityo, arguyes, arguye, argilinws, 
argilis. argiiycn. 

Tlu* imperfect, future, and conditional of the 
indicafiv(' are regular. 

All the following verbs arc conjugated accord- 
ing to tlui above rub*. 
afrifpuir, to utlributo flnir, t(ii.il(»\v 

conefnir, to oonpliidr imhuir, to iinbiic 

roiisiamr, Io coiislitulo incliUrs to include 
v.ms'niir, to (’oiisfriH t iuntituir, to iustituto 

cnpfnhmr. to contribute uhstruir, to obstruct 
destitair, to iiuiki* destitute prosHfuir, to prostitute 
di'fitrnir, tit dc.stroy ncluir, ti> seelude 

diiuk. t(> dilute rccmfitniir, to reconstruct 

disiifiiiiiir, to dlmiid'^li ri'diiruOir, to retort 

tli.Klrbhitir. to di.^tribiitc refluir. to ct)h 

< s'fituir, to enact n’stitnir, to n^storc 

vjcluir, t(» evcluil<! stisfifnif, tO substitute 


Vocabulary -Vocabulario 


A \\ileb 

I’na bnija 

.\n oak 

I'll ruble 

Witebrraft 

brujeriu (f.) ; 

A IcmoM-trcc 

Tin limunero 

A sorcerer 

I'll l)nijo ! 

.\n oran|J[e,- 

T’n imranjo 

\ compass 

Tiia bnijiil.a j 

tret! 


'rije mist 

i,a bill Ilia ! 

A palm-tree 

Una i>almern 

\ laule 

I'n bnito 1 

A lifT-tree 

l.’na hlguera 

To nod 

t'abe/ear ! 

An ash-tree 

I'll fresno 

Ttie corpse 

]’,l e.id.iver 1 

A strawbon y- 

Un frcsalv 

Tiic kicUsinilli Id ecrraji'i’o 1 

plant — a 


The »)oU 

K1 ceirojo 1 

straw'berry- 


'I'be brewer 

I'd ei‘rv( ecio j 

bed 


'Mie licer 

I.a eerve/a , 

A ras]»biTry- 

Un frumbucso 

'riM* tiasket 

JOi e,}iMasl() 1 

biisli 


A Kitt 

t'na d:idi\a | 

A pome;^raii- 

Un granado 

A dajjiicr 

I'na dMi;a 

atc'tree 


lUdiubt 

l).‘liMt«* fm.) ! 

Tlin reeds, 

Ljs juncos 

To date 

I'echiir 1 

ruslies 


We;ik 

Debit ! 

laurel-tree 

Un laurel 

The trc«- 

HI arV)ol 

A inulVierry- 

Un moral 

An upricot- 

I n allxiri' j 

trcji 


tree 

eoijue j 

A \v.'ilnut-trce 

Vi\ nogal 

An acaeia 

Ibi aeiieia 

An olive-tree 

Un Olivo 

All alinond- 

Dn alrneii- 

An elm 

Un olmo- 

trec 

<lro 

A poplar 

Un illanio 

A Inreh-trce 

bn abedul 


bianco 

The heather 

101 brezo 

A pine-tree 

Un pino 

Box (shrub) 

BoJ 

.\ pear-tree 

l^n petal 

A cedar 

IJn cedro 

An apple-tree 

Un mauzifno 

A cherry-tree 

Un eerezo 

A plum-tree 

Un ciruelu 

A chestnut- 

Uii casta fio 

A willow 

Un sauce 

tree 


.A weeping 

Un sauce 

An evergreen 

Una encina 

willow 

lloron 

oak 

♦ 

A lime-tree 

Un tUo 
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ExKRCisi: XVl. (1) 

Trnnslato tho following into Spanish : 

1, Honoiii's aiv gaincil in serving one’s count vy. 

2. To follow l»a«l «‘xam|>lo is <-vil ; let ns always 
follow good foxatnjilej. 

.‘h In girding on Jiis sword In* cried “ Long liv^c th« 
King!” 

4. ' Wo <lo not coroia'fe willi (hat firm; its prices 
are' ridiculously low. 

T). Do not }*uy <his (Inlli; tlie colour c<nncs out 
and Htains the hands. 

th We c'la'crfully talv(‘ le;>\e of a dl.sagiv«'ahle and 
tedious guest. 

7. It is dilliculL to t‘hoose a travelling <*ompanion« 
hut f)ne(i ehosen, one must he Ion good t«‘rm.s| 
^{fivmirftc) with him until fla' end of tin* journey. 

5. Ono must refh'ct befon^ in\'*‘sting one’s patri- 
juony, as when inv'ested one inns flio risk of being 
unable tf) withdraw it. 

!). Let ns measure the elofli hefori* eutting out tlie 
cloak, and eut it aeeording to the measure. 

10. They pursued the enemy until they eould 
proceed no further. 

11. To (|Uarrel with one’s fiiemls is tlie ja tioii of 
fools. 

12. Let ns coidrilaite good works tor the gitoil of 
onr ueiglihoMiH, bn t let lluiK-onti ibnlion be jndieions. 

I’.VEiuisi; XVl. (2) 

'rrunslate tlie following into Knglisli ; 

1. Ks tan vif'ja y fea tpie pari'ce umi bnija. 

2. I Lastimo ii (‘so nino, es un brulo ! 

.‘h Kse liombre t‘s nn eerv'eemo, ha gamnlo .sn 
fort ana vendiendo ei'rve/a. 

4. Me enseno nna daga inuy antigua, es de nn 
trabujo hermoso. 

f). El froaal de mi jardiu tieiie <!(> e\t«‘nsioii media 
legUH. 

H. Ell ol hiuM’lo lia> arboh's Irntales nniy liermosos. 

7. Los higoH, las peras, y las manzi'mas sou muy 
deliciosos. 

H. El bre/.o ereei* en los montes. 

1). Los liiiioiK’^y nuranjas <jiie ereii'ii en mieslros 
liinoneros y iiaranjos tienen faimi por lo hueno <|ue 
son. Tambitui mieslros fresales erian fr«‘sas tie i^rau 
tanmrio. 

10. La Hop del granatlo es tan b<»nita coino su 
fruld. 

11. Es la moda tie Iiaeer imiehlos de jmieo, sou 
boiiitos pero poeo tluraderos. 

12. El hoj de la Alea/.ar de Sevilla es celelaado j»or 
sii antigiictlatl y hernutsnra. 

13. Eon alniondras y av'ellana .se liaeeii en Espana 
un ihilec quo Human turron quo es muy laieno. 

14. Los t)livnre.s sou Iristes y mt'lanet>het>s, el venh* 
tie rtu folia je es ciisi ne;ir<». 

Kky Tt> li-VKiu rsE .W. (1) 

I. licuims cerratlo totlas las imertas, y tditira 
eiiuTOu Vtls las vent anas. 

2. No vale la peiia rogar qiie In perdnnen ; niej;en 
Vds si qiiieren. 

3. El olor tie osus flt>res es nn v’ertlatlero perfume. 

4. Es tlifieil ad(|nirir i'ama, y ahn mas tlilieil 
conservarhi despues tie atlqnirida, 

r>. Es bueno aleutar a la jusentnd ; yn la aliento 
aiempre. 

6. Es dificil aprohav cuundt) vin amigo inw eriliea 
con VOrdud ; hi aprohaeioii tie los tjue nos rtideuii cs 

• neoe.saria parn nuestra felicithul. 

^ 7. i Hay' tjue titonder ji nuestros negocitvs ! 

8., Tongamos ciiidado ul ntravisar la plaza; yd la 
tttruvu'so siejupre inirando A hi dereelia, y it la 
izouiOrdix. 

9. Dice ol rofrun qno no hay pCMir eiogo quo aqudl 
qne no quiore ver. El ser ciogo uccrett do nuestros 
delectos os natural. 

10. Nuestra amistud fiu^ eiuiontada liace tinos* 
ciianclo sufrimos juntos. Las tribuhicioiies son buenas 

^ara cimontar buoneis relaciones. 

11. Estecuarto noeosita quo se caliente, y hay quo 
:^<$alentar tambion cl alrnnorzo. * 


Key to Exekctsp: XV. (2) 

1, The political exile to which he was condemned 
made his fortune wht*n his })arty returned to power. 

2. To uwaUt'ii the ungcr of a pa.ssioiiato pei>5ou is 
dangerous; once awakened it is tlilHcult to appease. 

.3. It is more difticiilt to man to gov'orn Jiis passitms 
llinii to govern a nation. 

4. 1 absolutely deny liavdiig .saitl such it thing, and 
when they confront me vs ith him, ho will nut be able 
to dtuiy it. 

5. It is said that it is better to patch one’s cloak 
in time than lo let th(' pali'h bo higg(‘r than the 
cloak. 

0. Ho \v1h> suvss thorns cannot expect flowers to 
spring nj) ; it is better to sow gnotl seed than to sow 
thistles. 

7. 'The fool dreams what he will, an<l the wise man 
wliat he ran. I^reaming cannot be commanded. 


I’aoSK ICXTKWT Xlll. 

From ;; short story l>\ .hian Ochoa, entitled : ^ 

Lihertad.” 


Liberty.” 

SInuli*, sluwh' of green 
Iravi's, was what both 
sought, for in their honis 
of 

How th(‘y sang to- 
gether that spring ! 
VV'liat lendi'r things they 
.said t<* eju b ntJier on ii 
tree-lop swayed by tlie 
bree/e ! 

If lotiking up at f lie siv y 
.she hurst into eestat iesong 
he wiaild list(*ii att<‘n- 
1 ively with his t iny quiver- 
ing head on one side, ami 
wluMi tlu‘ last notes di«‘d 
away upon l)t*ak of 

his mate he would shake 
his feathers, draw him- 
srif np prettily, and in 
hi- turn intom* tlie lav of 
ardi'iit love. ’The most 
inagnilirent and long- 
v\ imled of linnets ! He 
wa.s large and beauti- 
fully sleek of phimagi*. 
He had suHered grav'e 
and jn-riknis adventures 
ill his life. One morning 
lie fell into a snare ; ho 
!^aw’ four ehildren wild 
with glee j iinnmg towards 
him : tlu'n he made a 
supreme effort and e.s- 
«‘apeil ; leaving feathers 
Ix'hind, he bought tlu* 
liberty of liis wings with 
blood, hut Ja* sueeeeiled 
in flying to the tliieket, 
to the ilark nooks of foli- 
age, to the l('afy Jiorne of 
Jiis dreams. He flow far 
that day, e.igerly drink- 
ing in the joy of liberty, 
and with a blow of his 
Ix-ak sle sjiide via 
he surjirised, lying iu am- 
hush for a tiy. 

What labour lov’e laid 
upon him and his mate ! 
Luckily she turned out 
the most iudu.stiiou.s and 
wisest bird ever seen. She 
was up to everything. 
Thread, shreds, fluff, 
horsehair — she carried 
everything home in her 
beak to make the nest, 
and while her lover 
twisted and wove these 


Sianbra, .sombra do 
liojas v'f'ides, I'la lo mm 
taisiaban ainbos en las 
boras ilt* amor. 

; Euanlo eantiiron jun- 
tos aqiiella primav'cra. 
;( ’ll. ml as teniezas se 
dijoron los dos rn la eop-i 
do nn {irbol agitado por 
la bristi ! 

Si olla miramlo al eielo 
s(' arrobaba, en su canciou 
oiala rl atento, ladeando 
un poeo la, «alM?cita 
tt'inblorosa : y eiiamlo 
moriau la>ii ultinuw 
nola.s en cl pico de sii 
eomi>ahera, sacudiase las 
plnmas, so <‘rguiu con 
geniileza para entoiiar 
taiabit'ii la trov'a «lel 
amor arcli(*nte ; Oilgucro 
de mas in.spirucion a miw 
faehenda ! Era grande y 
tenia v\ pluinaje linipio 
y heniioso. Habia 

jiasado on la vida SiH 
av'ont liras siaias y graves, 
run iminana eayo prc.so 
eii liga ; vdo correr liacia 
el cuatro cliiquillo.s locos 
de gozo ; Jiizo <*ntoiiees 
nn esfnorzo supremo y 
rscapd, dojo alii jiluinas, 
com pro con saugres la 
libeiiad do sus ala.s, 
pero logro huir a la 
e.spesura, a lo.s rincoiics 
sonibrio.s del follaje, al 
hogar de Jiojas do Bits 
snehos. 

Atjuel dia v'old muclio, 
bobio con ansia la dicha 
do scr libre, y a uua 
aruna que sorprondio ace- 
chi ido 

matohi do un picotazo. 

I A cuantos afaruvs le.s 
llevo cl amor, d el y a 8U 
coiiqxanera ! Gracias que 
cflta B8li6 la pdjara mas 
liacendosa y sabilionda 
que se habia visto, Es* 
taba en todo. ‘ Hilos, 
brignos, tamo, cerdas, 
todo se lo colgabadol pioo, 
y lo trdia d carfa para el 
nido ; y inientras su 
amante emaraflaba y 



matjerialfl, slie watthed 
him lovingly, Itwittoring 
Boftly, and suggesting 
her own plana also. 

Thus tliey raised a 
temple to tiioir love, and 
therein were hapjjily 
unitt'd, hidden in inyH- 
torious foliage, having tlie. 
blue of heaven, the rays 
of the sun, the eansses 
of the breeze, and tlio 
music of leaves for their 
wedding presen t . 

They had a family, four 
rapacious imf>s who weif^ 
transformed into mouilis 
as soon us they smelt fond; 
tiiey hu<I to bo fetl — ex- 
])editions must be made 
in ftoarch of food ; flu-y 
spent the. whole day at. 
it. The warmth of iheir 
feathers, tlie breatl out of 
their iiK»uths- Ttolliing 
sufticed the ’ glutlnn.s. 
What drudgc'i'y ! 

' One day wh<‘n feathers 
liad begun to grow on tin* 


LANQUAQea-eSPtRANTO 


tejja aquelloa inaterialcs, 
olla le conteniplaba on- 

amorada, csharlotoando on 
voz baja y dando tainbicn 
.sus planes. 

Asi elevAron a sii amor 
mi h'lnplo, y on el .so 
unieron feliec's, eseon- 
didos en la fromla inis- 
teriosa tenieiwhi eomo re- 
galo dti hod as aquel 
eielo, ruyos de sol, cari- 
cias de. la brisa, musiea 

de liojas. 

Tu\ ieron hijo.s ; euatro 
diabI<'jos trag«>nes, (pie 
tndos s(‘ vnlvian boea en 
(aianto olian eomida ; 
Inihia (pic‘ (‘('barios habia 
(pie. salir y bu.sear alimen- 
to.s. Kn (‘sln S(> ])a.saban 
el dia. Kl ealnr de sus 

])lumus, el pan de sus 

bocas -- l(»do tua poeo 
]iara aquellos golosos. 

; Quo fatigas ! 

(hiando Ins ]>equernie.- 
mK'Tizarnn a (‘cluir 

Con 


little ones, and the tree 
was enlivened by their 
twitter, their parents 
went out in search of food. 
TJiey returned at iiight- 
fall— they found no lu'st 
nor birds in th»^ 

(here were none to feed. 
Theneana' mournful love, 
tlu' wailing song, tin* 
mea.snreh'ss lament, 
which lost its(‘lf in tla* 
.solitU(h‘ of tli(' grove. 
When night drew in they 
kept the vigil of their 
.sorrow tngt'ther abo\e 
tli4‘ ruin.s of tin* n(‘.st ; 
they never closed tlii'ir 
eye.s, and they had no 
.Sting to greet tlie light of 
dawn that day. 

Juan Ochoa (IS()4- 
lH90),a young author and 
journalist wlu).s(' early 
(b'ath was a great loss to 
Spanish literatun'. lie 
is lenouiK'd for tlie deli- 
eat«' beauty (*f lii.s short 
stories. 

in urd 


pluma y Hlegraban el 
^jArbol con Su charla, sa- 
lieron un dia los [aidres en 
bijsca do aliineiito. Vol- 
V ieron al (^bscureecr. No 
liallaroii en el jirbol nido 
ni ]>ajaros, no tuvieron 
»i (juien c('bar. Kntouces 
comeuzi'j el amor triste, el 
eniitar lloraiido, la (pieja 
iumensa quo se ])erdi6 on 
la, soledad de la arboli,(da. 
(luando rend la noche, 
v(‘laroii juntos su dolor, 
.sobi'e las rtiinas del nido ; 
no pegaron los ojo.s, y rt la 
In/ del alba de aipiel diu 
no la salndaroM canlundo. 


Junii Ochoa (1804- 
I8{M)), un jov(*n autor y 
periodista euya temprana 
nniert(i fue una gran 
*])er(li(la ])ara la liter’utura 
espanola. Ks afamado 
por la delieada lienno- 
.sura de sus eueritos. 


ESPERANTO 


By Haral(3 Clegg. F.B.E.A. 


Esp.Tnnto is an artilieia! hniguagn 
perfected in 1887 by Or. Louis 
Zaincnhof, an oculist and linguist 
of Warsaw, and is so call(*(l from 
his i)en naino, “Dr. Esperanto’^ 
(the hofaiig one). Jt is intended 
to servo th(' purpose of an auxiliary 
language for international use, and 
poSSesS(^S tlio advantages of extrenai 
simplicity, logical eonstruetion, 
floxiltilily, and adaptability to 
present and future reepn einents, as 
we'l as ease of oral ei’anp elienaion. 

The language i.s now tnuglil 
at many comiii.ental muNcrsiti s, 
lye(')Os and military colleges, and is 
r<.pidly gaining fav'our at grammar 
.schools and college.s in this (’<>uiitry. 
The I.iondou (’oimty Oonneil has 
made it a subject for instruct ion 
in its schools. 

The lessons appearing in this 
course have b(en carefully gradu- 
ated, it being nfisuincd, however, 
that tho atudont knows already the 
meanings of ordinary grammatical 
terms. Tie should aim tiist at 
reading, then at writing, and linaily 
at sp'eitUing the language witli ease. 

THE ALPHABET 

fho Esperanto alpl Ixa has 28 
letters— vfs. : 

A (a) C(w) 0 (to) 

n{do) E(e) F(/o) CiM 
Q{<jo) U{7io) a(H l(i) 
j O'o) j (jo) - K (ko) L (lo) 

M (nut) N (no) O (o) P (pf>) 

R (>-o) S (so) ^ (ih) T ((o) 
U(tt) C[(t!o) V(w) Z(so) 

The cons(>]nants afo pronounced 
exaotly as, in English, with the 
foUb^mg exceptions : ? 


(t as ts in its 

('ll hnrch 
g „ gunormnp 
, g „ or dg in edge 
k , , hot ( alwttys asj > i rat cd ) 
li „ ch „ locli (or (.h*rman (7/) 

This is the sound of ih<‘ ordinary 
h gutturully ])r(.)iioune(*(l, and w'itli 
eon.siderable aspiration. It is r(*pre. 
.seiit(.*d phonetically by kh. 
j as }/ in yon, 

j „ ziu or like .? in pleasure 
s „ .S' in sit or bus 
s „ fill in sliow, sliift 
h. This letter, wliieli is a con- 
sonant and (Mptivalejil (o (In^ 
English n\ can never standalone. 
Ft is always preceded eitJier l>y 
e or n, atul ])ronouiK‘ed a,])proxi- 
niat(‘ly thus : 

au as oiv in cow ; eu iis ag-oo in 
gray-ooze, 

tJiO sounds being uttered closer 
iogidher, with one, erni.ssion of 
tile voiee, so as to produce a 
single syllabic. It must be under- 
stood that tlii.s examph* (gray- 
ooze) is not perfect - tin* true 
sound of ei( not being found in 
any English word. 

ThfJ five vow'cls are pronounced 
as follows, all being pure soiaul.s 
and of medium lengtli : 

a as ah. 

0 as th. 

1 as re in teem. 

o as oh (very round and entirely 
avoiding any approach tow’ard.s 
ow.) 

u aa 00 in boot. ^ 


Every vowel, no inattt'r whero 
)>lae(‘d in a w’ord, i-s alvvay.s ck'arly 
proMouiK'ed. 

Hesi(l(\s lli(‘ two combinations 
a))ovt' there are four olher.'<, 
c/, (>/, and uj. Ki'inember that, tlio 
j hert‘ still retains the sound of tho 
English // as hrdoie stated, so that 
tliese eombim'd letters become : 
ah If {a I If), t'hff, olig, and any, tho 
soiuid.s bi‘ing fouml in : pir, plag^ 
toy, and Each of lluvse four 

eombinalions ri'presenls, of ('ourse, 
hut one sylhihle. 

E\'»‘ry word is prononnct’d as 
u'ritU ii. Tln'ri.' are, no ailvnt Ivtlcvft. 
'I’ho tonic accent in every word wliich 
is not a inonosyllidile falls on tho 
pcnultiniiitc (hist .syllahle hut one). 
(Jive evi-ry letter it.s full sound and 
]won()un('c nacin nah-tsvc' .nh, alia 
filt h c'-ah; not nahfuofolmnfXahl.yah. 
Sliglilly roll the letter r so that no 
amhiguity will arise wiieri such 
words as karto and kato are j>ro- 
nounced. 

Imitated Pronunciation. Kead 
aloud the follow ing words, carefully 
observing the ])ronunciatioii print»,‘d 
by each : 

(The stressed svllablo.s are imli 
( a ted by aec(‘nts.) 

buM) {hoo'-fihoh),- multiij (mooV- 
tahy). Iridek (treC-thhk), Xovem- 
bro (Xoh’Vch'tn'djmh), naakita 
{nahfi’h'c'dah), irifa.nojn (em-fah' 
yu)hjn)y amuze (ah-moo' •zeh)^ ho- 
diau (fu)h‘de.e'-ow)^ klerulo {kleh- 
roo'-/o/i.),iicuzi (neJi-o(/ ‘Zef). Kuro- 
po (Elwo-roh' -pdi), monatio (moh- 
r\ah*‘klif))f *Hciqjj;ica (dHCC-ehn/- 
tsah) pezilo (pe.hzee'4oh\ senigi 
icheh-nee-gee), laci^a (lah-Ute- 
4511 
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ef^ah), foriru {/oh-rec'-rao), coUiult* 
{fseJi lahn'-teh), nrnion 
ohn), fiinnjo (khee-iKHZ-fioh), sipa- 
naro {shee-pah-vah'-roh), plona- 
jL'ulo {plfh-nah-d(f()(/-l(>h), jurintaj 
(zhoo-revv' -Uilty), \v (rr'-r//), inaja 
(mnh'-yah)^ ivvolnciif {nh-voh- 
loO’tspe^-nh)j liiij {tec'-ooy), iliaj 
{ee-If'.e'-ahy). 

* TIk' fvaft sound of sr i ?5 found 
in tlie last fhrcc li tters of “ mists ” 

THE ARTICLE 

'riierc is Init. one artieli' in 
Esporauio— fa ftho), wliieli remains 
the same for all ^<‘ndera, eases, and 
ninnhers. 'fho indriinila artielc^v, 
fi, an, are not translated. The 
use of the definite article, in Ms- 
peranto is very intieh tlie sajiie as in 
En^?lish. It is used wdien the noun 
which i‘i*ll(»\vs must he dislinj^mislied 
fr<im otliers of thf' same spc'eies. 
Ex. : J futrt> the (la) money (the 
money whiel\ has been previously 
mentioned or referred to), which 
ia dilTerent in meaning from / hare 
money. / sold the {la) horse (a liorse 
whielt must he distinguished from 
others). Nonna of abstract (juality 
take llto article la, as La fiereco 
(pride) ; so do all the arts and 
sciences, ns ; Ka r.ooloyio (zoology), 
la kantarto (singing). 'J’he .same 
rtnnark a])j)il<\s to nouns indicating 
a whole sjieeii's, ns : La homaro 
(humanity), la hestaro (the animal 
kingdom), (generally speaking, the 
sense of u jihrasi' determines tin* 
necessity for employing the* definite 
avticle, but in all «ases of doubt 
it should be omitted. 

THE NOUN 

As will be siMMi by reference to tlie 
vocabularies, Esperanto words are 
built up from roots which are given 
H definite nu'aning, and to this 
particular attention must be paid. 
801110 of tlio roots are by nature 
eSoentinllj" substantival, others ad- 
jectival or verbal, and in aihling o 
to form lln^ substantive, a to form 
the udjeetive, etc., can? must lu* 
taken to sec tliat the \\(u-d so con- 
structed beai*s a trarisla table niean- 
iiig. Tbi' force of this remark will 
appear later wlien the termitiation^i 
have been fully dealt with. 

Nouns are formed by adding o 
to the root, Avhen singular and in 
the nominative case. 

Thus : Infan-o, dom-o, patr-Of 

pord‘0. 

To form the plural, add ; to the 
o, thus making tho words infanoj, 
domojf patroj, pordoj* 


^^’Jlen, lK»wcver, the noun (singu- 
lar or j)lural) is in tlie areusative. 
ruse -i.e., wlieu it IS affected by 
sonn‘ transitive verb of ■which it is 
the tlireet object -a final N is added. 
I'X. ; T have a fine house {rlotnon); 
11c sold me two doov.s {pordojn). 

Jn the latter ])hraMc, me is the 
indirect obj(‘ct of the verb, and in 
KspiM’anto is goviTiied by a pre- 
posifion. Here it may be advisable 
to explain why Ksp«*ranto uses an 
ai’cusative case, and tlms ado]>ts 
an apparc'nt ec^mplication wbieli 
otluM* languages haAc* abandoned 
as unneressary. In English, how- 
» \'<‘r, wc' sts* it ill tlio proiuains : 

I (nominative*-), inc (object ive), 
tboy (nominative), them (ohjeetive), 
and so on, hut nouns in the nomina- 
tive and objective c*asi\s arc? alike. 
In a ]ihrnse .such as “ I’'afln‘r likes 
mol li<‘r mc^n* than you” Ave ean- 
not tc‘ll \vlietli(*r father’s liking for 
mcdh«*r excels yours, or Avhethcr 
father prcfc*rs jnotlierto .you. 'fhc'n* 
is, inorc'OA'er, another usc^ for the 
Jlspcranto aeeusativcj wliieli will bo 
dealt Avith in a subsc'cjueni, lesson. 
This one simple prim-iplc, wliilc! 
allowing frc'cdom to tho ord(*r of 
words in a plwase, permits a single 
c'onjugaf ion of tin* verb and doc's 
away AvitJi tho ijecc'.ssity for dupli- 
cating ])ronouns. Asacons<*(juonce, 
Kspc'ranto is morci supple tlian any 
natural language*, and far more* 
])rt‘cisc in tlio mc'aidngs it lias 
to coiiA't'v. tJonfusion, kucIi as 
till' above English phrasi* (‘\liibits, 
can lu'vcr arise in K.spcrauto, 
thanks to tJie adoption <»f one 
general rub*, Avliicli, after all, is 
easily grasped. 

Nouns in lOspc'ranto have* no 
posse.ssivo ease, this being n*ndereil 
bv dc (of). Some times a possessive 
noun may bo eoiiA'cnient ly trans- 
lated by an adjective. 

Kx. : tSafa felo (sJicop’s skin). 

THE VERB 

'I’he A\holo of tho moods, tonses, 
and partic'iples of Esperanto verbs 
are formed by tho additkiti of 
twelve terminal partiedes to the 
roots. d’bc*ir conjugation is ab- 
solutely rc'gidar. 

The infinitive, mood of the verb is 
formed without except ic.m by add- 
ing i to the root. Ek. : Kuri, to 
run ; fermi, to .shut. Tho .sole 
auxiliary A'crb is (to bo) Avhicli 
entirely di.splaee.s the use of equiva- 
lents for the English anxiliai’ies 
to hove and to do. 

'J’he present tense is formed by 
the addition of as to the root word. 

Continued 


and tills form is usf*d for 1st, 2nd. 
mid 3 rd persons, both singular ami 
plural. Kx. : Infants sing, are 
singing, do sing, infanoj kantas ; 
the father sells, is selling, does sell, 
la patro vendas. 

VOCABULARY 

The words in each A'-oeabiilary 
should be tlioroiiglil.v learned by 
iitli'ring them aloud before* pro- 
ceeding Avith the exercise. d’lmse 
Avbieh are indeelinable are distin- 
guished by an asterisk. 


a vet', buy 
adwir'f admiro 
mjV, eagle 
iikcfpt', accept 
hah', bake 
Jutsfun', st ick 
(eane) 
hest', 

bird', bird 
ox 

bruV, burn (r.n.) 
vapeV, juit 
vas', hunt 
(pin. sue) 
dank', tJiarik 
dent'f toolJi 
edz\ married 
person (lius- 
band) 
jenn', shut 
jencstr', w iiulow 
(ja.zet'f ga/,(‘tte 


hnv', have 
(possess) 
and 
koV, neeh 
kuz\ eousiu 
(male) 

hthor, work (r.H.) 
man', liand 
onki', unele 
paper', paper 
///>', jiijie 
(toitaeeo) 
pun', ])nnish 
saj', sli(*ep 
seg, ehair, seat 
skrih'y write 
dar', stand 
{v.v.) 

fahV, table- 
(furnituro) 
rosl', tail 
vid\ vSec {v.) 
rir\ man 


IvxKueisic I. 

'rranslate into Esperanto and 
repeat the words aloud whan 
Av l it ten : 

Unelo, sheep, the stick, tho 
Avindows, to wrib*, to thank, to 
jmnish, to sJi('ar, to see. 'J’ho cousin 
works. The liuslaind Avrites. The 
sheep stands. Uncle pun isJies. Tho 
sheep run. Tho husband buys somo« 
gazettes. Father admires the eagk\ 
The child clips the paper. The eagle 
is a bird. ^ Uncle has a chair, a 
table, and a stick. Sheep and oxen 
are animals Tho father shuts tho 
windows. The liushand has a hat 
and tho slieep have tails. The eagle 
sees till) c'hildren. Tho child thanks 
the father, Tlie man bought a 
table and some cliaira. Tho man 
noeepts the Iiat. 

a Not translated. 

b When tho predicative coin* 
plemont is identical with tho siib- 
joct of tho sentence, it is in the 
norninativo oase* 
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luay min his cro])s and involve tlie loss of 
liis livestock. Lower forms of plant life 
may eanse blight, mildew, and ollicn* plant 
diseases. The animal foes iang(‘ from mi(;ro- 
scopic organisms to highly organised animals. 
'I'lie foniKM’ llu' unseen causes of disease, 
malaria, yelloAv fev(‘r, (‘te. Th(‘ ravages of the 
phyllo.xera insect ha\e caused immense loss to 
mairly all vine-growing countries. 'I'hr mosfpiito 
renders larger districts \ininlial)itable by carrying 
the germ of malaria. 'riie African ts(“-tse tiy 
‘‘xterminates cattle over the ar('as it haunts. 
'rh(‘ locust, thescouige of South Afiiea and other 
diy lands, annihilates (‘ver^^ trace of V(‘gt‘tation 
in the lini' of advan(*(‘. 'Fhe rabbit has bect)m(‘ 
an 0 (pially siaious plague in Australia, where it 
does great damage both to (Tops and pasture. 
Many other e\ampl(‘s will douhtli'ss >ugg(‘st 
thcmsels es. 

Man’s Utilisation of Raw Materials. 

A society which bnaals animals or practis(‘s agii- 
cultui'(‘ has a constant su])[»Iy of raw' matciials. 
'riu^ shcph(‘rd peoples hav(‘ immens«‘ <piantiti('s 
of Avool and hair, out of which they mak(‘ felt 
t('nls, wool carpets, leather l)ottl(‘S, saddhay, and 
so forth. "I'he agricult\nal pi'oples havi* Inirsting 
barns and ladtai fruit trc'cs in autumn. Fruit 
must cat her bo us(‘d imiiK'diatcly or w asted, 
'riius b(*gin such industri(‘s as tin* ni.d<ing of 
win(\ It is necalli'ss to follow’ out the proc(*ss in 
detail, or to imaition the manifold ways in which 
the raw' matca'ials of th(‘ entiri' world ai<' utili^cal 
in a eo?nj»lex soci<*ty like our ow n. 

Originally, all pow(a‘ Avas hand powe?’. as it 
still is in many parts of th(‘ worhl, Laliour 
may he so eluaip that hand pow(a- is ih«* most 
('(•onoinieal, as in (Lina ; or a region may 
Ik‘ .so remote* th.at lahonr-saving de\ ices hava* 
nut pc'iudi’ated to it, as in the hand grifiding of 
cereals in many African villages, or, in (‘xceptional 
cast's, such as lacemaking, the hand may giAX 
a liner result. Animal p(jwcr proha hly dcv('lopcd 
next. .\ ('ommon cxam])lc of it is tin* use of 
animals in ploughing. Iloisc p(»wcr n'liiains 
our unit of nu'asurc, though wc now ('iiiploy 
mechanical jiower wherever possible. 

Power — Water, Steam, and £lec« 
tricity, WaU'r powi'i* was the first mechanical 
power t'm})lovcd, and the command of it was 
(►f j)rim(* importance until llu* introdnetion 
of steam power in llu* (*ightc(‘nth century. 
Steam power ciioruiously incrca.s<‘d output, 
and the iuipt'liis thus giAen to manufactui*(‘s 
led the conv(‘ni(‘nlly - situated eoalliclds of 
Kuropc and Xorth .America to sjx'cialise in 
maiiid’aclurcs to the almost complcic exclusion 
of agrlciiltuiv. St(*am power is now being 
rapidly displaced l»y electric ])owt‘r, which is 
restoring the eommand of water powc'r to its 
old imj)ortanei‘. 'I'he fact that it can l.)c ch(‘a])'y 
generated by water ]K)wer, transmitted for long 
distanees, and ]mt to the most \'aricd us(‘s, gives 
it a superiority to eATiy othej* form of power 
with A\ hieli Ave an* yet ac([uaint(*d. Its inerc'asing 
use is one of tin* great seert'ts of eivilisation, 
and its increasing a})])lieation in all parts of the 
Avorld Avill almost inevitably h'ad in the long run 
to redistribution of population. 

4oir> 


The goographioal and human faetors togethei 
pioducic great diversity of raAV and manufae- 
tured pi’oduets. Some system of exehange 
early begins, and increases in complexity a^ 
societies develo]). 

Exchange and Transport. For ex- 
change tw'o tilings are iieee.ssary— a surplus 
of some commodity and the means of putting 
it on the marktd. Without the latter the 
former is useless. Tiansport Avill therefore 
hi k'tly ennsidi'red Ix'fore commodities. 

Trans])ort is carried on (‘itlu'r by land or watei . 
'rransport by land is carried on lirst by road, and 
mucli later by rail. In lrans])ort byroad goods 
ai*e. earrk'd by human poilei’s or by beasts of 
iliaught or hurdi'ii and reet'iitly by mechanical 
]>ower. In tianspoit l)y rail a loec.imotive is 
driven by mechanical powi'r, or carriage's are ]iro- 
pelledhy «*leelrieity. By Avater, oars, sails, steam 
or other nu'chaniecl powe'is ai’e employed, and 
on inland waterways haulage — u.suaJly by hor.sf's. 

Woimn ar<‘ tlie oldest Ix'asts of hui’den in tlie 
uorkl, and still do most of tlu* carrying among 
savage tiihi'S. Slave laliour is notoriously 
associated Avith tin* ivory tradi*, carrier and 
burden luang sold togethi'v at the ( ud of tin* 
joui-ney. Slave kihoiii* is being eliminated by 
ih ‘ progress of civ ilisation, hut human eairiage 
is by no means at an (Mid. t )n a limited scale, 
it surviA’cs among ourselves. It ma.y he the* 
only form of tiansjiort possibh* under eertain 
conditions, as. for examph*, in those' parts of 
Africa ravage'd by the ts('-ts(‘ lly, whos(i bite* is 
fatal to animals. In thi‘. ti'opieal forests to make* 
and k«‘(‘]) roads o[hmi is almost im|'ossil)le, and 
human eariiagei must freipuMitlj he resorted, to. 

Human Carriers. Ifuman transpoit is 
shov and dear. A slave must lx* liought as well 
as fed, and as lu* may die* on tlu* march, a. s])(‘('u- 
lative risk is incurred. .\ fre(^ portei ixapiires 
wages in addition to food, AvhiiL an animal does 
not. Ta'mitation is also .s(‘t by human stienglh. 
\ man can carry only a. given l(Aad. ff part of 
this consists of his o\\ u foo(l, the ex])(‘n.se Ix'eonies 
still mon* ])rohihitive. Always dear, human 
transport is only praetieahle in tei tik' irgions, and 
then only on a Aiuy limited scale. Ibuiee, such 
a region as onr ('olony of Xigeria (.I.eA'(‘Iops very 
slow ly. 'riuMV is abundance* of valuablt*. ])r()duc(‘ 
in tlu* interior, but it cannot be got doAvn to th<^ 
coast. The time Avoiild lie pixdiibitiAe, and the* 
cost at the prc'scnf, rate would Avork out at about 
tiO ]KT ton p('r 100 miles. 

Transport by hu7uan carriers thi‘r(‘fore greatlA 
hampers tin* ra})id groAvth of trade, and can 
only h(‘ applh'd to goods which arc* not perishable, 
and where hulk is .small in proportion to the* 
vahu*. Such a trade is that in brie^k tea. 
a.(To.ss tlu^ higl) mountains sc'jiai'ating (’hina. 
from Tilx't. In no eouiilry, however, is 
human labour so cheap a.s in the rice lands 
of diiiia and India, and nowhere is human 
carriage so eomnum. An ('conomy i.s e(T(‘etod 
Avhen man is made' into a draught animal, for 
he can pull hu'gt'r loads than he can lift. In 
diiiia AA heel barrows are largt'ly used. Sails 
.soin*.‘t imi'S alta(*hed to them, but rather to 
in(M-(*ase the load than to k'ssen the labour. 
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Animal Carriers. Animal transport is 
also a very anoient mode of transport, though still 
in daily use among ourselves. It is both quicker 
and cheaper than the preceding, es|x;cially if 
draught arc substituted foi* pack animals. 'Phe 
reindeer in the tundra of the Old World, the horse 
in temperate Europe, the mule in soutlu'rn Europe, 
I he ox in South Africa, the camel in the hotter, 
dri(^r regions, are among the draught and pack 
animals of the world. "Phe yak crosses the high 
passes of Tilx*!, and the llama those of the Andes. 
'Phere are, howc'ver, the same limitations as in 
the case of human labour. Expense is ent)r- 
mously increased if part of the animars load 
consists of its own food. Hence the value of the 
cMinel wheie it can 1)0 used. 'Phis animal has 
lat -storing ei^lls in its hum})S and water-storing 
<ells in the coats of its stomach. Cases are 
lecorded of camels remaining without water for 
two months. 'Phe average load is from 0 cwt. 
lo S cwt. 'J’he cost of camel transport in Man- 
churia has recently btum given at from I Ad. to 2d. 
per ton per mile, while transport by mule or 
pony cart comes out ratlnu’ chea])er. 

Before the introduction of railways, nearly all 
llu' transport of the world was done by animals, 
(b’eat trade rout(‘s cross(*d the Old Woild, many 
of which are now followed hy railways. At. 
the pn‘S('rit time animal transport is chielly 
us('d to get goods to the nean'st railway or 
\s a ter way. It may cost the Armu’icafi farmer 
■IS much to haul his grain to lh(‘ railway as will 
he paid for the rest of its transport to Europ**. 
llcnce, farming docs not pay l)<‘yond a ciu’laiii 
distance from a railway. 

Transport by Rail. Tran.s])ort by r.i,il 
is quick, reliable, and ])art icularly suitable for 
perisliabh^ eominodit ies. 'Phough dearc'r as a 
ruh* than water carriage, it. is far i'lieajier 
than either of the prt'ceding. 

Three piinci])al elements (‘iilcr into the ([lust ion 
ol cost — (1) 'Plio initial cost of coiislruetiiig th(‘ 
track ; (2) the cost of tlu^ locomotive and other 
rolling stock ; and (.*{) the working expenses. 
'I’he examination of the.se in detail (loes not fall 
under the scope of geogra])hv. It may he 
})()inted out, however, that th(‘ (pH'sfidii of 
gradient and distance are of prinu^ import .aiici* 
in determining woiking expenses. It re(|uir<‘s 
mon^ power to lift a wt'ight up an incline than 
to draw it on the level. Hence, otlnu’ things 
being equal, the route with the (*asiest gradient 
A\ill Ik; chosen. An example; of tliis is seen in 
t!i<; case of the recent ly-linished Sim])lon 
Punned. 

Ft was decided te) pierce a long tunnel .at .a 
elevation rather tJian a much shorter 
tunnel .at a higher elevatiem. The extra, cost 
jnvolve;d in hauling eveuy ton to the higher 
level would in the end have mem^ than conntc'r- 
ha lanced the initial eeemomy in the cost of the 
itinnel. Where a steep gradient is unavoidahh', 
the rate charged is often prohibitively high. 
The cost of ascending Vesuvius by rail is £1 
lor a journey of a fe^v miles. Here, no doubt, 
the element of monopoly comes in, hut thi; 
working expenses on such a lino arc necessarily 
exceptionally high. 


The shortening of the distance to lx* traversed 
5s almost a.s important as the easing of gradient. 
A longer route means an increased consumption 
of fuel on every journey, as 'well as loss 
of time. Ht'nci;, to reduce distance is to 
reduce cost. Economy of time is I’apidly 
Ix'coming the only real <*cenomy, and fr<uu this 
point of vicAv such costly engineering works as 
tunnels through the Alps and the Andes pay 
in t.lu; end. 'Punnels are evcui carried below 
estuaries and narrow arms of the sea to avoid 
the tinu; and expcrvse of unloading a!id ndoading. 

Another element, in reducing cost is tin; dis- 
tance hauled, long hauls costing relatively less 
th.iii slH)rt. ones. 'Phe ('osi of loa<]ing and un- 
loading is tin; same in both taisrs, so tlial this is 
anollnu* exam])l(‘ of (‘conomy o\ (‘lyw hen' eflVelerl 
under modern eorulitions hy e(!ononiy of time. 

Transport by Land and Water. Phe 
total mih'age of the world's railways is ov('r 
r)()0,ni)n miles, hy far llu* greatc'r ])a!t Ix'ing 
in Enro])(‘ ;i,nd North Anu'riea. A through liiu*, 
though not on a uniform gauge, crosses Euroju' 
and Asia from the Atlantic to the l^uitic. 
Se\('ral lines cross Xorth America, and in South 
America, a, transcout im'ut.al linr' is in proc»'Ss of 
cr)m])h'l ion. .V ('a])c to Cairo railway is ])rojcel(‘d. 

Transport, like manufacttir(', is ])assing into 
the eleciru' .stage. Both trams and railways 
are no\v tiriven hy electricity. 

'l’ranH])ort is (!arri«‘d on hy ri\ (t, (*anal, lain*, and 
soa. 'I’hc boat or ship rephu't's the animal or tht* 
locornot i\ c. It is the eln'.ijK'st form of carriage — 
( 1) Be< ause, exc'ept in the. easi' of canals, no roads 
have to he mad(‘ and kept in nq>air ; (2) heeause 
a. smaller pow('r 'will move a given tonnage; 
through the* wate'r than would .suttiec' on the* 
most ])erteetlj -grj\d('d l aihvay ; and (.'!) heea.use 
it is h'.ss (‘a,sy to create' a mono])oly, anel e'om- 
])etitjon te'iiels to reehice rate's. Very he*avy ami 
Ijulky goexls can e)fl('n he' eairied more' cheaply 
by water than hy land when both methods are 
ji vailiihle. In tin* e'ase' e)f e)ce'a,n e'e)mmerce, thf're* 
is, e)f e'e)ur-e', ne) alternative' to wafe'r e-.irriage', 
theiugh there' may he a choice' he'lwe'e'n the use e>f 
wind pe>\\('r anel ste'atu or cle'ctric ])owe'r. 

Tho Commercial Value of Rivers. 
Bivers are' natural re)a(ls he'lwe'e'n the* sea and 
the iiite'rie)!- of a e ountry. 'Pheir u]q)e'r course's 
are' e)fle'n tt>e) swift am.l ste'e*]) for n;i.\ igat ion, 
but in the lowlands they are. generally navigable. 
'Pheir ceemmcreial inqtortance' increa.se‘s as a 
country ele've'lejps. It 'eve)uld be im]>e)ssil)le' te) 
overe'Stimate* the' value of the' Rhine' te) (ierfmin\, 
the Danube te> iVustria, the' St. laiw re-nee te) 
(Janada., e)V the Yatiglse' to China. 

Various cause's le'sse'ii the vahie' e)f a, rive'i* as a 
nu'ans e>f transport. Its cnrre'iit ?nay he' tex) 
.sAvift, as in the Hwang-ho. Ft may he' liable' to 
fleKjds, a.s the F^oiro. It may be toe) shalle)w, as 
the Elbe, which is not. navigable in its uppe'r 
cour.so in dry summers. Its he'd may he' hre)ke‘n 
hy falls or rapids, a,s at the Iron date's of the* 
Danube, now made navigable hy hla.sting away 
se)mo obstructions, anel making a canal to avoid 
otlu'rs. All tho African rivers sutler in this 
re'spect. Africa is a high plate^au, falling hy 
8tce*p terrace's to the; se'.i. Over thc.se tlie rivers 
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fall to the eoastal plains, {orininf» falls. 'Pht^y are 
navigable above and below those, bnl they arc 
not natural routes from the sea to the interior. 

Another drawbac^k is tlu' tendency of rivers 
to form bars at tlun'r jnouths. 1’his is well seen 
in the ease of tin* Rlione. It lias a large <lelta, 
and bars are formed at (lie month of all its 
distributaries. Aigm's ^Nfortes, onee a tlonrisbing 
port, is now' inland, and the port of the Rhone 
valhy, .Mars(‘illi‘s, is east of tlnr dcOla. 

'riiirdly, a river is of little ns* for transpoit 
if the a])|)roaeh(‘s to it are not good. 'Phis is 
illustrateii hy th(‘ Daniihe. The Ruinaiiian 
hank is low and marshy, while the Bulgarian 
hank is high and above Hood Irvi* I. II (mee, 
Paunania makes mm-li less nsi* of the Danube 
for transpoit than does Bulgaria. 

Again, it is a disadvantage* if a liven* he iee^- 
iMniiiel in w'inten*, as transport must cease. 
When the St. Lawre'in’e^ is fre>/.<*n much traele is 
eliverti'd from (Ainaelian to Ameniean pents. 
Most e>f tin* rivens of Ra.ste'rn Knreipe*, inclneling 
the* Dannlie*, are* i(!(‘l)()uiiel in winle'i*. Siberia, 
is banelieapped in the* same way, anel the Amur, 
the eUlie-r great river eif \sia.tie* Russia., is elo.s(*d 
te> navigation from \V)ve*ml>e‘r to A])ril. 

Transporting Timber. A ve-ry primitive 
mode^ of river trnnspeirt may still be* se'em e)n 
the Rhine*, anel em most of the* rive'is of Rureipe 
wbieh flow from forested regions. 'Pin* timber 
is made ii]) into givat rafts, wbieli an' towed 
or Moated deiwn stream. This mode* e>f trans- 
poi’ting timlier is practise*d all o\(‘i’ the* world - 
in (.'anaela., where the Ottawa is the* busiest, 
timber river; in Brazil, where maheigany is 
floate'd down sirenim; em the riveis of Burma, 
w’liieli eavi'V l(*a.k ; on the Amiii*, where* limber 
i.s Mevitoel down from Ibei foie‘sts of Manchuria ; 
and on the Vangtse, from the dense forests 
between China anel Burma. On the last named 
river logs are* Moated down in .lauuary, anel take 
about six months to lra,v<*l MOO miles. 

Pew ge^ods, h()W'(*ver, w enilel si anel such rough 
handling, and the* usuji,l metlioel (»f transjHut is 
by boat-s, wMiieh assume* iniiumi'rable feirms in 
dilTerent parts of the world. In the ebieT 
e'ommereial countries liver transport is earriexl 
em liy ste‘anu*rs of suitable* elraugbt. The 
e*sluari(*s e)f many rive*rs admit eH'(*aU'ge>ing 
sle*ame*rs far into the*, interior. The Seim* is 
navigable feu* ex’e'an liue*rs to Reuie'n, aiul to 
coasting ste'amers (*v(*n to Paris, tin* Rhine to 
(Viln, and to e^oasting sle*ainers to Maiinbe’im. 
Compare this w ith the IRieuie, whie’b is inae*e*essil)le 
to (.K*('an-going ve*ss(*ls. 

Lakes. Lake*.s are* eif all size's, the largest 
assuming the elimonsioiis eif iiilaiiel seas. Wbe‘n 
e)f any size* they are generally utiliseel fe>r trans- 
port, which may be ebicMy ])nss(*nge‘r tratbe, a.s 
on Boeb Lomemd, ew may iuelueh* fre*igbt. 
Whc'tlier freight can be* protital^ly e arried dcfamds 
on various eemsiderations, erne* eef wJiie-li is 
tran hipmeiit. WJiere lakes do iie»t eominuni- 
eate witli tlie se'a the traMic is neee's.'iji ril y le)e*al. 
In a country where loads are* fe*w the* naviga- 
tion on lake\s may be; of great importance. 

( 'onsequontly we find steamers plying on Lakes 
Nyasa and Tanganyika in tlie* lieait of Africa. 

j.Ms 


Where lake's arc c^onneeti^d with the sea by a 
navigable river, the advantage feir transport 
is obviously greater. No b(*tler example 
can be found tluiii the (beat Lakes of the* 
St. Lawrenee. 

The Commercial Use of Canals. 

(finals are artilicial watorw'ays. They ineluMe 
inland eanals for rive'i* traflie and ship canals 
for ocean traflie. 

Inland eanals are* made to inqirove existing 
live'is, to eomu*et navigable livi'Ts with eaeli 
othe*r, or to avoid ohstriietions. M"lu* rivers of 
Kngland and the Continent have been exten- 
sively canalised, and connected with each 
e)the*r hy ea-nals. Sometimes the* canalisation 
and de{‘pening of a l iver bed calls a new' port into 
(*xisl(*nee‘. The* de’ejiening of the ( Myde and the* 
rise of (llasgow is a- case* in point. At the end 
e)f the (*ightceiith century tlu*re wtvc only 
1 5 inelu's of wate*r at Clasgow at high tide. Te) 
day it is a poi't for the* large‘st liners afloat. 
Similarly Montre'al has bee*!! arlitieially made* 
into an ocean poi t. 

Canals are* lre(jii(‘nlly made* to avoid ohstruc- 
liems to navigation. 'Pin* na-vigation of the 
St. Lawre'iu’e above* .Meuitrea.1 is obstructed by 
the* Lae'him* Rapiels, Ihre'c mih‘s long, now 
a.v()ide‘d by the* La.ehine* (.’anal, from Montrciil 
to Lachine*. "Phis is nine* mile's lemg, and rise's 
-C) ft. hy nu'aus of live locks. There are allo- 
ge'ther 4*2 miles of canals l)(*twe‘(*n Montreal and 
La/ke Ontaiio. ()th(*r e*anals avoid the eel)- 
struct iem l)e*lwe*e*n lake and lake. 'Phe^ We'lhiud 
(\*ina.l, hetweeai Lake's Phie* and Ontaiie), a-vriiels 
the Niagara Falls. 

Canals versus Railways. At the pre- 
sent time* tlie* eana.l epU'slion is ('.\e*iting much 
inte*resl. In this eouiitry the eanals have 
sulYere'd from railway competition. Very primi- 
tive me*thods of canal Iranspeirl are use*d, 
ehicMy barges towe'd by heirse* peiwei*, and so 
small that geiods cannot be* handle'd in bulk, a 
factor in reducing e‘xpe*nse‘s. Tlie* late is v(*r\ 
slow, and can lx* jirofitably aj)plie*d as a rule onl\ 
lo bulky goof Is not of a pe'iishable kind, such as 
coal, or building stone*. In vif'W' of the ofte'U 
|•epe‘ate‘d axiom that time* saved i.s luoiu'y save*(l. 
canal 1 ransport must be a.e*e(*U‘rate‘d if it is to ])ay. 
A possible* change of iiU'thod is illustrated by 
a short canal just opi*n(*d in Piussia. 

The Teltov (^anal, w’hie*h is about 24 mile*s long, 
pa.s.ses through the fon*sts and lakes te) the south 
ami south-west of Bi*rlin, and eonne'cts the* 
ujiper Spree witli the Havel near l\)tsdam. 
It shortens tlie distances for barge's passing 
from ('ast, to w'(*st by the') canals connecting 
the Plll)(* and Oder, and relic’vcs the congestion 
eif the* rive*r trallic through Berlin. The special 
feature of this canal, which is all but uniepu* 
ji Pbiropc, is the* mode of traction. Electric 
locomotives, supplied with powe'i* from over 
head wires, run along the banks, and tow the* 
lioats in either direction. Each can tow' LriMM 
tons at the rate of three miles an hour. fSee 4 . 
page 2275,1 "Phe rates at present charged for 
towdng are high, one' ])enny per ton per kilo- 
metre (Jtb mile). The result of this now (‘X- 
])enment in canal transport remains lo be seen. 
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( ’{iiials have declined owing to the competition 
of railways. For this geographical causes arc 
(o some extent responsible. A region suited 
for the construction of a canal is also well 
adapted for the const rmd ion of a line of easy 
gradient, which is incxp(‘nsive both in eon- 
struotion and working. Before the develo]>- 
inent of railways many hundnds of miles of 
canals were made along the valleys of easttam 
Fennsylvania to carry coal down to the markets. 
None of them are now im])ortant, for the whole 
route being on the dovMi grad(‘, thi‘ railways can 
carry it very cheaply, as well as more tpiickly, 
and in greater bulk. 

Ship canals nre made either to shorten rout(‘S, 
.MS in the Suez t'anal, or to bring inland towns 
into direct communication with the sea. 'Phe 
Mafichester Sliij) Canal was constructed at a 
cost of £15,000,000 to make Manehest(‘r a port 
Mud to avoid transhipment at Liv(M‘pool. 

Transport by Sea. Trans] )ort by sea is 
of unknown anti({uity. At th(‘ dawn of history 
ue lind th(‘ riucnicians on the Syria.ii coast 
possessed of a great navy, and trading with 
all parts of the known world. Their ships were 
j)ropelled by rowers, and sails were used only 
as an auxiliary mt'ans of pow(‘r. T'p to the 
l)eginning of llu* ninetetuitli eenlury tlu^ world's 
oecaii eoiumeree was carried on (‘iitirely by sail- 
ing vessels. The first steaiiKM* crossed t he Atlantic 
in IHIO, and ever since there has been a st<'ady 
increase in the ratio of steam to sailing vessels. 

Sfearii transport is initially costly. In 
addition to the cost of th(', vessel, which is much 
more than a sailing vessel, there is the fact that 
maehimM’v wears out rajiidly or l)eeoines out of 
date, so that the life of a stc'.amer is shorter 
than that of a sailing v(‘SS(‘l. Further, th(‘re is 
the penuanmit eluirg(‘ for fuel, 'riie fastest 
liners eonsuim* nearly 400 tons of coal a day. 
Tliis ex])ens(‘ has not to he met by sailing 
vtssels. "I’o count erhalanee the lu'avicr work- 
i»»g expenses it must he reiuemhere<I that a 
steamer can carry far inoni ])cr aiiiiiiiu, which 
malo's for ccotinmy. As in the case of locomo- 
tives, imjn’ovcmcnts in the construction of 
engines have n'sultcd in a great economy of 
fuel, thus Inwciing rates. In soiin^ cases these 
ai’c only half what they were 25 years ago. 

Where Steamers Beat Sailing Vessels. 
In addition to their greater earrying power, 
st('ainsliips possess another great advantage 
ov(‘r sailing vt^ssels. The latter are dc])end«mt 
on winds, and must often shape a longer course 
to get a favourable wind. The steamer is 
practically indep(‘nd(‘nt of wind, and can 
'■hoose tlu* shortest route. Nowliere is this 
hctt(^r illustrated than in the ease of sln})s 
on their way from the Indian Ocean to the 
Atlantic. The rates for towing in tlu^ Suez 
(’anal are so high that most sailing vessels take 
the route round the Cape, though it is 3,0(K) 
miles longer. A steamer, of course, does not 
O‘quiro towage. The acceleration in delivery 
niake^ steam earriage the most ei’onomieal for 
dl perishable commodities. 

The introduction of st^jam transport/ has 
caused a certain oscillation in the situation of 


ports. Originally, when all vessels were sailing 
craft of limited size, the ports tended to he at 
the head of tidal navigation. As steam eaiiic 
into use and vessels increased in siz(? they wvro 
no longer always able to reach the inland port, 
and ports nearer th(‘ mouth of the riv(u* rose in 
importance. The advantage of pem^t rating as 
far as ])()ssihle into .h interior was, howTver, 
ot such great t ommereial import aneo that the. 
more impm'tnnt rivc^rs of Furope were deepened 
and dredged U) mak(‘ them aeeessihle to ocean- 
going steamers for the longest possible distauc<*. 
Thus comnuTce tlowed hack again to tlu^ ])()rt 
nearest to the inter ior, wliieh ros(‘ at the expense 
of its former lival at tlu* mouth of tlu^ river. 

The Beginning of Towns. 4 he earliesf 
sett leriK'iits of man w’(“re determined by eas(* of 
access to ( crtain eommodities, wilhont which life 
is impossible. Tlu* two most fuiulamental are 
w'at(‘r and food. X(*xt to tlu*se comes the pre- 
.scnce of sonu* material for making WM'apons. 
Fn our own i-ountiy ])riiuitivt‘ man inafh^ his 
W(*a])ons of Hint, and tiMU'cs of (‘arly sctll(‘nK‘nt 
arc fouiui all over tlu* chalk c’oiintics of llritain. 
.\ s('(*on(l inipoi-taut coTisific'ration was e.‘is(* 

of defence. 4'liis led to tlu* forming of set I l(‘m(*nls 
on hills ( iMlinluirgh). or on islands in a rivi'i* 
(l*aris), or on lirm ground surround(*d by marshes 
(Fly). St) long as (‘ucli scttlenu'nt was small 
and relatively st'lf-suHicit'iit, these tw'o con- 
siih'rations wert* probably all important. Some 
simph? form of (‘Xehange early <i(^v(‘lo])('d, and 
along with it there was an irresisl ihk* leiuh'miy 
for settlements to grow u]) at certain ))oints of 
vant.age. Broadly s])(*aking, tlu*,se w(‘re eon- 
ct‘rn(‘d with the ef)ntrol of routt's. A good 
example is the growth of a village at a f)()int wdu*r<? 
a ri\er (*ould he fordt‘(i (Oxford), or bridged 
((’amhridge). Tlu* nucleus of what has htM’omo 
the gri‘at(*st eily in tlu* world was tlu^ ford of 
the 'rhatiu‘S at \V(*stmins(er, and the bridges 
a(*ross tlu* ri\er a mih* or so helow' it. 4\notlu*r 
obviously go«)d site is the eonlliu'nee of tw’O 
riv<*rs. Duisberg, ('ohh*nz, and .Mainz are a.ll 
conllueiice towris on tlu* Bhine. At Nizhni 
Novgorod, at the junelion of the Volga and the 
Oka, an annual fair is li(‘ld, at which the husiiu*ss 
of two continents is transacled. \\4u‘rc a river 
changes its direct ion an im])ortant. tnw ii fre((uently 
grows 11 ]), owing to tlu* eouvergeiiec and diver- 
gence of rout(*s in dift(*rent dir(*etions. Such a 
town is Bas(‘l, where* the Hhiiu* turns north across 
the* rp])(*r Bhiiu* Blain. 

Tlu* command of land roul(*s is equally im- 
portant. Foiulon had not Tn(*n*ly its ford and 
bridge, but it was at the f'ud of the only pra,e- 
tieahk* routes across the otherwise in)])assahle 
marslu'S. Towns naturally arisci at the mouths 
of valleys (Hei(l(*H)erg), espec'ially w'lu*nthes<* lead 
to im])orlant ])asse.s (Turin, AT i Ian, Vr‘rona). 
Towns also grow ii]) at tlu* mouth of ga])s or 
depressions across mountain ranges (Salisbury, 
Winchester). Basel is at tlu^ end of the imjmr- 
tant route by the Burgundian (iate, so that 
two distinct eniis(*s have promoted its growth. 

The Beginning of Ports. Anothci series 
of towms is associated w ith the change from one 
form of transport to anotlier. The most obvious 
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illustration is the ordinary s(‘aj)()rt, whfTc land 
and wator roiit(*s meet. A liirg«* and important 
town almost inevitably grows up at the head 
of navigation for large vessels, wlieiv freight must 
1)0 transhipped from or to smaller steamers, 
or to th(‘ rail. This (‘\plains the rapid growth 
of Mannheim. There will also, for a. similar 
reason, he a. considerable port at the head of tidal 
navigation, tlie limit tor any smalhw vessels. If 
the river be interrupted by ra]»ids, transhipment 
may be neeessaiv, and eons(MjUent ly a town 
will glow 11 ]) (St. Paul in Minnesota, Detroit, 
Montnail). Kven under more ]»riiiiitive condi- 
tions the same law bolds good, 'ra-ehien-lu, the 
centre of the tea trade between ( 'bina. and 'I'ibet, 
owes mu(*h of its import anci^ to tin* fact that 
lien* the tea is translened to yaks, tJie beasts 
of hnrdtai on the high ])assos of Central Asia. 

The Position of Manufacturing 
Towns, ^riu' ])osition of mamifai*turing 
towns is due to a ditfereiit set of conditions. 
.\nei(‘ntly they leruhal to grow up where 
raw matiaia! and control of water power were 
both available, as in the woollen towns of 
the 'I’w’ced valley, Yorkshire, the Cotswold, 
the Ardennes and Saxony. The existcaiee of 
some otlu'r favourable eiicumstaiiees might he 
the determining cause. 'rims many of the 
Klemisli rivers have s])eeial bleaching properties, 
and towns (‘iigaged in the linen nianiifaetiire 
giawv 11 ]) along the Cys and otfier riviMs. 'I'lie 
most striking I'ase is (he rise of ni aim fact tiring 
towns OTi tlu‘ eoahields of Britain, Kuro])e, and 
the United States after tlie <liseo\eiy of steam 
power. Tlie cotton towns of Lamashire poss(\ss 
three advantages of ])osition. Two of them are 
obvious- proximity to <a>al and to the cotton- 
shi])ping ])orts of the Cnited States. 'Ilie third 
is elimatie. The Jmniid atmosphere enables 
a tine thread to he s])un, and gives a better result 
than th(‘ artificial dani])ening of the air in 
ilrier districts. 

Where S(*veral of tliese advantages are present 
the jirosperity of a town is more likely to he 
[)(‘rmatien( than where there is only a single one. 
S))aee forbids an analysis of tin* advantages of 
]>osition ])oss<*ssed by the ehi(*f cities of the world, 
hut in almost eveiy east' it would ‘^how that 
these arc' vtay numerous. 

The Advantages of Seaports. Ihdess 
(he liinderlaiid b(^ ])oor, (lie halaiiei'of advantage 
lies with S(‘a])orts. .\ large ])o])ulation (inds em- 
ployment ill handling tlie ineichandise brought in 
and out. livery grade of labour is represented, 
from the nu'rely manual tasks of loading and 
unloading, through the variou.s agencies of dis- 
tribution to tlie high('.st forms of administra- 
live ability, w hii’li sha])e ihe destiny of whole 
communities by regulating tlie amount of capital 
engaged and the mode of its em])loyment. As 
raw material and coal can ht“ cheaply obtained 
by sea, mamifaetiires tend to di'velop, causing 
a further increase of wealth and ])o})iilation. 
This again reacts on the agencies engaged in 
eollecling raw matiu’ial and distrilaiting tlie 
tinished ])r<;duet Tims the sea))ort city tends 
to aeipiire an ever increasing momentum. Xew 


line.s of lailway are built to it, new lines of 
steamers make it a iiort of call, steadily increasing 
(he prospei’ity which originally attracted them. 

One more aspect of the interesting question 
of position may be noted. The greatest towms 
may have their vicissitudes, and unforeseen 
causes may for a tiim* neutralist' their indis- 
putable advantages of position. .\ famous ease 
is that of (ienoa and Venice, which, in the early 
Middki .Vges, wi'iv on the great highway between 
N.sia and Northern Enro])e. 'I’he Turkish eon- 
({iiests in the tifteenth century interrupted this 
trade, and struck a deadly blow at t.heir pros- 
])erity. Th»‘ discovtay of the (Aipe route trans- 
i'errt'd tlu' advantage of jiositioii to the Atlantic 
ports, and Lisbon, Anlwer]), Hotti'iilam, and the 
Britisli ])orts siieeessively secured the greater 
])art of tlie world's tradi'. The cutting of 
the Sue/ (filial again made th(‘ Mediterranean 
the highway, ami led tei the va])id growth of 
Marsi'illes, (h'lioa, and in a k'sser degree of Venice. 
'riuTc are tliosi' who maintain that its o])ening 
has been pri'judicial to the interests of Ifritisli 
])()rts, but tills cannot be taken yet as ])ro\(‘tl. 

The Drawing of Maps. 'riie illustra- 
tion on page' 4r>l4 shows three difyereiit ma])s of 
(be world on wbieb (be British Knqiire is indi- 
cated by shading. 

1. ’riu^ Mercator jirojeetion is that most fami- 
liar. It lias this a(lvantag(‘. that a straight line* 
drawn Ix'twei'ii any (wo places on it rejiresents 
till' I'orreet diri'ction Ix'tweiMi them, ft has 
many disatlvanlagi's. 'Phi' si/«' (;f countries is 
greatly distorlixl. (Vimjiare Austra-lia, nearly 
!k0(K),00() sijiiare miles, with (Irei'iiland, sonu' 
“J)0,t)()b sijuare miles. 

2. M.\) gel rid of this distortion the oval- 
shaped map above it lias Ixx'ii drawn. Australia 
and Greenland are shown in jiroper pro],ortions. 
On it we may eonqiari' the si/i‘ of dilYeri'iit parts 
of tlu* British Empire. Notiei* that tlu* distaiu'c 
betwei'ii the nu'i’idiaiis at the (‘((iiator is eijiial. 
The meridians of t)()’ \\, and !)l) L. of Ori'i'iiwieh 
form the eireumferenee of a eirelc. One dia 
meter of this repri'sents tlu* eipiator; the 
diameter at right angles, the nu'iidian of Or(*(‘n- 
wieh. 'Hie ])aralle]s are now^ drawn so that 
the area between tw'o }>arall(‘ls is proportional 
ill ilu* scale of the map to tlu^ ari'a between 
( hes(* two parallels on the earth. The equator and 
<‘aeh parallel is divided into eighteen (*qiial parts, 
nine west and nine east of the meridian of 
Oreeuwieh, ea(*h representing 10' and nunibeied 
0 to tK)" W., and O ' to 90' E. 'riien the equator 
and each jiarallel is prolonged east and west 
until the distanei* beyond tlu* circle is equal to 
tliat from the meridian of 0'^ to the eireiimferi nei*. 
Lneh part beyond the circle is divided into 
nine equal parts, numbered from 90 ’ to 180 ’ W.. 
and from 90' to ISO’ 10. The curves are now 
dviuvn through all ])oints with the same numbers, 
and the netwoik is eonqilete. This equal-area, 
or equivalent projection, is called ^lolhveide's, 
and was invented in 1S0.>. 

'1. The westeiii and eastern hemis])heres are 
not equal area projeiOions, but the di.stortion^^,are 
not nearly sogri'at as in the Mercator projection. 
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By JOSEPH 

'Tills comsc not (h'jil with proliloms in 
^ pnvvliciil groiuctry, w hich arc tri'atcd carlii'r. 
lltinly (Mnl)i‘HC(‘s the actual cl(‘V(‘lo|)m(‘nt of the 
cnvcl()j)(‘s of soliil ho(li('s. Altliou^h th(‘ prolihuns 
involv(‘fl in tliis suhjccl ar(‘ thos(‘ of in. irking out 
with cojnpass(‘s, rules, and scales, inor(‘ than this 
i.siMajiiirial in ordn* to translati* tlu'st' into ])ra(‘ticc. 
doints of many forms occur coni inu.d.ly, and 
'^uitahlc allowances ha\(* to h(‘ mad(* for thcsi* 
heyond the edges obtained hy the gcouu^trical 
(Uitlim‘s. Then, again, ;illow.*ine(‘s have to he 
made for some othei’ mailers w hich do not admit 
of cxa.ct calculation, and which ha.V(' not been 
and (‘annot he formulatial, hut which can only 
coim* hy ex])criencc in th(‘ sho])s. Tlu‘S(‘ include 
tlic inlluen<-cs of h( tidin'/, jhinijin'i, triisitn;/, and 
allkal oja rations in which sh<-et-metal undergoes 
r(H*reion. so that its lihri'S mov(' one ovt'r the ot lu*r 

simie being i ompresstal, oIIkm’s extended. In 
wvy thin sheets tin* infliuMiees of tlu‘sc ni.iy he 
lU'arly m'gh'cli'd, hut as slu'cts iner(‘ase in ihiek- 
n(.‘>s, as in llu' pl;it<‘s of the hoi I cm* main a*. tlu‘ 
I'cMilts sometimes Ih'couu' puz/.ling to the work- 
man. For actual metalwork is not liki‘ making 
a drawing that you may rub out and nslraw'. .\n 
('|■ror mca,n^ ji wa.st(‘ of valuahh' m.itiaial, a^ 
wt‘ll as of time. 

Envelopes of Bodies. Wc will pndac'c 
this article with nunarks on the subject men- 
tioned above ;is h(‘ing a. fundamental on<‘ — 
namely, tin* envelojX's of solid bodies. That 
is the same thing as tin* envelojM's of ludlow 
bodies, with which all shec't nu'ta.l workers are 
coneianed. In otlu'r words, solids are cnelos(‘d 
l)y envelo|H“s, the forms of which can he prodm-ed 
on plane sheets and wrapped around the solid.s, 
or enclose hollow spaei's identical in tVnin and 
dimensions with the solids. 

\V(' ejin here lay down two leading .s1.*tements : 
(1) Tlie sha.])es of the (‘nv(‘lop<s of bodies ni- 
of gi'onK'trieal solids can in all eaM's 1 m' arrivcal 
at hy th(‘ a.pjilieat ion of geometrical problems, 
combined with the principkvs of projection ; 
(’2) all thes(‘ (‘nv(*]opes, of whatever form, can 
he obtained by the prejiaiJition and union of 
shei't-imdal or alloy originally in jilanc forms, 
as sheet tin, eoppiM’, brass, /ine, iron, ;tnd steel, 
as used by tin and ('opiiersmiths, zinc worktas, 
and boikarnakers. 'Phis is obvious in tlu* ca.s<‘ 
cf (n/jical bodies, but the dinieulties, nad or 
aj)})arent, exist when bodies are of conical, 
sp/or?Vu/, or flarhtf/ (>utlin(*s, and when combina- 
tions of the.se occur, and junctions of various 
tigui’<‘s w ith each oHut. Pnupiently, w hen work 
su<*h as liammoring has to hi* done on sheets to 
cau.se them to assunu' other than jilane surfaces, 
the number of joints has to be increased in 
thick plates more than is necessary in ihinma' 
sh(‘ets. 
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Joints. X(‘xt. with regard to tlu' allowances 
for jt)int^. The general ride is, lirst, to have a,s 
t<‘w joints as possible ; next, to adopt the 
Nimplest joint that is consist imt. with efUeieney. 
Within tliis range we have many kinds, from 
the .''imple union by soft solder to the treble- 
ri\(Med, <loul)l(‘-butted joints of th(‘ largi'st 
st<‘am boilers. 

riie ijuestion of allowance for joints is not 
u.-ually ditTandt, but it must not be overlooked. 
(Generally, it invoKa s a. simple addition to the 
<lrve|op«*d patt(‘i’n of so much for o\<*rIa.p, or foi’ 
wiring in soim* eases. In otiu'rs, something 
mor(‘ has to b(‘ considered, as when Hanges Jiave 
to 1 m* turiu'd with moii' oi* h'ss of radius, and 
when Hanging has to be <lone in two din'ct/ions 
on the same plate, a-, in the liri*l ox s]us*ts of hn'o- 
motivr h<jik‘rs. Sonu'tinu's no allowance is made, 
;i'' in thinned corners for boika* jilates, or Imt 
little, as in th(‘ thinned edges of cramped joint.s. 
In butt joints, again, no (‘xtia is r(Mpiir(*(l. So 
that all through the work the ii’aftsman who 
mailvN out must also keej) in mind tlu; imdhods 
of jiantingas well as the allowam ts for puek(‘ring 
and lira wing in (oiieave obji'cts. 

Machine versus Hand Work. At the 
prcM^nt time much of the work of the tinsmith 
ami eoppia.smith has bei'ii a])pro])ria.ted by 
maj hineiy, in which .ir«iek‘s of steel arestampf'd 
at om* (»p(‘ration or more, instead tif lieing 
tediou.‘'ly marked out and shapid hy hand 
hammering. Hut tei’ all, e\ee}>t eojupara,! i vely 
sim]de articles, the -er\ie<* of tin* worki*!' in 
^heet metals are -till in re«pu‘st, and to all such a 
kn«»uk‘dg(‘ of di.iwmg lies at the basis of the 
\ raft . 

'Fu lh•)^(‘ who an- not familiar with this woik 
it must -ometime< he a matter for surprise how 
slu’ci-metal work i- produced in such an intinity 
nf fnniis. Xi‘ithci’ is it all simpk* to the crafts- 
man. Ihit wlu'n ditlieidties arise, they are 
M’kiom ihoM* dm* to marking oiii the geometrical 
pattern'-. Imi ilu \ generally lie in the making of 
.'-uit'iblr all<)wanees foi' raising l>y hamnuaing 
|)r«a*es'-es. ( ii'uer.i 11 n , patterns, however elab- 

orate in appearanet*. arc emiipo'-ed (d sim])le 
elementary forms in i < ]»etit ion, or in eonihina- 
tion. It is, tliercfoi-e. cssc'uti.d to grasp the 
ek*mcnta-,y prohli ms before ;itt( m])t ing those 
examples which inehide <'ombiiiat ions of the 
>.inie. 

Plane Figures. Considering in laief the, 
forms j»f the iiuelojies of solid bodies, we see 
that largv numbcis of them have plane faces. 
Tin se givi' us the tiist objc'ct lesson in our course 

'lake any polygonal M'lid, and you .s<*e that 
by separating ea<*h si(k' the figure really develops 
itsi'lf. As many .'•iiles as the ligure possesses, so 
many individual jifau.s will tlu*i’e he. ,\ny 
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square [1] or oblong body would have six planes 
[2] for its eiivedopo ; top, bottom, and four sides. 
This may be* inaele by cutting from a single sheet, 
as in 2, then turning up the four sielcs, and turn- 
ing over the top ; or each ])ic(‘c may be cut 
s(q)arately. A hexagonal body [3| would have 
eight j)]an(‘s [4] ; top and iiottom, octagonal in 
])lan, and six sides, (*ach of rectangular outline. 
This can be developed cither as in 4, or as 
in 5, the relations of (‘aeh of which to the body 
an^ obvious. The can witli tapering sides, a 
prismoidal figure [6] is envc'loped as in 7. The 
complete envelope 1 8] of an octagonal jiyramid 
is a simpU; form. The cnv(‘lopes id’ the sides have 
their lengths. A, equal to the* height of the. 
pyramid, and the widths, 15, a.t the base* are eijual 
to the length of a side of the base. In obtaining 
the shajies of the envelopes in 1 to 8, the im- 
})ortant jxiint to lx* sure of is the dimensions 
of ImglJi and width, and correct aiigli's — right 
and octagonal, and so forth. It is just a case of 
plain measurement with lule or compass. 

'^riie development of a truncated pyramid is 
sliown in 9. Tlu* ])yramid is first completed as 
indicated by the dotted lines, and then a length is 
marked off equal in lengtli to the slant height 
required. The toj) and bottom octagonal sheets 
are exactly the same as tliose of a truneated 
pyramid in ])lan view. The construction in 9 
would completely envelop the body. 

In working out these, every face is a ]>lane 
face, and the outlines are thise of tlie faces 
looked at in a direction itcrpnifliniJar tlu'reto. 

Slant Height, 'Phis manm*!’ of looking at 
a figure is of cardinal importance, as w(* shall 
sec subsequently. It will occur continually in 
Hpiuiking of till* i<lant hp.iijht ( f an object - that is, 
tJic dimension taken along the piano of its face, 
instead of along the axis of the body. ^Plie two 
only eoineide in figures having their sidi's parallel, 
as in rectangular and eylindrica] bodies, and not 
at all in pyramidal and conical figures and those 
derived tlieri'from. 

In working out many developments it is 
essential to hear in mind this dilTerenee in 
dimensions in the pi'rpendienlar and in the slant, 
or sloping portions of iigiiies of which 6, 7, 8, 
9, 10, and 11 are typical. Taking a pyramid for 
example, it hardly needs demonstrat ion to slunv 
that the jierjieiulieular height is diffi'rent from 
the slant height. The ])crpendicular height is 
shorter, the slant height of the edge is longer, 
and the slant heiglit of (lie faces is different from 
that of the edges. In obtaining the development 
of the envelopes of such ligures, tJie pcrpendieiilar 
iieight has no permanent place. Jt is only used 
as an eli'iiient in the work of di'velopment. hut 
both of the slant heights are required for the 
cutting of the actual sheet of metjd. The rela- 
tions of these will dilTer eonsidcvably with the 
proportions of ligures. 

Non»plane Figures. Looking now at 
the envelopes of figures that are not plane, we 
sec that bending lias to he done. Kor a eone [10], 
the envelope.s are a sc'etor of a eirelc, and a 
circular base. For a conic frustum [11] they 
are a segment of a circle, and two circles for 
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base and top respectively. For a cylinder [12] 
the envelope is one rectangular sheet bent to 
form the cylindrical body, and two 2)lano ends, 
which are circles. 

The envelope of a globe is a complete sphere 
also. 15ut such bodies an^ formed by taking two 
I'ircular discs and heating or jircssing them to 
hemispherical shapes, or by jneparing small 
pieces called garts, and bending and uniting them. 

Methods of Bending and Hollowing. 
'Pho question of bending and hollowing affects 
different tratles in different ways. While a 
cojqiersmith easily Jiammers a sheet into a 
.splierieal form, the engineer has to bring power- 
ful hydraulic machinery to do such work on steel 
plates. In the ahs(‘nee of sucli aids ho increases 
the nurnher of joints, and so ]ess(‘ris the amount 
of dishing rei|uired on a. singlii sheet. 

Jt might sei'iii as tlioiigli it would be easy to 
hollow a sheet of metal to any (Extent if the Avork 
he done at a high temperature. But such is 
not the ease. In all work Avliere metal or alloy 
is subjected to s(*veie treatment, with nuK'li 
c*xtension of its fihios, frequent annealings are 
necessary. To this rule there is no ex<-(qilion, 
either ill thin shci^ts or in (hick plafiis. Kxtieme 
examples an* cartridge cases used for ammunition. 
Th(‘se are drawn from solid slu'ets, hut the work 
is spread <)V(‘r se\era! stages Avith alternate 
annealings. It is in such work, of Avhicli this is 
an extreme though common illustration, tliat 
the shape and dimensions of the sheet cannot be 
oht aim'd eornxdly by sinijile draughtsmanship, 
but previous expei’iem*e of similar work Is 
essential. 

Projections. The drawing of the A\ork(‘r 
ill sliee'ts and ))lat('s is ('sscntially that of prO’ 
j(‘etion, superacld<‘d to ))lane geometry, ft- is so, 
too, in ingineers' clraAviiig in general, but Avitli 
this ditfereiiec* -the ])roj(*etions of the engimx'r 
are largely those of plans, eh* vat ions, and s(‘ctions 
in directions ]M‘r]xndieular to (*aeh other. But 
those of the* worker in sheets as often taki^ place 
in plfuies peiqxndieular to st*(*tions taken at 
various angles with main axes. And Avluit 
app(*ars to the beginner to complicate matters 
is tliat many cd thc^ ])atterns of the tinman and 
coppersmith, zinc worker, and caigineers’ plater, 
are not symm(*trieal, or right figures, hut are 
uiisymmetrieal, obli(jui\ or slant (igures, and 
these again have tlieir projections of six'tioris 
taken at Aairious angles. Ami then, further, many 
objects of manufacture combine right with obliqiu* 
figures, and portions of the envelojies of differi'iil 
groups of solids. If the separate sheets be not 
marked correctly tliey Avill neither joint correctly 
as sejiaratc iiieees nor oonneet up to each otlu r, 

Onec^ more, many eases arise in AA'hieh, though 
it is know n that an edge must be an are of a circle, 
and thougli one could see how^ to strike it Avith 
compass or trammel, yet the radius is far too 
large to permit of tliis method. Then other 
devices are available, those of intersecting lines 
or of iriangulation, by AAdiieh accurate ciirv'cs 
can he obtained step by step by constructive 
mctliods. And once the leading of 

ilevelopment and projection are grasped, ncAV 
Ijrohlems are readily solved by a little thought. 
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Examples of Projection. Some ele- 
mentary illustrations of the principles of pro- 
jection, as they apply to the envelopes of bodies, 
will bo of value before bi^ginning practical pro- 
blems. Tliey are simpler in some respoots than 
those which deal with projection as a whole, in 
which thicknesses are constantly occurring, 
because sheet -metal may be considered from this 
point of view to have no thickness, and therefore 
one surfat^e — an exterior one — only has to bo 
considered. 

The spliere is the only object which appears the 
same from all [K)ints of view and in all sections. 
The same remark applies to the cube looked at 
perpendicularly to cither face. In all other 
figures the projections are different. 

A cylinder flS] has two external develop- 
ments, that of the b<Kly [12] and that of the 
ends, circles. But if cut obliquely (13] its 
development is an ellipse. A square figure [14] 
shows plane faces if viewed 2 )erpendicularly to 
its sides, but angular faces if projected from 
the angl(*s. An oblique conic frustum [16] has 
two projections, that of its circular base, and that 
of a smaller circle corrosijonding with the plane 
of truncation, besides the foreshortened plan 
view. An oblique cone [16] projected has the 
apj^earance shown : here, as in 15, we see at a 
glance that the projected plans, being forc- 
short-ened, do not give actual brngths of the 
envelopes, which must be obtained on slant 
heights. A conic frustum [17] ])rojected gives 
two concemtric circles corresponding with base 
and top, and the slant in plan vitnv. A hexagonal 
prism [18] has its true form projected parallel 
with the axis, but the equal-sided tiroportions 
do not appear if a projection be made perpem- 
dicular to a diagonal section. A cone has the 
conical form in elevation, the circle in plan, and 
the ellipse if cut diagonally across [19], besides the 
parabola and hyperbola if cut in other directions. 
The truncated octagonal pyramid [20] gives 
octagonal figures in plan, as shown, and tapering 
sides. The development of this was shown in 9. 
An octagonal pyramid cut in oblicjue section [21] 
develops an irregular octagon. 

The point to be noted in these figures is the 
alteration in form which the projections at 
different planes indicate. With every increase 
in angle there results an elongation of form, and 
M'hen joints have to bo inade to fit at certain 
angles the importance of (?xaet methods of 
development on the projected planes is obvious. 

Simple Examples. We will now begin 
work on some of the simpler examples that 
arise. However varied are the shapes in which 
sheet- metal and plated work occur, they are 
reducible to a few elementary forms and com- 
l^nations of the same. These are jxirallelopipedsj 
prisms, pyramids, cylinders, cones, polygons, and 
spheres. Tlie prisms, pyramids, cylinders and 
cones may be right or oblique figures. 

Pyramids — Right Figures. Wo may 
dispose summarily of porallelopipeds and prisms 
because the dimensions as well as the forms of 
their envelopes are obvious [1 to 5]. Right 
pyramidal forms are also simple, but some 
explanations are necessary here. A pyramid 
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may be defined as a solid boimded by three or 
more triangles which meet at a point, and by 
the base, which is of polygonal form, having any 
number of sides. The height of the triangles 
must be taken on the slant lines, and a com- 
parison of the two figures [22 and 23] shows 
how essential is the amount of slant in deter- 
mining the forms of the triangular envelopes. 
If the pyramids be cut across the planes <m, 
wo have truncated figures, and then the dimen- 
sions are required in the piano of truncation, 
and these are given by the projections in plan. 
In these figures each triangle, or wedge-shaped 
piece around the pyramids is like the rest, 
because the apex is situated perpendicularly 
over the centre of the base. But if located 
elsewhere, the pyramid is an oblique one [24], 
and the triangles arc of unequal lengths, ex- 
cepting those tliat correspond on ojiposito 
sides of the figure taken in the plane of the 
paper. The methods of marking out, therefore, 
differ in the case of right, and oblique pyramids, 
and, of course, of complete, and truncatt‘fi 
pyramids, 8 and 9 respectively. 

Truncated Pyramids. Comiileto pyra- 
midal figures are seldom Avantod, but truncated 
pyramids, or i)yTamidal frusta, and portions of 
the same, occur constantly, alone or in combina- 
tion with other figures. Thus, taking one example 
by way of illustration, the pattern for a common 
octagonal tray witlj tapering sides is related to the 
truncated pyramid. Fig. 25 illustrates such a 
tray in plan and cl(‘vation, to be made in one 
piece, and though of polygonal outline, having 
small angular corners only. The centre lines, 
ait and cd, divide it .at right angles ; c is the 
vertical height of the tray. Lay out one half 
th<* hose [26] to the same dimensions as in 25, 
and draw fhrough its centre, c, centre lintss 
ah and cd. Draw centre lines, hi, hi, 
through the corners, corn^sponding Avith hi, 
hi in 25. Now take the slant length fg 
[25] and transfer it to 28, to ag, hg, and 

dg. Draw the lines, aj, hj, dj, dj, per- 

pendicular to the main centre lines. Next 
take the lengths aj, hj, dj in 25, and 

transfer them to aj, hj, dj, dj in 26, which gives 
the lengths of the top edges of the tray sides. 

To obtain the lengths of the comer pieces, 
project the vertical height, c [25], to the small 
diagram on the right ; measure off the horizontal, 
or plan length, ih, in the upper figure and 
transfer to ih. Then the length of the slant 
line, fh, transferred to hi, hi in 26 will 

give the actual lengths of the corner pieces. 
Through hi the lines jj, jj, draAvn at right angles 
with the centre lines hi, hi, will give the top 
edges of the corners. To get their length, 
measure off in 25, hj, hj, and transfer it to hj 
in 26, and draw the lines shown to the corre- 
sponding lines that give the bottom of the tray. 

Pyramids— Oblique Figures. Taking 
now a few oblique examples, we must extend 
some of the fundamental facts already noticed 
as to the difference in perpendicular and slant 
heights of faces and edges. 

Fig. 27. shows a square oblique pyramid, the 
development of which is shoivn in 28. The 
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real lengtlis are not ah, «r, but the dotted 
lengths ab\ ac\ obtained by taking off the 
slant lengths in plan, a'6 and a'c rosp(H tiv«‘ly, 
and transferring them to the upper figure from a". 

The development shown in 28 is obtained as 
follows : As the corners, A and B [27], have 
different lengths, measured from the a])ex, a. 
two radii are taken for these ~tlu» projected 
ones, ah', ac', and struck from a in 28. Take 
the length of one side, be, or ce h27|, and s(*t 
it off four times [28], cutting the radii just 
struck, starting from ed, thence from 
be, and ce. Joining these intersections with 
lines, and also ae, and e at the extn^me right 
and left, will complete the outline of the figure, 
while the lines dotted joining cd, hr eorre- 
s])ond with the three angular eornt‘i‘s of tin* 
figure, where the sheet-metal is bent from the solid. 
'I’he seams will be added down the sides ar, ar. 

Oblique Truncated Pyramids. The 
envelope of an oblique truncated jm-amid 
[30] with square base is illustrated in 'I'lie 
essential construction, so far as the t)ase and 
the slanting corners are concerned, is exaetly 
like tliat in 27 and 28, and the same refer<*nct‘ 
letters are retained, so that recapitulation is 
unnecessary. The top of the figure is detcTinined 
by the cutting of the pyramid by the plane (H' 
at a definite height, that of truncation. 

dearly, now, nothing more is necessary, 
having the com])l(‘te pyramid already produc ed, 
tluin to take off a set of measurements on the 
plane C(\ in addition to those* on tlu* base* 
line. The set corresponding with tlu* base* of 
the pyramid is obtained first as in 28, to which 
the same reference letters apply. Tlu* dc'velop- 
ment of the top edge can be got eithcj- by taking 
l(*ngths from ah", ar" [30], or by m<‘asuring up 
from b'b" and r'r" [30]. With tliese n*marks 
the construction in 29 is clear. The steams ai’e 
added fi oin r"f 129]. 

Oblique Pyramids. 'Phe oblique })yra.- 
mid with octagonal base [31] res(‘mbles 27 in the 
manner of its development. It is necessary to 
have the base outlined correctly in plan, as in the 
lower portion of the figure. The real lengths of 
the slant angles of the corners of the figure are lud 
the full lines in the elevation (upper tigun*), but 
the longer dotted ones adjacent, obtained by 
measurement from the plan view' (lower figure), 
thus : a'e, transferred to Ac', a'd to Ad', and 
a'c to Ac', and the same lines, of course, answ(‘r 
for the length from a'tj, h, and i respectively. 
The lengths Ah' and A/' arc the same as a-'b and 
a'f below, because obviously these do not slant 
nivay from the observer, btd only in one direction, 
that in the perpendicular plane. 

To obtain the development in 32, take tlu^ 
successive radii [31] — namely, ah', ar\ ad', 
ae', and af', and strike these radii in the 
manner shown in 32 ; the scam in this case has 
to ho added on the inner angle ah' of the 
])>Tamid, though not shown. Tlicn take the 
length of any side of the octagon, as br. [31], 
and step that round six times between successiv'e 
arcs, as shown in 32, 6'c', c'd', etc. Unite 
the points . of intersection with straight lines, 
which, with the lines ah', complete the boiin- 
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31. Octuuonal »>1»li<nio e.viainiU 32. Dt-’\<‘lopm(»nt, of sun 
33. olili(iur pM-mnid 34. Dcvi-Iopinont of s.'in 

35. Tnnwulfd pyrniuid to lu* dt‘\ eloped l»y 

36. De\el<)pniejit of siinie 37,38. An altoniatiNr tiu'Uk 
39. ttlditpie Inineiiteil ]iy]'ainid to he developed by tn«n>r' 

lation 40. Development of '<ame 

darics of the enveloping slu'et. The doiltd 
lines from a to the points of intersection are the 
seamless angles wfiiere bending is done. 

The truncated oblique pyramid wfith octagonal 
base 1.331 requires little explanation, following 
the previous examples, which include the 
t'sscntial features in its development. The base 
of 33 is developed in 34, as that of 32 is from 31, 
the same reference letters being retained. The 
truncated portion is treated like that in 29 and 
30 moflified only by the difference in the rect- 
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angular and octagonal forms. A comparison of 
the reference letters in 29 and 80 with the in- 
structions already given will render the con- 
struction of the developed outline in 84 clear, 
without repetition of details. 

Pyramidal Figures, with Apex 
Inaccessible — Right Figures. Many 
cases arise in which the taper is so slight that 
the apex is. for practical purposes, inacccssihle. 
Wo now, thoreforo, give attention to other 
methods adopted, by obtaining certain points in 
triangular figures, which can bo best explained 
by a concrete example. 

The method of triangulation is based upon 
the fact that the perpendicular height of A, 
and the slant hcjight B [35], and the diagonal C, 
are mutually related, so that one can be obtained 
from the other. In this case, as in 26, the slant 
height can be obtained by direct measurement. 
But if there were no elevation it can be got from 
the plan, thus : 

The sl;?;it edge, ah, seen in plan, the real 
length of w'hicli corresponds with B in elevation, 
is taken as a base line. On this the perpendicu- 
lar be is raised, and upon this the vertical 
height he, equal to the vertical height of 
To obtain the length of the diagonal, (?, draw 
the diagonal de on the plan view. On it 
raise the perpendicular d/, and measure on 
that df, equal to the vertical height A of the 
pjrramid, and draw the diagonal ef, which will 
give the true, or slant length of de; orC in the 
elevation. 'riiese lengths, ac> and e/, arc 
now employed to develop the envelope of the 
truncated cone thus : In 36, a is a starting point 
in which the compass is set to mark the length 
of the slant height ac. taken from ac in 
35, and the length also of a side of the base 
ae, ae, equal to the length ge in 35. The 
length fe of the diagonal face [35J is taken, and 
set off from ce and e in 36. The lines ae, ae, 
will be drawn to intersect the distances ae with 
re. From e and e, set off arcs // equal in radius 
to ac, equal to B, the slant height of the figure 
35. Take tlu^ length bd of a side of the upper 
face [35], and set that off from r/, /. Draw" 
lines, r/, r/, through the points of intersection. 
The remainder of the envelope is obtained by 
repeating these operations. 

An Alternative Method. Another 
method, in which the essential development by 
triangulation is similar, is illustrated in 37 and 3^ 
In 37 a line, ab, is drawn equal in length to the 
base length of a side of the pyramid, and pro- 
longed to right and left. From a as centre, and 
radius ab, describe a semicircle and divide it 
into half as many equal parts, by r, d, as there are 
faces to the pyramid — thrcci for a hexagon, four 
for an octagon, etc. Draw the line ac through 
one of those points of division ; ah, ac 
now represent the lengths o*f two base lines and 
cab is the angle which they make. The length of 
the bounding lines on the upper or smaller end 
of the frustum of the p^amid is obtained 
by setting off the length of a side from ae, 
and drawing a lino ef parallel with ad. From 


/ the line fg is drawn parallel with ac, and fg is 
the length of a side on the smaller end ; gh 
being drawn parallel with db, and equal in length 
to gf, gives the length of the side adjacent. 'Wie 
figure ba^fgh is 'a plan view of two sizes of the 
figure required, but it does not as yet give the 
slant height of the sides and edges. Those arc' 
obtained by the triangulations of the previous 
figures. 

To, obtain the slant height of the faces, let 
fall a perpendicular from gj, set off jk equal 
in length .to the perpendicular height of the 
frustum of the pyramid. Then the length kg 
will give the slant height of the face, indicated 
in plan by gj. To obtain the slant height of the 
edges, ihiiwgl i)orpendiciilar to ag, and equal in 
length to the perixmdicular height jk. Tljcn al 
joined w'ill bo the slant height of the edge aj. 

The d(<v(‘lopcd pattern [38] is obtained thus : 
Draw the line al equal in length to the line al 
in 37. Then from a as centre, and radius aj, set 
off the ares j, j in 38. With I as centre, and 
radius equal to kg [37], draw ares intersect- 
ing jj, at jj, and draw lines from a through 
these points, prolonging them to b and c. Measure 
the length ah, ac, equal to the lengths ah, ar, 
and If, Ih, equal in length to gh, gf, in 37, com- 
pleting the dev(*lopment of two sides of the 
required frustum. 

Pyramids — Oblique Figures. If, for 

any reason, a truncated oblique pyramid cannot 
conveniently be develo])ed to the apex, as in 
39 and 40, triangulation is available which w<' 
have just applied to right figures. Fig. 39 
illustrat(‘s, we will suppose, such a pyramid in 
plan, and of which we know the height of the 
figure. A lino ij is drawn on the front slant, 
and on it another, jk, is raised, equal in height 
to the height of the figure. The diagonal, 
ik, then equals the slant height of the frustum 
on the outer face A. For the slant height of 
the faces B, draw the diagonal bg, on it 
raise the p('rpendioular yl, also equal in 
height to jk. The diagonal bl then equals tlu* 
slant height of the faces B and B. To obtain 
the slant height of t he face C — that is, the faci^ 
bounded by the corners, a, b, e, f — draw the 
diagonal af, on it raise the perpendicular jw 
equal in height to jk, and the diagonal am will 
equal in length that of the slant face C. 

The development is shown in 40. Draw" a 
line ik equal in length to ik in 39, and draw 
lw"o lines at its terminations at right angles 
w"ith it. On these lines set off the lengths 
cd and gh, corresponding with those in 39. 
Take the diagonal bl in 39, and strike radii 
with it from gh [40] to db. Measure the length 
of the sides, od and cb, and strike radii with these, 
cutting those just struck at ab. Join ad and 
cb. Draw eh parallel with ad, and gf paralk l 
with cb and equal in length to gf and he in 39. 
Take the diagonal am in 39, and strike an ar<' 
from fm [40]. Draw bm of length cd to inter- 
sect, and draw fe parallel with hm, Tho lints 
me, ae, will complete tho boundary of the pat- 
tern outlines, and the dotted lines bf, eg, and 
dh are the angles for bending. 
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'THE normal man, liko tlu‘ average man/’ 
^ is a being often heard of but seldom seen, 
because he rarely exists. Like pure air or pure 
uater, he is supposed to be a commonplace, 
whereas in reality he is a groat rarity. 

There seem to be sound psycho -})hysiologieal 
and even anatomical grounds for the tripartite 
division of man into spirit, soul, and body. 
The brain itself has naturally a threefold 
division anatomically, as pointed out by Dr. 
Kughlings Jackson. There is the cortex or surface 
of the l>rain in hemispheres, the mid-brain, 
composed mainly of two great masses resja^c- 
tively concerned in motion and sensation, and 
then there is the third and lowest— the medulla 
and upper part of the spinal cord. Tliat these 
three regions are broadly connected with three 
parts of man is shown by experiments on frogs 
and pigeons. 1 1 is found tliat a pigeon from which 
the cortex, or seat of the intelligence, or spirit, 
has been removed can sthl perform all the func- 
tions of animal life and physical existence, 
but it has lost the directing, guiding intelligen<*e. 
It Hies, but cannot direct its flight, and acts more 
or less like an automaton. Tf the mid-brain be 
removed, the animal life goes, and bare (‘xistenoe 
lemains. The bird can no long(‘r fly or seek 
food, but if fed, can exist. 

The Three Parts of Man. We may 
thus anatomically and physiologically and 
]>sychologi(;ally say that with the cortex we lire 
(spirit life), with the mid-brain we move (animal 
lib*), and with the medulla we exist (bocly life), 
or, in the words of the great (hristian apologist 
on Mars Hill, “ Jn Him we live and mxu'e and 
have our heiruj.'' A man, therefore, must be 
regarded as a tripartite Inung. While mainly 
( oncerned with physical health, we seek to give 
due weight to intellectual and moral health, 
and, taking a broad view, deem no man in 
health whose spirit or soul is sick, though the 
1-ody may be sound. 

“ In good health,” says one well-known 
hygienist, Inroad enough to survey man as man, 
“ there must be the capacity and desire for every 
kind ot prolonged physical exertion with skill, 
case, and pleasure. But this is not enough. 
There must be the capacity and desire for every 
kind of prolonged intellectual exertion with skill, 
ease, and pleasure. But this is not enough. 
1hcro must be the capacity and desire for every 
kind of prolonged spiritual activity with skill, 
ease, and pleasure, and there must be evidence 
that all three divisions are in health.” 

Not that the three divisions are equal. !Mr 
Eustace Miles has graphically slioun their friu' 
relations somewhat after this manner : 

In health, spirit contrc'ls the soul, Nvhich con- 
trols the body. 


In ill-health, body controls the soul, which 
controls the spirit. 

In other words, a strong Ixaly oluys the mind, 
a weak one rules it. 

The Healthy Man. In full health a inaji 
lives as simj)ly and clioaply as he can. There, 
is self-control and purity, ])atience, candour, 
altruism, contisitnieiit, and happiness. Ho is 
healthy in all circumstances, and, even if the 
balance he upset hy had environment, the 
healthy man soon unconsciously com]H'nsatcs, 
and the halatice is restorctl with ease. 

Health, it has been well said, is a constant 
cquihratioii rather than a constant equilibrium — 
that is to say, there are daily variatifms, and 
constant oscillations, and not a fixed (ondition. 
Health is like a block of w ood Avith many sides ; 
so that whichever way it is pushed over, it 
stands equally well. The healthy man controls 
his circumstances, and is not controlled hy them. 
Ideal health is largely independent of condi- 
tions. The athlete is not a healthy man, nor 
the stud(‘nt, nor the saint. Each one has a 
t(‘ndeney to develop one part of himself at the 
expense of the other two. The ivceiif develop- 
ment of colour photography is a good illustration 
of this, 'riicre arc tlirei^ colours in nature, 
as liuTe are three parts in man, and any scene 
that has to he photographed in (olouvs has to 
have thn‘c exposures, each one made by cut- 
ting of! two-thirds of the light, w'lueh, of course, is 
itself nia-de up of all three ( olours. 'I’hese ex- 
posures are then printed in rt‘d, y(‘llow', and him*, 
and when one is shown on a senm w(» get the 
landscape in shades of iT*d, wh(‘n the yellow^ is 
superimposed we get tlu^ orange and yellow' 
tints added, hut all is glaringly unlike Nature. 
But the moment the third ])art, the blue, is 
added, all tails into ]K*rfeot harmony, and w'(^ 
get the Ijiowns and greys, and all the subdued 
half tints of Nature herself. So with man : 
it is not unt il we get tlu‘ three parts - spirit, soul, 
and body — superimposed, and all in healthy 
develo})ment . that wo can see and know w'hat 
is a true man. 

The Physical Man. What, tluni, is a 
human being physically ? If a man, he is, in 
the j)crfection of eivilised life in this twentieth 
century, an individual six feet high, weighing 
thirteen stone. In certain manufacturing distried^ 
he is only five feet one and a half inches, and 
averages seven and a half stone in weight. All 
averages, however, arc being now constantly 
exceeded, and must soon ho raised. At birth, 
if a man, he will now expect to live only for 
45 years, if a woman, for 47 years, although it 
is believed that his full span of life sliould bo 
J0»5, or five times the period of his growth. He 
is essentially a unity, and vet a unity in diversity. 
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A Unity in Diversity. It will, of 
course, occur to all that he is a trinity in 
unity, a compound of body, soul, spirit, and 
yet but one man, one personality. A collection 
of divers machines of complex structure, and 
constructed of heterogeneous .materials, all 
crumbling away at different rates, he yet moves, 
and acts as an independent unit, governed as 
regards the life of his body by the one unify- 
ing factor, the unconscious mind ; as regards its 
actions by his conscious mind, the two forming 
but one mind, one character, one ego, and lln^ 
whole, with the body, forming one person — man. 

This man, if he survives the first two or three 
years of his life, will probably live to 75 instead of 
to 45 ; and his life would then be divided into 
three stages of about 25 years each, the first being 
gmwthy the second rmtinrity, and U\e third decay. 

The height and minimum weight of those men 
who do not reach the liigh standard of six feet 
and 13 stone, if in perfect health, are as follows ; 

5 ft. 6 in. ~ I0| stone. 5 ft. 9 in. - 11^ stone. 

5 ft. 7 in. - 10.^ „ 5 ft, 10 in. 12 

5 ft. 8 in, 11“ „ 5 ft. 1 1 in. 12t „ 

The points to look for in man are height 
in relation to weight, perfection of movement, 
and sensation. 

The Slaughter of Life. As to physi(pxe, 
it must be remembered that the measurements 
we have given are far in excess of those of 
ancient times, for the race is supposed to in- 
crease, as we have already said, in stature in 
civilised countries at the rate of 1| in. in every 
1,000 years. Not only so, but, low as the 
average of 45 years out of a possible 105 may 
appear, it is really a very great .advance over 
that of 30 in the early part of the nineteenth, 
or 20 in the eighteenth century, and is mainly 
due to the increase of private and public hygiene 
ever 3 rvvherc. It is probably an understatement 
to say that hygiene saves now some 120,000 
lives every year. And yet to-day the needless 
mortality amongst infants (some- 50,000) is 
terrible and shameful, for the low average of 
45 years is mainly due to the enormous infant 
mortality that persists. Wlien al I babies under six 
months old drink nothing but clean milk infant 
mortality will at once Im' reduced by one-half. 

Occupation has a bearing upon the health and 
longevity of the man, as this table shows: 



only people w'ho Jive the right time according 
to the present average : that is, that they die at 
the rate of 100 per cent., and at 45 years of age. 
4a» • 


Why People Die. The clergy head the list 
and live nearly twice as long as the average. 
They come of a good stock, are temperate 
in habits, and have a small but assured income. 
Free Church ministers die a little faster. Farmers 
live long, but would show up better if they 
spent less money in drink. The agricultural 
labourer’s favourable lot in life (only three- 
foui'ths of the average death-rate) is all the 
more striking when contrasted with that of the 
town labourer (the lowest but one), who dies just 
twace as fast as he should. Grocers owe their 
higher death-rate to the spirits they consume. 
J^awyers are w'ell off, but it is found that after 
45 they die off more cpiickly than they used to 
do, probably from increased strain of life. 

Drapers die mainly from consumption, owing 
to the amount of dust in their trade, a^ich 
makes it less healthy than that of a grocer. The 
health of coal miners, which is surprising, is prob- 
ably due to the fact that only strong men enter 
the colliery, and to the harmlessness of coal dust. 
Artists owe their higher mortality to the fact 
that witli them are included engravers and 
sculptors, among whom the death-rate is high. 
Bakers die usually from drink and suicide. 
Clerks occupy the average, as w'e have seen, and 
their death-rate is much lower than it used to 
be, owing probably to better ventilation of 
offices and increased exercise. 

I’he table ranges from the clergyman, with a 
mortality of 55 per 100, to the pot-boy, with 
220 — a differeiufe that needs no words to show 
the vahu5 of hygienic influence. Nevertheless, 
as a whole, this table, composed in 1 885, show^s 
an improvement over previous ones that is 
equivalent to an addition of 2,0(K),000 years 
of life annually to the nation. Since then the 
improvement has continued steadily. 

The Perfect Man. A man “in order'’ is, 
then, as a wliolo, one free from disease, func- 
tional or organic, whose weight bears a certain 
relation to his height- and general physique; 
who leads a healthy life, and pursues, if needed, 
some healthy calling ; who is temperate in all 
things, avoiding intoxication, physical, mental, 
or moral ; who gives due balance of w'ork to 
both physical and psychic natures ; to whom 
every morning is a resurrection, and whose 
life is one of perfect personal ease and action 
lx)th in mind and body. All his three natures 
arc in perfect harmony, so that internal discord 
is unknown ; and lastly, but above all the rest, 
he is “ in tune with the Infinite.” 

The personal appearance of this man will be 
the mean between fat and thin ; his shoulders 
will be broad ; his hips lean ; his chest well 
developed; his hair probably brown in this 
country — for, comparing the proportion of -the 
different shades of hair, there are about eight 
brown to every six either light or dark brown, 
or four fair, or two either black or flaxen, or one 
red. He will have a clear, bright eye ; a frank, 
noble, pure expression ; a clear, soft, unwrinkled 
skin ; elastic arteries, with good heart, lungs, 
and liver, good digestion, and perfect sight and 
hearing. 





]$;kd^6Q4 ^ perfection may be said to 
25 to 55 years of age, the whole of. 
which time should be a period of perfect health,, 
equally free from the dangers and diseases 
attending youth and growth on the one hand, 
and those attending old age and degeneration 
on the other. Absolute perfection may be said 
to be attained about 40, 

Marriage and Health, Tlic best time 


on the coffee and roll a French workman does 
only some 250 to 300 foot-tons of work as 
compared with the Englishman's 500 on a better 
breakfast. 

Bui it is not only the habit of eating too 
much -that has to be resisted at this age : there 
is the question of drinking. Strict moderation 
is increasingly i&iperative in the wear and tear 
of modem life, and a very careful watch should 


for marriage is— for woman, 
from 21 to 28, the limits being 
‘i[) to 35 ; for a man, 28 to 
,35, the limita being 24 to 40. 
For a happy marriage there 
should be some contrast 
between the pair, but not too 
great a difference in tastes, 
position, temperament, age, 
size, and race. Neither 
should be seriously diseased, 
and if healthy up to tlie age 
of marriage, the fact of being 
the offspring of diseased 
parent or parents is not a 
sufficient har to union. The 
marriage of healthy cousins 
is sometimes detrimental in 
one generation, but, if per- 
sisted in for several, results in 



a dwarfed and deteriorated race. A t ov;n dweller 
of three generations should certainly marry into 
a country stock. The health of tlie parents is of 
the utmost value to the offspring. Hence nerves 
sliould he kept in order in marricHl life, not only 
for selfish, but for altmistie reasons. All ex- 
excesses of body, soul, or spirit should bi* eandully 
avoided, and moderation and temperance* in 
all things should be practised. When the food 
is scanty and poor, i)oys are lik(*ly to prepon- 
derate ; where plentiful and generous, girls are 
most numerous. 

Marriages are not so fruitful if tlie man is 
younger than the woman, or more than Hi 
years older. The boy and girl unions amongst 
the less educated are the great cauvse of llu* 
infant mortality. A woman roaches her per- 
fection at thirty-five years of ag(% a man at 
forty. At this period of life many of the 
rules of hygiene have to be radi(;ally ehang<*d. 
As long as the body was growing one could 
hardly eat too much food, but now' abstinence 
is the rule, and the weight once fixed .should 
be by no means exceeded. 

Tlie table on this page gives the approximate 
weight of men, women and children at different 
ages ; (clothes average 7 lb., or (i lb., w'ithoMt 
shoes). 

With regard to food, the majority of us 
too much. A man should be most strict not to 
exceed, his settled weight as show'ii by the scales. 

lyhal we Should Eat. It is well to 
eat a, good breakfast, a good luncheon, and a 
plain and somewhat scanty dinner. Both the 
digestion and assimilation get weaker as the day 
on. The French breakfast at twelve or om^ 
o'clock is too late for English habits, and the early 
roll luad jooff^ is np't enough by itself to do a 
ivork pu. It bos bwn found that 


be kept against the* giowth of any habits at 
thi.H fK*rk)d ; for it needs but one or two evil ones 
to Avreek fatally tin? most f)romising life. 

As to dress, a flannel belt is of v^alue, and is a 
proleelion in many ways. It must bo remem- 
lM‘r<‘d that fat- docs not lessen the risk of taking 
eold but rather increases it. 

Bathing in ieo-oold w'at(‘r is not advisable 
afl(‘r .‘I.'!) or 40, but the coldest water is always 
safe when standing in hot. The hair should not 
bo constantly w etted, as diis tends to baldness ; 
but tin* whole lody should be bathed every day, 
and washed with soap once a week. 

3'ho bodily pow'ers, as measured by the force 
of r(*spiration and circulation, vary very much in 
the twenty -four hours, and there can be no doubt 
that two o’clock in tlu*. morning is the weakest 
time of the tAventy-four. It is the hour of 
most births and most d(*a1hs. . 

These diagrams show the v'arying force of 
n*spiration and (*ircnlalion through the day: 



DAY CYCLE IN HEALTH DAY CYCLE IN PimiLSIS 

111 these diagrams the dot represimts death 
•or the stoppage of life ; the inner line is that' 
of respiratory force, the outer the circulatory. 

The life should he conducted so that thoio 
is neither gain nor loss, but an even weight for- 
r: : 4620 ' ' 
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30 years at least. A long journey every da^ by 
train is certainly bad, and a great strain on tbo 
nervous system. For sedentary occupations 
it is of great value to be able to walk to and 
from business. If ihero is dil!i<*ulty about 
going to sleep at night a good plan is to rise 
half an hour earlit^r (*ach day until you go to 
sleep as soon as you go to Ijerl. 

The Three Dangerous Ages. 
Avoid all irrofirulanl ics and excesses, strains 
on the h(‘art, ^v()!•l•y, lo^s of sleep and oU'sity. 
There arc said to be three periods ^\llen one 
is prone to siekn(‘ss — at 3t>, wlien the l(*an tt‘iul 
to get fat, .and the fat lean ; from 4.') to oO the 
climacteric; and at (11 .another crisis occurs, 
wlieii th(‘ powers of life may sud(h‘nly f.iil. 

In spite of the ru'-h of people liom country 
to to)\n, in spile of the enormous size of T^ondon 
and the growth of all our cities, e\ery gencTatioii 
at the pr(*sent day lives in the aggregat(‘ millions 
more years than in the “good old tini(*s.'’ 

The dilTer<‘ne(* betueen tlie pres(‘nt time and 
fifty years ago may h(‘ Avell shown. Onl of a 
million men horn (V2,(K)() are uliv(‘ at 20 ye.ars 
of age who would then have bes n dead ; at 
50 the same number ; ^^hile even at 70 wo ha\e 
over 15,000 to the good. Surely this shows tin* 
solid value of health laws in adult life ! 

It may be 8.aid that iu this country, .it tin* 
age of 20, over 2,500,000 {K'opl(‘ .are living now 
who, 50 years ago, out of .i similar number ol 
tlie same ago, would have ls‘<*n tlcad ; ainl 
when we know that each jierson on an average i*- 
said to ho worth £150, this represi'nls an ad<htion 
of nearly £4 00, 000,01 M) to the assets of the nation. 
So that hygiene pays its way 

We are constantly being waimal of tin* ill 
effects of tin* present rush ot lih*. Diseases of 
the nervous systc'm arc iner<*asing, and diseas(‘s 
of heart and lungs and liver are rite ; I nit /yinotie 
diseases an* much few«T, so that we die now moie 
from wearing out some part of tin* body than 
hv a premature jioisoning by germs. 

Town Life and Health. On tin* whole, 
life w^as never so safe from fatalities as at piesent. 
At any single ye.ar up to 70 there .are more sur- 
vivors out of any given number th.ui formerly; 
but, curiously enough, over this there are f(*wer, 
and tfiis is said to he mainly due to the modem 
preference for towm life. Tin* increase of mortal- 
ity due to this cause is amazing If a labourer 
comes to town he takes, on an av(*rage, 20 years 
off his life. At 0.7 years of age*, out of ltM),000 
persons Ixirn, nearly 20,000 more are alive in the 
eountiy generally than in a large* town. 

As hygiene lengthens enir da\n^. we cut them 
short by our town hv(*s ; and it would bo greatly 
to boregre'ttedif nu*re lemgth eif life re|)ivsonted the* 
greatest desideratum. But this is far freini being 
the case, and, doubtless, a large number of those 
who spend the‘ir years in town can show' how 
much they and otlmrs have* benefited in other 
Wavs even if they have lost somewhat in length 
of days. There is, however, a far better prospect 
for healthy manhood than there ever was beh>re ; 
for not only are the years longer, but they are 
much more healthy and more enjoyahh'. there 


can be no doubt that the modem appliances for 
saving time and wear and tear have 'greatly 
lessened the evils produced by tKe greater rush 
of life. 

C^re of Old Age. Now, as to the care 
of old age, the chief points are moderate 
and digestible food, sufficient warmth, and an 
even and (piit't life. The chief of the three is 
the food, or fuel for the lamp of life. While all 
tixod dieting is bad where it can possibly be 
avoid(‘d, a few hints can he given that may prove 
of valiK*. The older a person is after 50, the 
less foofl he reipiires. Luigi Cornaro, who live J 
to 100, though of a feeble constitution, took 
12 ounces of solid food and 14 ounces of fluid 
chaily during the latter part of his life ; and his 
most s(*vere illness was caused by his increasing 
his allowance, through the continual (‘ntreaties 
of his frii'iids. Veiy little protoid or animal 
food is required, and though in many respects 
l.ilsi* t(‘t*th are a great boon to the aged, they 
may lead to too great a consumption of animal 
food. It is not the 'amount of coals we put in 
a grate that warms the ro im, hiU the aimxint 
that can ho burnt ; and the great point is to 
avoid choking the digestive and cxcreloiy 
organs with excess of food. The food of tin* 
nursery is the best in old age. Bread-and-niilk 
.ind honey is a ea])ital di(*t. Milk agrees with 
nearly all. Hot milk with a little Mellin’s 
l<\)od iorms an admirable drink at night, and can 
he k(‘pt warm in a hot waiter jug covered with 
a cosy. Fiuil is wlu4e'‘omo if ripe or well 
eookc'd. Fat, as ert‘.u»i or fresh butter, is 
good. Warm food is v(‘ry suitable. Soiqi 
enriched with cream or marrow is light and 
nourishing. All m(*als sliould ho regular, and 
all (‘xe(*ss(‘s avf»icl(‘d. It weight is being gaimal 
the du*t should he decreased. In addition to tin* 
attiT-diuiier nap, as years en'cp on, a doze aftei 
breakfast and before dinner is oft(*n helpful. 

Clothing and Warmth. Clothing should 
he both warm and light. Tin* underclothing 
should 1)1* of wool. Fur is an admirabli* 
lu.iterial. A sealskin waistcoat is useful, and 
the fe(*t and hands sliould bo well and w'armly 
i‘lothed. An eid(*r-d()W'n quilt on the lx*d, 
which .should ho warmed in winter, is a good 
eoveiing. No .xg(‘d person should be suffered to 
g<*( <*old in bed. The warmth of the Ix'd is of 
grrat imjM)itan(*eiin>l(lage. A warm bath should 
he taken every day, and a warmer bath, with 
])lenty of a ])ure mild soap to keep the skin 
su])ple and soft, should lie used twice a week. 
It is h(*tter for old people who have the oppor- 
tunity to winter in tlie South of Europe, if 
])ossible. If not. the aged should shut th(*m' 
s(*!ves up in a well wwmed house at this 
season. 

The rooms should he at a temperature of 65' 
to 70^. The habits of old people should not he 
lightly altt*red. Whatever excites exhaustion 
should be forbidden ; early rising is, therefore, 
had. Hard drinking-water is not good, as it 
tends to hasten the calcareous changes in the 
body. A fixed diet should not be rigidly adhered 
to : variety is often essential. 
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GLASS AND GLASS-MAKING GLASS 

Nature and Properties of Glass. Manufacture of Glass Pots. The Furnaces. 1 

A Series of Recipes. Annealing and Hardening. Crown and Sheet Glass i. iiown.u.u ai. 

fi'din imgc 


is not within the scope of tliis article to tra4e 
thO history of the maniifnctiire of j'lass. Jt 
will suffice to note that the first w intlow glass was 
made in England at rrutched Friars, London, 
in 1557, and fine artiiHcs of flint glass soon 
aflemards at Savoy House. 'Phe first sheets of 
blown glass for looking-glass and coach windows 
were made in 1675, at Lambeth, by Venetian 
workmen. The abolition of the Exeise dutic's on 
glass, in 1845, may considered the starting- 
point of the modern glass industry in England, 
which at once ('X])nnded into an enormous 
trade. 

What is Glass ? (< lass may hr defined 
a non-ciystalline, transjiarenl, solid substance 
produced by melting at a high t cun ])crat lire 
silica, or a similar Ixxly. with an alkali. In 
])laee of silica borates and phosphates have* Ixcmi 
used, and the term jilkati must he taken in its 
most elastic sense to inchuh* alkaline <*arths 
sucli as lime and baryta. 

It is usual to 'regard glass as insoluble in 
water, although it is not so, strictly spcjiking. 
infinitesimal amounts being solul)l(‘. Alkaline* 
solutions have a slightly greater solvcmt power on 
glass than water, but acids act but little on 
glass with the exception, of 
hydrofluoric acid. 

Age and Weather Affect 
Glass. The weathering of 
ancient glass in cathedral win- 
dows is due to thedeeomi)osing 
action of atmospheiie moisture, 
and a special “ discMise ” of old 
glass has been traced to a fun- 
goief grow th. The iridesec'ma* 
of old glass is due to <*x))osure 
to moist air or dam]3 eai th for long ]>(‘riods. Sir 
William (h’ooks lias tiaecxl a curious lavender 
coloration of glass to the action of ozone* in the* 
air. The brittleness of glass will occur to the 
reader as one of its most characteristie features ; 
but (uirii)usly enough, glass draw ii out into fim* 
threads is cjuite hexihlc*, and a mixture of glass 
and silk has lK*en used to make a fabiic* of 
excjiiisite sheem. When hot glass is rapidly 
eoolcxl it often bieaks. because it is a bad con- 
ductor of heat. The c-xterior surface of the glass 
cools more rapidly than the inner poitions. un- 
equal contraction and usually fracture resulting. 
The thinner a glass vessel is tlie less liable it is 
to break. It is quite usual for chemists to put 
boiling water into thin blown vessels witlioiit 
any untoward results ; but ns soon as thick- 
\valled vessels are submit ted to similar treatnu'nt 
trouble begins. When new ly -made glass is allowed 
to cool quickly great tension is put upon tin* 
various strata of glass so that if such a vessel 
he scratched it flies to pieces. This effect of 
tension is overcome by cooling glass slowly, tlu* 
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whole process being known as aiihcaUnej. Class 
is im|M*rvi()Us to gases and is a had conductor 
of electricity. 

Glass Pots. TIa* erueihles in w hich the glass 
materials for making pots nit* m(‘lted an* made of 
fireclay and reijuiro tla* gr(‘atest care in the manu- 
facture. as impel feet ions lead to fracture of th<* 
jH)t and consequent waste of glass. In Great 
Britain the most famous fiieelays are those 
from Stourbridge and (flt*nhoig. near Glasgow. 
Otlier famous fireclays are obtained from 
Foiges-les-Eaiiv in France, Namur in Ik'lgium, 
Sargenau in Switzerland, and Sehwarzenfel in 
Bavaria. In the United States the Missouri 
])lastie clays aie ehielly used. 'Phe eomiiosition 
of tiieelay is mainly silica and alumina com- 
bined with a small percent a g<‘ of water, whicli 
last-nanu'd, l>(‘ing expelled in the drying and 
annealing process (*aiises a eonsiflerahlt* amount 
of shrinking in the* pot. 

Preparing Fireclay. 'Phe virgin tire(*lay 
is earc'fully ])ieked o\(*r to remove impurities. 
dri(‘d. ground, and siftcxi. 'Po counteract the* 
shrinking of the* pots a. proportion of old glass 
pot or ground burnt (*lay is always mixed vvitli 
the* raw lirt*elay. A mixturi* such as the follow- 
ing is used: (bound pot scrap, 5 jmrts; ground 
burnt (*lay. I paits : ground raw clay, 6 jiarts. 
qMi(‘s<* ingiedients are carefully mixed mid sifted 
and measur(*(l into a li‘ad or zinc-lined trough. 
The mass is then danioed with watc*r, allowed 


to stand for two days and knemded. This 
kneading is aec’omplisluxl by workmen tramp- 
ling in the* clay from side to side of the tank, the 
warrntli ;md elasticity of the naked f(‘ct being 
eonsidcTcd })(*ttc*r for developing the plasticity 
of the* c*lay than the* jmg mill somc'times em- 
ployed. Tlie treading is lepeated at intervals, 
some* months l)(*ing allow (‘d for the matc'rial to 
mature. 'Phc*r(r i(*sults linally a dense plastic 
( lay from which the pots are 
fasliioned. 'Plie workman makes 
\fm\ \ taking care 

/J jp J 1 III that no air cavities are left, and 
I begins modelling the pot on a 
J || hoard or stone eovc'ied with 

, u.- ^ granulated pot scrap or burnt 

2. ( LosFO COT clay. 'Phe roll of clay is laid in 
FOR Fi.iNT CLASS a Spiral Ilia iiiicr, tlic edgfrs being 
scored to promote adhesion 
(»f till* separate layers, the bottom and sides 
of the jiot being in this way gradually built 
iij). "J’lu* two kinds of pots are illustrated in 1 
and 2, tlu* former being the open pot used 
for ])late and sheet glass, the covered pot 
being the kind used for flint glass-making. 
The drying of the* jiots is very carefully regulated, 
the process occupying from four to 21 months. 
The flnal proc'ess consists in unnenling tlie 
pots by heating them for a few' days gradually 
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to red heat and glassing. The interior of the pot 
is glazed by throwing in a quantity of broKen 
glass just before use. The coating thus given 
protects the clay from the action of the alkali 
used in meltings. 

Melting Glass. Glass is m<'1tcc]in a modi* 
tied form of re.verberatoiy furnac'c, gaseous fuel 
l)eing employed. furnnees arc constructed 

upon tlie general principles of obtaining the 
most intense heat possible, ngularity in main- 
taining this heat, and 
economy of fiK^l. Silica 
bricks, which are (juito in- 
fusible if kept fr(‘o from 
alkali, arc used for the 
most exposed parts of the 
furnace, but tirtuJay bricks 
of the most refractoiy kind 
are the gtmcral material of 
which tile furnace is built. 

The fireclay is mixed with 
ground flint before being 
m;ido into bricks, and the bricks are used 
wUhout previous diying. Th(‘, bricks arc bound 
together with iron. After building, (be furnace 
is left to dry for some months, and tlien the 
diying is completed by tiring. A furnace lasts 
from two to five years. 

HThe Furnace. The old<‘r dome-shaped 
type of furnace [4] consists of two parts tlu^ 
combustion chamber and the can or draught 
chamber iHUiea-ib. B(‘twe('n the t wo, in the centre, 
is the grate, which is sunk a few brt below Hie 
siege^ or bench upon which th<‘ glass melting- 
pots are placed \Z]. From 4 to IS ])ols are 
accommodated on the si(‘ge, and they art' 
reached f<»r working or 
charging by a small aiclK'd 
opening situated directly 
over each pot. In the 
case of the (covered pots 
used for tlini glass tlu^ 
mouth of the pot. is 
exposed on the outsidt* of 
the furnace walls. Tin* 
combustion chamber is 
surmounted by a low 
(lattenid arch for the 
purpose of revt'rberaling 
the fiame. The products 
of combustion are led by 
means of short Hues 
situated beside t'aeh of 
the pots into the large 
chimney surmountiug (In' 
furnace. A doublt'-arehed 
roof is arranged in some 
kinds of furnaee. 'Plie 
draught needed to pro- 
mote combustion of the 
small coal is obtained by means of the cave, wl.ich 
is frequently arranged in two passagivs at right 
angles, so that advantage can be taken of tlu' 
direction of the wind. As a good deal depends 

the regularity w'ith whicli the fuel is supplied, 
mechanical feeders are employed. The Boetius 
furnace is an improved typo of this furnace, in 
which air is introduced with the gas 


obtained by hearing coal. These are 

also constructed in connection with a Siemens 
regenerator, the air and gas entering through 
the bench of the furnace within the oirclo of pots. 

The Siemens Furnace; In 1861, C. W. 
Siemens and F. Siemens obtained a patent 
for a gloss furnaci^ in whicli regenerators arc 
applied to receive the waste heat of the products 
of combustion and conduct it to the air needed 
for supporting combustion. The solid fuelis de- 
composed or gasified in a 
separate^ apparatus, and 
licatcd to a high tempera- 
ture before it enters the 
glass furnace. Since then, 
notably in 1870 and 187*2, 
further improvements have 
been pat (m ted. 

The Siemens type of fur 
nace is noiv very general, but 
has been altered in many 
ways since its first intro- 
duction. l^hc gas ]>roducer, for instance, is now 
made as part of th(‘. furnace, and the expense is 
lessened, because the regenerator is omitted. 

In the newer fiirnaci's the ordinary glass 
nu'lting-pols are replaced by tanks, and as the 
iiK'lting is giaierally eoniiniious, great economy 
of fuel is (‘tTected ovt*r the older kind. There is 
also an iulerruittent ty])(‘ of tank furmu^* 
which is iK'cessaiy for some kinds of work. In 
till' continuous lank furnace ii capacity of 1*2 
to *20 tons iNieh *24 hours is usual, such a furnaces 
b(‘ing worked with two .shifts of men. A furnace 
of this description, liaving a capacity of 1*2 
ton.s, u.scs about 8 tons of bituminous gas coal 
(Nich *24 hours, the 12 ton 
production being the n(;l 
product over and above all 
v,pst(‘ and breakage. 'Phe 
furnaces an? more durable 
than the old furnaces, be- 
cause in keeping up tlu* 
heat the firebricks are not 
so strained by being sub- 
jt'cted to great, changes of 
temperature. 

Electric Furnaces. 
Many attempts have been 
made to use the heat of an 
(*l(‘ctric arc for melting 
glass materials, two of tJie 
most promising electric 
furnac(‘s being figured in 
5 and 6. In the Voelker 
furmu^e [6] the hopper feeds 
the material, w’hich passes 
in succession between car- 
bon arcs. Direct current 
generated by a 360-ampere 
dynamo w ith a voltage of 120 is passed through 
tlu' carbons. The inUiUsc heat ^ of the first ai’e 
melts the raw’ material and causes it to trickle 
downwards, bringing it under the influence of 
the second arc, and then of the third arc. Tlio 
melted glass collects in the cup beneath and 
thence into the large reservoir free from gases 
and imimrities. It is claimed that with tKi^ 
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furnace bottles can be blown within half an 
hour of charging the hopper. RefeiTing to the 
illustration of the Becker furnace [6|, the three 
small circles represent the carboas, tlic passage 
of the raw material lK*mg indicated by tlic dotted 
lines. hVom the left-hand tank tlui melted 
glass passes over a bridge into the riglit-hand 
side and is free from bubbles of gas and rt^idy for 
use. 

Glassmakers’ Recipes. 

The following stjindard recipe's ; 
for making various kinds of glass 
are intended to give a gcmeral 
idea of the proportions of 
materials em])loyed. In praetiei' 
the number of recipes is very 
great, different makt'rs prefcTiing 
certain mixtures of ingredients. 

CaowN' (ii.Ass. 1. Silii-a (sainl) 

(iOO parts ; cliulk*, <>5 |>«rts ; sculimii 
carhonate, 4(M) : cullrt (l»r(>kt‘ii 

^la.sH), 5(U) parts. 2. 4U0 parts ; 

quickliinc, 04 jmrts : acxtiuin sulphult*. 

200 parts ; (‘harcdal. 1 (> ])ar(s. 

Window (irAss. 1. Silica, 12 d 5. Voki.kei 

]>artH ; potassium carlauial^', 00 I'TK 

parts ; ttTsenie, 1 part ; borax, 2 parts. 

2. Silica, 100 parts ; chalk 25 parts : sndimii sulpl Uc. 
,‘tr> parts ; ciillct, 100 parts: arsenic, I pail ; cliar< !m*I. 
1 ]»arts ; iimiipUK'HO oxide. *1 part. 

pL.\Ti': (iLAss. 1. Silica. 400 jiarts sodium 
(iarbonato, 250 [larts, cliidk. .‘10 parts. 2. Silica. 
lOOparts; (piieklimo, I 2 ])arls ; polasMinn -arboiiafc. 
0 parts ; sodium carbnnati', | uUct, loo 

parts; inaiiijauesi fixidc, ‘ art ; potn m nitrate 
(nitre), 2 parts. 

JiKAU, FiaxT, oil (Mn.sTAi. (Jlass. 1. Silica 
1136 parts; potassium caibonule, 112 parts: rts 
lead, 224 parts ; manganese oxide, .1 part potassinii 
nitrate, 20 parts. 2. Silica, 300 parts : eba k, 00 parts 
potassium earl)oiudc, 105 ])arts ; rc<l 
icad, 100 parts; culkd, 100 jiarts ; 
niangancHe oxide. 1 parts. > 1 *- — - 

Baryta Gn\.ss. Silica, 350 jiarts : g.' 

sodium carbonate, lOO parts : 
barium carbonate, 30(t parts ; IimuI 
oxide, 230 parts. 

Limk Fi-int (li.Ass. Silica, 4oo \ 

parts ; chalk, 35 ]>arts ; sodium 
earbouute. 155 ]Mirts ; ]>otassium 
nitrate, 20 parts ; arsenic, 2 parts ; 
manganese oxide. 2 parts. 

Hottlk Cri.ASs. Silica, ]00 jiarts ; p - A 

chalk, 5 parts ; jiotassium carbomde, % 

20 parts ; .sodium sulphate (Gljoibcr's ^ 

Salts), 16 parts. 

Amrer Hottta: Glass. Silica, loo ^ 

]Un ts ; chalk, parts ; sodium ^ M 

sulphate, 40 parts ; camicl coal. 

14 parts; charcoal. N parts. 

OJ’*,l Gi.ass. SiH<*a, 1 00 ])arts ; M 

pota8.siinu carbonate, 30 ])Mrts ; red 
lead, 120 jiarts ; arsenic, 4 parts ; 
borax, 4 parts ; calcium phosphate. 

14 parts. 6. BECKER 

White Knamei. Glass. Silica, ji’PK 

'240 parts ; sodium nitrati*. t>4 ])arts ; 
manganese oxide. 1 part ; red lead 25t> parts : 
arsenic, 23 parts; antimony oxid(‘, I ])arl. 

Alabaster Glass. Silica, 100 parts; ]»otassium 
carbonate, 40 parts ; borax, 5 ])arts ; Freiieli chalk, 

5 parts. 

Kej> Glass. Silica, 1 2S parts: iiotassinm nitrate. 
64 parts ; inanganese oxi<k*. i [)art : red letul 1 1 1 
parts; aiitirnonv oxide, A part: <lis.solved gold, 
f mrt,. 

Blue Glass. Silica, 100 parts ; chalk, 25 purls; 
.potassium nitrate, 6 parts ; sodium carbonate. 
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36 parts ; rod lead, 10 purls ; cullet, 200 parts ; 
cobalt oxide, ^ part ; copper oxide, 7 parts. 

Green Glass. Silica, 100 parts ; chalk, 20 |>artsS ; 
sodium carbonate, 33 parts ; iron oxiile. 3 parts ; 
copjier oxide, 5 jiarts ; pitta.ssium biehroTimtc, 1*^* 
parts ; potassium iiitrule, 5 parts. 

Yei.low Gi.ass. Silica, 125 parts; potassium 
oarboiiate, 37 ])arts ; hmI Icad, 52 |jarts ; potassimn 
nitrate, 7 parts; uranium oxidi*, 2 parts. 

Preparing and Melting the Batch. 

Tli<‘ various ingredients for the batch of glass anr 
ground tmd sifted, etieb of the materials having 
been etirefullv weiglu'd to ensure an uniform 
eom})osilion. Tin* mixing is done either 
with a sbovid or mori' often now in a special 
mixing maebiiu'. Formi'rly ti calcining 
proei'ss called fritfimj was em- 
ployed . bef<n*e tilling the “ melt ” 
into the glass pots, but the superior 
])urity of the ingredients now em- 
ployed has rendiTed this opera- 
tion iinnecessarv. TJie mab'rial 
is ehtirged into the pots, which 
are already strongly heated in 
EbErTKB furnace, and as the ingredients 

sink with fusion more material is 
introduec'd until the pot is full, 
(‘aeli of Ihe additions being tillowedto melt com- 
pletely before' tlie fr(‘sh introduction of material. 
This iirst part of t lit' process —the melting - takes 
from 10 to 12 1 tours. Gases are given off from 
t hi; mass as it melts, these tinswering tin* purpose 
of stirring tlie semi-fluid mass and also helping 
tlii* fusion. A potato, apple, or stick of green 
wood is sonii‘lim(*s introduced , to generate 
ailditiontd gas (luring this stage. Wlion melting 
is eom|)l(*t(‘ a. scum list's to the surface, whioli is 
known as sanffinr or (/hm galf. This scum is 
reinoA'od by int'ans of a ladl(‘. The 
/ temp(‘»ature meanwhile has Iw'cn 

in(!iT*asi'(l to make the glass more 
lluid tmd facilitate the refining or 
phiitiinfj. Tlu* exact stage of 
relining is ase(TtairB;d by taking 
sampk's of the gl.ms and noting 
uhelluT the glass is liomogeneous 
and free from colour. When the 
glass is found to be (piite plain, 
lh(' temperature is n'diiet'd so as 
to make the glass more viscous 
tmd H'ady for use by the glass- 
^ ^ blower, 'riiis is known as cold 

fitnking or standing off, and is 

brought about by the introduction 

- . of a cold-air blast, so that tilt; 

tem|)eralur(‘ of tlu' furnace is con - 
1 liruied for th(' benefit of other 
pots, 'i’he ti'injicrature is rcdiujed 
ELECTRO gradually so that the impurities 
can rise to the surface. 

lu tlu eas(' of tank furnact's only the s])ace 
inside the floating fireclay rings is cleared of 
scum. The various temperatures are judged by 
tlie workmen, but accurate work in this direction 
is done by means of poreelain cones, wliieJi soften 
at known tempt'iatuic's. The temiicratiire of 
the glass furnatJC is variously ('stirmited at frOm 
1200'' F. to 36(K)'' F. Th(' refining process takes 
from four to six hours. 
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Annealing, The process of annealing is 
nec^^ry to impart strength and durability to* 
glass. The method simply consists of heating 
the glass and cooling it gradually, so as to niake 
the glass nearly or quite homogeneous. The 
furnaces in -which the annealing is done are 
called hers or lehrs, and vary in construction 
according to the purpose for which tlioy are used. 
For sheet glass the ordinary l(‘c*r consists of .nn 
arched tunnel ko]it licated from one end hy suit- 
able furnaces, and through wliich tlie she(‘ls of 
glass to 1 m 5 anneal(Hrarecaused to travel with an 
intermittent motion. For annealing small glass 
articles, such as tumhlers and jugs, a train of 
triK^ks is caused to travel slowly along a leer, 
-which is about .30 ft. long. The h(‘at beconn^s 
less and less as the leer is traversed, the rate of 
travel being arrang(‘d so that the ajinealing is 
finished by thc^tiuic tljo articles nvich tlie far end. 

Hardening 
Glass. Many 
attempts have 
been made to 
render glass less 
fragile, and so to 
increase its use- 
fulness. In 1874, a French engiruMu-, Bastie, 
di^'overed that by plunging glass vessels 
heated to their softening point into melted fat 
or- heated oil, the glass was rc‘nd(‘red so tough 
that a diamond would not scratch the surfai t*. 
The glass so treated is, however, liable to cx])lo<le 
or ^ to pieces. Other processes, modilicatious 
of Jmstio’s method, liave been sugge.sted, and 
the Siemens method of 
rapid cooling bet sveen 
metal plates is usf'dwith 
sotiie success. A modern 
development, th(} result 
of investigations by 
Schott, consists in flash- 
ing flf glass of smaller co- 
efficient of exp/irisiofi upon a glass of a known 
coefficient, thus reducing the tension resulting 
from the sudd(^n aj)pli(aitiori of heat and cold. 

■ This §lass is kiunv-n as comisJiaut yln^s or nr- 
bundglas. 

Crown Glass. CroAvn glass is the oldest 
kind of -wdndow glass, hut is now almost replaced 
by sheet glass. This kind of glass is produced 
from melted glass hy blowing it into the form of 
a globe, and then the globes ar<* tlirovA-?i open 
into flat circular plates calh'd tabh's^ by mean.s 
of the op<Tation called flashing. 'Phe \\orkman 
takes a metal pipe 0 to 7 ft. long, and. dipping 
it several times into the melti-d glass,- gathers 
from 16 to 20 Ih. of glass upon tin* (MkI. By 
swinging the pipe or holding it in a perpendicular 
position the glass is (Uillectted in a him]) lM*yond 
the end of the rod. The operator then rolls the 
metal on an iron plate called a marvn until it 
assumes a tapering cylindiieal shape, the end 
opposite the pipe l)eing known as the bullion 
point, H<5 then blows through the tube to 
the shape shown in the third figure of 
the diagram, the glass being rotated in the 
meantime [7]. The glass is reheated, and an iron 
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rod, called a pontil or puntg rod, is ^ppli^ to the 
bullion pointvand the blowing tube by 

touching it ^nth cold water at its juncture with 
the glass. A hole is left at the point whore 
blowing tube was attached, and this, hy rotation 
and heating, is enlarged until finally, by centri- 
fugal force, the edges flap outwards and form 
a perfectly flat plate of uniform thickness except 
in the centre wh(*re the iron rod was attached, 
the lump of glass being known as the bullion or 
bulVs-eye. When cooled sufficiently the plate 
of glass is cut free from the punty rod by shears 
and then lifted by means of an iron fork into, the 
annealing furnace. Tliere the temperature is 
gradually low-ered for from 24 to 48 hours, and 
the plates taken out and out up for sale. Owing 
to the biiirs-eye in the centre, squares of gloss 
of the size of 38 by 24 in. or 35 by 25 in. only 
can bo cut, and it is this limitation that has 

tended to displace 
crown glass by 
^ other processes by 
which larger sheets 
are obtained. 

Sheet Glass. 
Sheet glass is 
another form of window glass, and is made by 
blowing a cylinder and flathming out the 
cylinder into a slu'ct. A larger piece of glass 
can be ohtaincMl hy this })rocess than from 
crown glass, as there is ]io loss of glass due to 
the bull's-eye. M'he manufacture may be divided 
into Uvo clu(‘f o])t‘i ations; ( I ) blowing the cylinder 
and (2) lla.ttcj)ing. 'Pli(‘ -workman gathers a Jump 
of glass as in tlie process 
of making crown glass, 
and hy rotating on 
th(' marvor, reheating, 
swinging, and blowing, 
forms the cylinder, the 
stages being sho-wn in 
8. The end of the 
cylind(T is opened ))y ajiplying a i)iecc of hot 
gia.ss to s,:)ften tlu* (‘ud and then blowing. Tli(‘ 
burst edges are trimmed off wnth a pair of 
shears, and tlie gatlu'ring rod is cracked off hy 
a])])lying a cold iron. The top part of the 
cylinder is broken off by putting a hot thread 
of molten glass round, and then applying a 
cold iron, or hy first touching the part with a 
semicircular piece of hot iron, and following 
this by a drop of water, -when the fracture 
takes the line where the heated iron wan 
a})j)iied. The ( ylinder is then, while still hot, 
cut from (‘ud to end with a diamond cutter. 
13ie cyliiidei- is tlu‘n transferred to the flattening 
furnace, w4ifU'e it is softened by the heat, opened 
out flat, and pas.s('d on to the annealing chamber. 
An instrument called a flaUener or polissoir is 
used for smoothing the cylinder when it lias 
opened. The annealing process lasts three or 
four days. In this process a sheet of glass of 
the ordinary size of 50 by 36 in. is made, but 
larger sheets are made. Tlie standard weights 
of sheet glass range from 15 oz. to 42 oz. per foot . 

When sheet glass is subsequently pofished it 
is known as patent plate glass,* 
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By Dr. C. W. SALEEBY 


IT has, unfortunately, become a recent fashion 
* for novelists, M7*iters of plays, and other 
men who earn their living' by more or less 
imaginative literature, to invade the realms of 
sociology, to pose as authorities u]>on it, and 
to lay down propositions which tin* public is 
expected to accept. Nothing could be better 
than that the vital (juestioiLs of soci(^ty and 
human life should engage the attention of 
serious people by means of illustrations in 
fiction and on the stage. But grave disasttT 
is liable to ensue when iikti who are unequip])ed 
for the study of sociology, whether by reading 
or by mental training or by temperament, 
jiermit themselves to advise tlH‘ ])ublie u])on 
matters of the most serious moment. Tlu* 
fjuack doctor of the individual body is an evil : 
the quack doctor of the body ])()litic is a far 
worse evil. 

A Pestilent Propaganda. Now, it is 
no less a social institution than marriagt* 
that has lati*ly furnished material for copy 
to a number of contem])orary writers. Thus, 
wc have the problem ])lay and the ])rob!em 
novel. It 'would b(‘ easy to exaggerate tlu* 
hanu that these do, for. after all, wc do 
not take the theatre or e\(‘n our lietion very 
Mjriously — and in this we show' a rare degrta* of 
wisdom. Ihit serious harm must ensue when 
men like Mr. Bernard Shaw', Mr. If. (1. W(‘lls, 
and even Mr. George ISfereditli, w ho have gained 
popularity, or even the homagt^ of the wise, jis 
imaginative wTiters, us(' the inHuenee thus 
obtained for the pur])ose of propagating views 
upon social questions w hich can he d(‘seri bed only 
as puerile, superficial, and ])estileiit. This, of 
course, is strong language. It is, indeed, our 
intention to make this ])rot<*sl against the 
w'liolly amateur and irrc'sponsible eontrilmtions 
of these WTiters to tlu^ subjc'ct as strong as 
we can conveniently make it. In certain grave 
social subjects we plainly must he pre])ared 
with scientific warrant for tJu^ doctrines wlii<'h 
seriouc and responsible sociologists have for- 
mulated and the truth of which they hav(‘ 
proved. 

The Only Authority is Truth, 

must enter upon our study with no pre- 
possessions in any direction. We may he 
on the side of established religion — and c'stab- 
Hshed religion is an upholder of marriage. That 
ground is not sufficient for our u])holding 
of marriage. We cannot accept any social 
doctrine upon authority. In seiem^e there is 
no authority but Truth, and each man must 
find her for himself. On the o'J^iicr hand, we 
may be antagonistic to established religion, 
as are, in general, the ^vriters who are now 


erilieisiiig marriage. This, however, is no ade- 
quate reason for any ])rt‘jufliee of ours against 
marriage. W(‘ must rid ourselves equally of 
theological and anti-theologieai bias. Tliere 
is some* excuse for botli in the study of this 
<jU(‘stion, iieeoiding as we look at it from one 
side or another ; hut there is no adecpiate 
excuse for bias in the search for truth, and if 
there w'(‘re it would not ]('d(*eni the search from 
failure. 

Marriage is Older than the Human 
Race. Our only s<“ientifie nu'tliod, evidently, 
is tJie historical method. Wluit is the origin 
of nmrriag<‘ ; wliat are its forms in dilfei*ent 
]>laees and ditferent ag(*s ; what are the social 
])lu‘nom(‘na with wliieb any particular form is 
<()iiHtanfly found associated; and what, if any, 
ar(‘ tlu^ social ]>henomena which the various 
forms of marriagi‘ actually caus(‘ ? 

In tins country we an‘ familiar with maiTiagti 

a civil institution and as a religious institu- 
tion ; it is regardc‘d here* jus a civil contract, 
jwid ther(‘ as a divinely ordjiined sjuTamenl. 
Now, the first fa(‘t which w'(‘ have clearly to 
recognise is that no Chureh, living or dead, 
is or was tlie inventor or originator of the 
institution of nmriiagj'. 'riiis institution is 
detinit(*ly oldcT than .any existing Church or any 
historical t'hureli ; i is diilinitely older than 
evam the most primitive' of all primitive religions ; 
nay, more, it is oUh'r than the human race itself. 

This is a fact worth noting on every ground. 
There is some humour in it, too, for it at once 
nuikes jibsuifl the op])t>siti()ii of many persons 
to mariijige, and ('xpose's their ignorance. A 
vjist df'jil of contemporary opjiosition to maniage 
in this count! y, and more es]M‘ciHlly on the 
Continent of Hhiro])e, is really engendered by 
op])osition to I'slahlished religion. It is thought 
that any blow' struck at marriage is a blow 
struck at the (.’hurcb, jind it is quite definitely 
supposed that, ])raetie{illy, iinirriage is a product 
of the (’liureb, end c.innot very w ell exi.st w'ithout 
it. 

Marriage is Not an Institution of the 
Church. Now, for this absurd error there is con* 
sid(*rable (‘xcuse. Tt is tlui case that the Chureli, 
which long Jigo lerogiiised the importance of mar- 
rijige, took this ancient institution under its ow^n 
prott'cting wing. Jt is true tluit the Church has 
sometimes takc'n upon itsidf to deny the validity 
and even the reality and decency of miy matTiagt^ 
that lias been made under ilie control of any 
other l)ody than the CJmrch itself. Hei’e, 
howH'ver, \vg must gain a clear and final reoeg- 
nirton of the historical fact that marriage is 
older than any Church, present or past. How 
far hack, then, must, wo go before w^c come to 
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the origin of ah institution uhirh, however 
old it be, must certainly have had a beginning 
somehow and somewhere ? We liave no record, 
alas! of the ways and doings of man wlum first 

' he made Ins undistinguished appearance upon 
the earth. Thc^ most w<^ can do in tlie way of 
actual observation is to study tlic low<‘st types 
of man that are now to be found. This vastly 
interesting and important study is now being 
pursued on a comparatively large scale— an(l 
only just in tiirui ; for tlic contact of these rude 
tribes witli liiglier civilisation— that is to say, 
with whisky — very soon exterminates tliem. 
However, we iind that maiTiage is practised 
by man everywliere, even amongst the very 
Jow'est races that arc now' passing llu^ir last years 
on the cartJi. 

The Beginnings of Human Progress. 

Now', one of the most important generalisa- 
tions that have emerged from tlu^ modern study 
of the low'ost races constitutes a denial of the 
old view that such races very fairly represent 
for our own eyes the carli(‘st remote stages of 
human history. We now Ix'lieve that the lowest 
race of which any record has been or is now’ l)eing 
made is very far removed indeed from anything 
like the beginning of human progivss. Tlie 
most primitive of primitive ra(H‘s tliat we know 
has really no claims whatever to primitiveness. 
These races are primitive and low' compared to 
ourselves, certainly. But the imuv w(* come to 
know them - their customs and traditions and 
lanpiagcs, their g(‘stures and t!u‘ir magic, ami 
their social institutions in general — tlu' more 
clearly we recognise the all Init obliterated 
traces of a long and eventful past at which wt* 
can now' only guess. 

If this be so, then, \v(' may still conceive of 
early stages in tlu* history of humanity— stages 
earlier than, any represented or liinted at- by any 
contemporary savages — wlum man*iagc was 
unknown. Let us, then, outline as brietly as 
possible tlie orderly— too ordi'rly — history of 
marriage which the knowledges of his time 
sufficed for Spencer to wTite. We shall not 
strictly adhere to Spencer’s w'ords or opinions, 
but shall mcnrly state what miglit be supposed 
to be the history of marriage and what is, 
indeed, very commonly supposed to he its 
history. 

Forms of Marriage. It used to be 
thought, then, that in the beginning tliero 
prevailed a state of what is teeliiiically called 
promiscuity. 'J'ho modern tenn for tliis is 
“free love” — the worst debasement of two 
noble w'ords with whicli the }>rcsent writer 
has any acquaintance. Then, after a time, 
a certain amount of order would l)egin to 
display itself, TJicre might, for instance, be, 
as inoeed there certainly were, some more or 
less wvere restrictions upon this frctulom or 
propaiscuity. Tlien, in certain societies wltcn* 
for some reason there Avas a scarcity of women, 
there might possibly be instituted tlie form of 
primitive matrimonial institution which is 
called /jolyandry-- liU^rally, the existence of 
many busftands. Folyand^ has certainly been 
a fact hi various parts of the Avorld at certain 
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times. Perhaps the commonest fom it has 
taken is where one woman is jkis^sed' by 
two or more brothers in common. 

Miicli more frequent and important is another 
aniiient' matrimonial form, knowm polygamy, 
and familiar to most of us in consequence of its 
revival by the Mormons. It is true of polygamy, 
however, as of all other marriage forms except 
one, that it has played a very much smaller 
part in human life than used to be supposed. 
It may be said that polygamy has nfever been the 
rule anywheri*. It may have been permitted, 
which is a very different thing. Generally 
speaking, among peoples where polygamy has 
he(*ii permitted it has been practised only by the 
wealthy few. 

A Theory that Ignores Human 
Nature. In our imaginary liistory of marriage, 
then, w'e may siqqiose tliat, in course of time, the 
forms wc have named, and many dtlicrs, were 
all supers(^ded among progressive peoples by the 
form which is known as momigamy — the union of 
one husband with one wife. During the historic, 
period this is the form of marriage that has 
g4*nerally obtained the approval of established 
religion, and during the (’Jiristian era it has, of 
course, been tlie only form of legal marriage. 

Now% the modern view' is that this supposed 
imaginary history of marriage m*ods very con- 
siderable r(‘visioii- and a. revision all in one 
direction. It is (ivoiy^ day being more clearly 
rec(ignisod by s(‘rious students that tlie norm, or 
normal type, of marriage is non<^ other than 
monogamy, and that a II the other forms of marital 
relation must he regarded as mere local and 
relatively iinim}>ortant d(*v'itions or aberrations 
from the normal type. It is, further, most 
positively and warrantahly believed tJiat in the 
course of the history of man, whether under tJic 
tro))ieal sun or amid the Polar snows, there never 
was any stage of promiscuity. The wrihu’s who 
believed in a primitive promiscuity not only liad 
no positive evidence in their favour, but w'crc 
running right in the teeth of human nature. 
The key to all human institutions is human 
nature, and the theory of promiscuity ignored 
the facts of human nature — facts so deeply 
rooted in it that they are sliarod by sub-human 
na.turc — that is to say, by the low'er animals. 
TIui m(u*c mention of the word jealousy is 
sufficient to make anyone a sceptic so far as 
this theory of promisonity is concerned. 

The Triumph of the Only True 
Marriage. And as rcgaifls the other fonns 
of marital relation, W'e find that their import- 
ance lias been greatly exaggerated. ^ITic truth, 
indeed, is that in all times and in all places 
the dominant tendency has Ijcen tow'ards 
monogamy, and it is monogamy that has played 
the great part for wdiich tlic Avord marriage 
stands in the deA'clopment of humanity. 

VVe are not concerned for the moment to assert 
any superiority of monogamy, but merely to stat<‘ 
the historical fact that, superior or inferior, 
natural or unnatural, ecclesiastical or civil in 
origin, monogamy has been the dominant form 
of sox relation.in lihe history of mankind. It may 
be permitted, hoAvever, to inquire into the causes 



general dominance of monogamy at such 
yanous , Ijmes, in such various places, among 
such various peoples. There are certain familiar 
foots which might be expected to militate, and 
do indeed militate, against the clominanco of 
monogamy. Of these the most imi>ortant is 
the known character of tlic amatory passions in 
man. Tims it is undoubtedly a half-truth, but 
‘no more, that the human male is naturally a 
polygamous animal. Noav, certainly, man, rather 
than woman, in virtue of his superior physical 
strength and cnduran(^e, has determined tln^ 
form that marriage lias taken ; and thus it might 
almost bo supposed that polygamy would have 
become the dominant form of marriage, o.voty- 
Avlicre, and certainly so wherever the number 
of women eonsidcrably exeeetled the number of 
men. Now% it is true that the practice of poly- 
gamy is found to liave been most extensive 
among purely military peoples of a low order of 
civilisation — as, of course, a ])urely luilitaiy 
people must necessarily be. In eonse<pien<*<’‘ of 
perpetual war, the number of men in such 
(‘ommunities is disproportionately small, and 
thus is established a state of affairs espe.(‘ially 
advantageous to the practice of iiolygamy. 

The Secret of the Triumph. But 

the survival of any social institution is not 
to be explaim^d, ami is not d(^tenuine<l, by the 
wills of individual men. It is determined by the 
neccls of the race. Many forms of matrimonial 
or semi-matrimonial institutions maybe named, 
licsides polygamy, which ofh'r marked attractions 
—some to men of one type*, some to men e»f 
another t^rpe. But these institutions have 
played no part of any note in the liistoiy of man- 
kind, because' they did not make for the survival, 
hut instead niadt* for the death, of the ]K‘opl(*s 
who accepted tliem. The writer believes that 
tb(! true cause of the dominance and triumph of 
nionogainy, as opposed to other marriage forms, 
is to be expressed in terms of the children. 

The current theories of flic success of mono- 
gamy will not hold waiter. Theie is, for instance, 
tlie theoiy that monogamy is a (^'(‘ation of the 
fliurch, which substituted it for pagan forms of 
sex relation. .The valid answer to this tlu'Oiy is 
that monogamy flourished and succeeded long 
])rior to any Church. Another theoiy state s that 
flic success of monogamy has Imvii determiiK'd by 
Nature, which ordains that the numbers of boy 
babies and girl babies are ap]noximat(^ly equal 
ac all times and places, there thus being one 
member of each sex* for each member of the 
other sex. But this theory is not valid, for, in t 
first place, the fact of tlic average numerical 
equality between men and women might just us 
well be used as an argument in favour of promis- 
cuity ; and, in the second place, man cveiy where 
dominates his follow-man, so tliat polygamy, 
among these who have pow^r, is always possible. 
Doubtless the natural fact of numerical equality 
l)etw^n the sexes may be admitted as a condition 
that is admirably consonant wdth the institution 
of monogamy ; but this fact does not begin to be 
««n adequa^ explanation - of the triumph of 
mondgain^ against^ for instance, promiscuity* 
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Marriage and Character, ' The theory 
of the present writer, to which he will return, 
is that monogamy has triumphed Ix^causo it 
provides the Ix^st conditions for the children, 
produces tlie best cliildren, who grow up to 
be the best men and w^oiuen, and who survive 
in the struggle; for c‘xisteiice as compared with 
their neighbours who practise polygamy — lot 
alone })olyandiy or promiscuity. On biuku*- 
Heial examination it might he thought that in 
the course of the struggle for existence between 
two ni'ighbouring pi'oplcs, one practising 
polygamy and another practising monogamy, 
the ])oIygamous peoples would tend to outlive 
th(‘ir neighbours because of their presumably 
liigher birth-rate. Now, doubtless polygamy 
does intake for a high birth-rah;, but it also 
makes for an infanfik; mortality conipar(*d 
with which our infantile mortality, disgraceful 
though it be, seems almost decent. In this 
instance we see illustrated the general pro 
position of the writer that it is in terms of 
the life and health and character of the children 
that Ave must express the condition which leads 
to tlu; trium])h of monogamy OAa>r its rivals. 

The Heresy of Mr. George Meredith. 
The reason, therefore, Avhy avo find so scanty 
a record of forms of marriage other than mono- 
gamy in human history is that these forms have 
handiea])])ecl tjie raees Avhieh adopted them as 
against tlie monogamous races. On the other 
hand, avc heai* much of monogamy hemme it is 
the motif Kjtnno us races that hare made hutnun 
histonj. 

Some s])eeial ooiiteinpoiary iiite.rc?st attaches 
to a particular form of matrimonial relation 
Avhich is veiy expressivt*ly termed ImseiuM 
marriatje.. Its inter«*st for us (hqxmds upon the 
fact tliat one of th greatest living men of 
letters, Mr. ( Jeorge Mi'iedith, lat(*ly gave definite 
form in the pages of the “Daily Mail” (Sept. 
24th, BKM) to the vicAvs whicli, as readers 
of his novels At ill knoAv, lu* has long held. Said 
•Mr, .M<*redit h : “ ( Vrtainly, hoAVcviir, one day these 
present conditions of marriage; Avill he changed. 
Marriage Aviil lu* allow(;d for a certain jK'fiod — 
say, ten years.” This statement of ox)inion 
naturally attracted a very great deal of attention 
on both sides of tlu; Atlantic, and also on the 
Continent of Kurope. Indeed, it has lieen 
intimately discussc'd all over the Avorld during the 
past two ><’ars ; and it has found favour in 
many (piart(‘rs, tliough it need liardly be said 
that no one A\itli the smallest pretensions to 1)C 
ri'gardi'd as a sociologist, has lanm found to- 
t'xpn'ss anything but richly deserved contempt 
for Mr. Meredith's tqiinioiis. 

Mr. Meredith’s Experiment is Con- 
demned by History. We saw in an earlier 
part of our course that tliei'e is one point of 
view from Avhich history may be conceived as a 
series of Auist and vari(*d sociological experiments, 
conducted by our forefathers for our benefit. 
We also saAv that, if history read aright, 
certain definite conclusions may be rea^^hed, 
these conclusions being sirictly scientific generali- 
sations derived hy a rigid inductive proce.s8 of 
reasoning from the expeiiments of history^ 
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Here a case in point. There ie no need to try 
Mr. Meredith’s proposed experiment, though it 
must lamentably be admitted that the experi- 
ment is lk*ing tried, or something very nearly 
ecpiivalorit to it, under the conditions in the 
United Slates 'vvliich permit of divorce at the 
pleasure of the contracting parties. But apart 
from this contc'rnporaiy and disgraceful c'xperi- 
ment, which is alarruing the most thoughtful 
and lca,st prejudiced of observers, wo can fall 
back upon the (‘Xf)erinit‘nt.s of ages long ])ast ; 
we can point to the condition of tribes which 
in modern timers practis(‘ k'asehold marriage 
— degradc^d. (h*generale, worthless, and rapidly 
disappearing. But it is not ev(‘n lu'cessary 
to condemn leasehold marriage by pointing 
to fiuds of ol)servation and (‘X})('rim(‘nl. The 
a priori method of nvisoning is (piite adoipiate 
alone to serve for its utter <ondciu nation. 
Tho sociologist has a (uiterion by vchicli he is 
cmabled to judge of marriagt* nu'thods. What, 
he asks, will Ik* tin* <-onse(picnces for the coming 
race V 

Marriage and Society. 'Flie funda- 
meutal character of the sociological point of 
vicnv is that it looks ahead. To t he sociologist t he 
individual is nothing as an individual, though 
we must discuss this froui another ])oint of 
view in a subscKpieiit ehajiter ; he is con- 
cerned with the life of society, which outlives 
many generations of indi\'idiials. 'Phis it is 
which endows marriage* with its siipn'ine im 
portance for him. lie leaves it to the psycho- 
logist to impure as to the comparative worth of 
maTTiflgc and other forms of sex relation to the 
individual ; but Ac niiist impure as t<» its in- 
fluence upon the futun* life of the society ii\ 
which it occurs. Maniag(' vimlieates itself in 
his eyes because it furnishes the one perfect 
condition for tlu* young generation Avliose 
business it is to continue the life of suei(‘ty. 

Thus the sociologist looks with entirely dist inct 
interests upon tho two kinds of marriages. The 
childless marriage is doul)tless of interest to the 
])sychologist— the student of (*haracter ; but 
it matters scarcely anything at all to the socio- 
logist, for it signilies nothing for the future. 
True, it is a social relation, hut, so far as he is 
concerned, it amounts to nothing more than that 
two persons, Avho hap})en to be* of opposit<' 
sexes, live in the same lionse and arrange their 
finances jointly. It is tlie appearance of a baby 
that vitally inter(*sts the sociologist, for now ho 
lias to consider not merely a mairiage, but a 
marriage leatling to the famUtf. Tn this n*spect 
he is like Nature. She, also, is careless of the 
single life,'’ and for those who are not pan'iits. 
^yhether they be marri(‘d oi- unmarried, she cares 
little or nothing. “ Her sujireme interest,” as 
the present >vritor has said i‘lsi‘where, is with 
those chosen individuals upon whose eliaraet^ rs 
and behaviour, ns upon no otlu'r factor in 
tho universe, the Avhole future of the race 
depends.” 

Tho True Test of Marriage is the 
Family* Tlie fertile marriage is of supreme 
importance to tho sociologist because it leads 
to the cstabli.shmont of tlie family. The typo 


of the family, historically considered, has varied 
in dependence upon the type of marrif^, 
and we may lay down tho proposition, as 
sociologists, that the value of any form of 
marriage may be judged by the quality of 
the type of family which it tends to proauco. 
It is this fact, in tlu^ present Avriter’s opinion, 
which (explains the observed preponderance of 
monogamy in the history of man. Monogamy 
prodiues the best type of family ; the best type 
of family produces the best typo of society; 
and thus the races which have used other forms 
of sex relation in preference to monogamy have 
played no part of moment in history, and have 
left scarci'ly any records at; all behind them. 

As the arrangement of this and tho allied 
courses indicates, are attempting t/O base 
sociology upon the solid gi’ound of Nature.” 
We can hav(‘ no inon^ certain warrant for 
any social institution than that we find it 
sanctioned by tlu^ facts of biology. Nowr. 
it is an <‘xtn‘niely not (‘worthy fact that th(i 
hiologi(‘al sanctions for marriage are actually 
older than the human race* itself. In many of 
the lower animals avc find that institution called 
tlu* family —a family produced by a monogamic 
union of l(‘ss or great(‘r permanence. This fact 
of onittml marrmn is of tho utmost interest tt» 
the sociologist, who builds U]>(>n biology. It 
furnishes him with y(‘t another of the many in- 
stauc('s wlu'H* institutions supj)os(*d to have been 
inv(‘nt(‘d by man, by tlu* law', or by the Church, 
arc found to have* })layed tlu‘ir part in the evolu- 
tion of life* even b(*for(^ tlie (*nu*rgence of man. 

The Ideal Family, The ideal family is 
that ])r(>due(‘d by monogamy. Not very far 
behind it. ])erhaps. is the type of family produced 
by a (pialilied polygamy, such, for instance, as 
we observe in tlu* patriarchs of the Bible. 
K(‘latively to tlu\s(*, and ('specially U> the former, 
all otlu'i* kinds of iiiarriagc* stand condemned ; 
and tbi.s const itut(‘s tlu* iiltimab* w''arrant for 
monogamy. Contemporary ’ practice and ex- 
])erience may be (pioted in ])roof of the assertion 
that tlu* monogamic family constitutes tho bent 
condition of ('nvironiucnt for the rising genera- 
tion. I’lie b('st kinds <jf family of this type con- 
stitute the realisation of the ideal. We are 
incapable of eoiua*iving anything bett/Cr. Those 
who advocate “ leasehold marriage, with State 
(*are of the ehildn*?!,” or those w'ho advocate the 
“nationalisation of the children,” as a general 
prineiph*, may be eoimselled to consider the 
exp(*ri(*nc(‘of those w'hose duty it is to make pro- 
vision for paup(‘i‘ orphans or other children who 
are necessarily throw'll upon the State even under 
j)res(*nt arrangeiuents. Many different plana have 
been tried for dealing Avith such children. These 
range from thi^ most unnatural to the most 
natural. Tho first. d(*scription surely applies to 
the herding together in large institutions of 
ehildn*!! all of one sex, and, as far as possible, 
all of one age. This plan is as remote as pos- 
sible from Nature's indications, having nothing 
but (false) economy to recommend it. At tlu' 
other extreme is the boarding out of thes(* 
children under conditions as nearly os possible 
approaching those of the normal family. 
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The Stipreme Value of True Mar* before it is able to fly away, and depend for life 

Race. In ^.neral it may be said upon its own aotivities. But the young' of the 

that ''the nearer our provision goes towards human species are different ; they pass through 

the establishment for those eliildren of condi- an extremely prolonged stage of dependence in 

tions simulating those of the family, the belter youth. Not only is this longer tlian in the case 

are the results Indeed, wliat sane of any lower animal, but tlio degree of dcpend- 

person will dispute that the best prospect for an enee is iiuich greater. It is perhaps the most 

orphan is afforded when it is adopted by some remarkable paradox in the whole ot living 

parental-hearted pair who will treat it as if it nature that of all young beings the young 
were one of-their own children ? ” No one who of the dominant animal, the ‘‘ lord of creation,” 

has paid the smallest attention to th(‘sc facts can .should be the most helpless, and the longest 

hesitate to acbnit that the proposals for lease- helpless. This fact, imdoiibtedly has a great 

hold marriage and nat ionalisat ion of the children meaning, even a greater than tlie meaning on 

touch the ultimate bottom for ignorance and account of whicli we have here refeiTod to it, 

short-sighted stupidity. The more we study the which is that tin? family and the due exorcise 

family, and substitutes for the family, the more of parentage, more or h^ss important in most 

clearly we see that the institution of moriogainic of the lower animals, are of supreme importance 

marriage has the llrial warrant of Nature. for man. So long as man retains this character — 

Monogamy has survived, not because of the that at birth he is uUerly helpless, and that for 
injunctions of any Church, but because it has many years afterwards he is incapable of fighting 

supreme “ survival value.” n’his it has •‘])artly his own battles — so long will the surv^al value of 

because it implies a due control of male pa,s.sion marriage bo .supreme, and so long will the empire 

and a duo limitation of female endurance ; f)f thc‘ c'aitli be given to those societies which 

I)artly because it promotes tin* development avail themselves of that value, 

of the higher sentiments and n'presscs tlic lower ; Marriage will Survive all Criticism. 
hut pre-eminently herauffe itprovuhs jnr the eouuny We may speak indignantly of amateur critics of 
nice a peerless enmnmment.'' marriage at thi^ prt‘S(‘nt day, and our indignation 

Why Other Systems Fail, rommunal, warranted, but if we were able to take a quite 
or collective marriage, group marriage, lease- impartial view, caring nothing for any one society 

hold marriage, and “ pooling tlu^ children,” rather than another, we should have no need 
have all been the subj(*cts of cxpcuinu'iit by concern ours(‘lv(‘s. No institution that 

man in the past. They have all failed, and makes for life is really in danger or in need of 

all for the same reason, l)<‘caus<^ th(‘y did not our assistance, ^rhere is a natural automatic 

work. “They had no survival value, and the process which has VH‘cn at work since the begin- 

socictics which ado])ted them are no more. ning, and which will continue working to the end; 

They had no survival value because they piv- it is the proc(‘ss which Danvin called “natural 

vented the formation of the family, upon which selection,” and Spencer ” the survival of the 

alone must be founded any liuinan society fittest,” and it <‘usur('s that whatever individual 

that is to endure.” eliaracter or social Mistitulioii makes for life 

Now, it is true tliat oaks survive and multiply, ^vill survive. .Ma,rriage, as we have demonstrated, 

and flourish without the aid of the family. It is sueh an institution, and it will bo practised 

is true also that there are some sub-human „pon the eai th a liundred thousand years hence, 

societies, such as those of social insect. s. Here and tlicre a society may try something else, 

which flourish without any iii.stitution that forg(‘tfiil of the fact that it is not w^orth while 

really corresponds to our family. Tt is true to repeat any of the old experiments which have 

also that among birds tin* family lasts for only aln^ady been made ; but the sodety which 

a short period, and birds still tlourish, even though abandons marriage, will simply go under before 

monogamy, as practised by them, may lx* an the society w hich does not. Tims fell the “ glory 

<‘xtrcmely brief affair. If leasehold marriagt*, that Ava,s Home,” and the same cause— a decline 

so to speak, be an etlicient social iustilution j,) this luridameiital morality- would assuredly 

among birds, w'hy not also amongst men ? tend to the dcstrud.ion of an empire greater 

The Key Fact of Marriage. The still. Tt is at, the heart that empires rot. 

answer is that there is a fundanuaital differenee The two chief works upon marriage in the 
betwcou- the early stages of the life-history English language are - <‘xeepting, of course, that 

of man and those of the life-history of any part of Herbert Spcaieer’s “ IVinciple of Socio- 

other animal, not to say plant. If tlie young logy,” which (h'als with the subject — Professor 

acorn falls upon good soil, it is quite independent Westermarek's “History of Human Marriage,” 

of any care on the part of the oak which bore it. eariying the investigation onwards from the 

The young insect may need much eare for a short .stagi' w here Spimeia* left it ; and, secondly, 

period, but very soon it is able to find its own the “ History of Matrimonial Institutions,” 

living. The young bird must be fed at first by Professor (J. E. How^ard, of the University 

by its parents, but only a short time need elapse of Chicago (Fisher Unwin HK)4). 

Continued 
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By W. S. MURPHY 


Cutting the Stuff. Cutting bottom stuff 
for the boot factory is a trafft' l)y itself, at 
which a man may And ustffnl employment for 
lK)ih head and hands. When the leather comes 
from the stores into this departimuit, the hides 
are ranged, trimmed, and rolled. No doubt. 
th(^ mail who puts the butts and side piee(‘s 
together thought he had doiu‘ his work pretty 
thoroughly, Jind so far as leather classing go(‘s, 
he may have done the best ])Ossihl(‘ ; but \\v 
have something more to ask from the leather. 
The eutt(‘rs need ])iee(‘s of smdi sliape and siz<‘ 
as they ean put them into the machines in 
hatches. All the leatlier to he cut lias, then*- 
fore, to be sorted. Soiling is not merely a 
ease of putting hides of the same size* together, 
or getting them trimmed or shaved to requisite 
dimensions. Before starting on tliMt job you 
had better make jouvself w(‘ll acquaint i‘d witJi 
the various tannages and elas‘<es of 1(‘ath<‘rs. 
Verbal directions in tliis matter ari' useless. 
Tfvat is to say, you have to learn the trade by 


dies 1 50 1 and presses ranging in size and power 
from th<* foot-driven press that cuts lifts or 
side pieces to the heavier presses that stamp 
out the strong(‘st soles. Revolution presses do 
not demand t hat the hart her be ranged ; but it. 
can be cut up in whole sides or butts [51 J. If we 
arc to get the best results from these mechanical 
cutters, the leatlier must be of such uniformity 
as will enable us tt> go ahead without stopping 
to adjust and alter to suit variations in siz<* 
and grade of leather. Thi* edge of each knife 
blatle is exactly tin* sha])e of the piece of leather 
to be made. Look along tlie edges of a sok* 
knife, and yon see that the shape is a .sole, and 
so wdtli all the otliers. Fix tlie leather under 
the ])ress, kiy on llu^ knife, and put th<? driving 
belt into action. In a moment there is a enmeh, 
and the solt‘S are cut. 

In principlt‘ all the die-cutting machines are 
the same; aft(T liMAing learned to work one. 
it is easy to take up th(‘ others. One thing must 
he constantly borne in mind — those machines 
need the assistance of the 



operator ; tJiey are not 
automatic, and to work 
them a man must give his 
wliol(‘ attention to wdiat lie 
is doing. A leather-euttor 
is a skilled w’orkinan, though 
not always rewarded as sucli. 

Insoles and Welts. 
An insole comes from tJu* 
cutting-room a plain piece 
of leather sJiaped to the sole 
of the last ; but it could 


50. KNIVKS FOR CUTTIMJ BOTTOM STI FF (B. T. Shoe yaehiiio Co., Leieestei ) h ll dly be SC WIl in that fomi, 

even by hand. The edge of 

practical experience, step by ste]). Having put the insole which lies under the lop is pared away, 

the liides of each class together, av(' range, them leaving a corner into vvlii^h the sewing holds ; 

on the cutting machines, which may he either tliis is technically called the lip. Forming a lip 

guillotine or horizontal, according to the class is a delicate operation ; but our mechanics have 

of leather with which we are deviling. got over it. One of the best is the “G(X>dyear " 

Rolling. When tJie hides jind pieces come channelling inaeliiiie, the cut t ing parts of which 
from the ranger, they are sipuire-sided. But are a slant ing circular blade wTirk ing on a flat disc, 

we do not hand them over to the cutters yet. f.ay the insole on the* disc, and the knife cuts 

Leather, as it comes from the* tanner, is not round, forming a clean lip in a very short time, 
of the close fibre we ut'ed for boot -making. Cutting Welts. Welts in the factory are 
To stiffen and close it, we pass the leather, long continuous strips of split leatlier. Tlie 

after wetting, through a ])air of heavy rollers. short strips of leather have been cut from 

From the pre.ssure of the rolls the stuff comes the liides, and now' wx* run them through the 

out clear and firm. welt-splittor, which levels them neatly witli 

Cutting Soles, 'riie different kinds of wedge-shaped sides. The ends of the parts arc 

leather are now' distributed among the various neatly spliced and joined with cement to form 

cutters. Light flank jiieces go to the cutters ti continuous ribbon of the length required fo) 

of stiffenings, shoulders to the insole cutters, the machines. They are o.lso cut with an in 

butts of graded sorts to the sole cutters, and genious tool called a weM-stripper from shoulder^ 

scraps of heavy leathers to the heel lift makers. dressed specially for the purpose. 

Now wve see the benefit of the ranging. Vor Lasting. Our materials arc now shaped, 
every size of hoot we have a special .set of cutting and w'e assemble them, to begin making up 
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The .iippers, th(5 lasttj, the insoles, arc here, and 
now be^itis. that arduous and difficult operation; 
the lasting. 0p till the end of the nineteenth 
century, hand lasting [63] was carried on in the 
host clipped factories ; it made a gap in the 
mechanical organisation of the factory ; the 
hand laster could paralyse the greatest factory 
in the world. 

Machine Lasting. Between about 18i)8 
and 1903 no fewer than six effici(‘nli machines 
were placed on the market, and improvements 
have been constantly going on since. The 
method of the b?st of these machines j521isan 
imitation of the hand lasting act ion. T.iast and 
insole are inserted into the upper, so as to 
hold easy, and then put into t he mechanical 
laster. Presented to the machine in a slanting 
position, with the insole uppermost, so that 
we can seo exactly what is being doms tlu^ 
lop is gripped by a pair of power-worked 
pincera that pull it< upwards, drawing it tightly 
on to the last. The pinc(M\s are adjustable, so 
as • to w'ork upon any size of upper. Wipers 
now come into operation and lay the upper 
close to the insole, and tlve taeks are driven 
in simultaneously to^ make th(i work secun\ 
This operation of pnUin(j-ov€}\ as we name it., 
is begun and completerl in fifteen seconds. 


Serbes of Lusters. Among the other 
lasting machines tiiero is a seri(‘s with which 
the worker should be acquainted, the set grading 
in degiees of complexity. Taking the common 
laster first, we find it to he a rather complex 
mechanism, though not difficult to work, the 
parts being strong and automatic. Our second 
machine [52] has a twist motion that brings the 
top on all sides t'losc* up to the feather of tlic 
insole, and a slanted lack-driving, arrangement 
that drives in the tai'k and fastens tlie upjKJV. 

Joining Insole, Welt, and Top. We 
are ready to begin what, lias b(‘en dtsscribed as 
the ‘‘ impossible ’’ mecluinieal operations of the 
l)()ot. factory. Handicraft bootmakers used to 
ask. How was it ])ossible for a machine to put a 
thread through wi^lt, upper, and insole all at 
once eonvinetsl that it could not he done. But 
the machinists of the hoot factory oiler us a 
ehoie(‘ of machines foi- the purpose, each one 
advertised as capable of doing perfe(?t work. One 
thing h(‘l])s another, as Arkwright is reported 
to have^ said when he organised the cotton fac- 
tory. The mechanical lasters are designed to 
make tlH‘ work of the smving machines f*asy. The 
springs and levers of ev(‘n the least complex of 
these machines are so numerous as to render 
description unint(‘lligible even to the worker. 
Yet th(‘ action is perfectly 
harmonious. Set the hoot in 
]>lae<% and see how the work 
goes on. Tlnough welt and 
upper and insole the stitches 
are made by the cunningly- 
devised mt'chanism, [54J, and 
as each stitch is made the bool, 
moves forward the length of 
the stitch [27]. 

('n this machine is a ball of 
white thread, and at the side 
is a coil of welt. Wlien the 
boot is plaei'd on the fiango 
iiiKh'i’ flit^ needle, the thread 
comes through a hath of wax 
kept constantly at melting 
point by the steam heater, 
and at the same lime the welt 
uncoils to the boot. Both are 
manipulated by the needle, 
which diaws the thread 
through welt, insole, and 
iippi'r, and firmly binds tlicm 
togetluT. 

Preparing for the Out* 
sole. As we have taken it 
from th(‘ welt sewing machine, 
the boot would liardly make 
a good foundation for the 
outsole. The seams arc rough, 
and between the .surroimtffiig 
welt and the insole there is a 
hollow space. 

Filling. Very light boots 
arc paekc‘d with felt soles 
thinly covered with cement ; 
but for strong boots the pack- 
ing Is scraps of fine leather, 
graded to the thickness of the 
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welt. For this purpose we have a small 
shaving machine, in which a boy puts bits 
of leather, and brings them out neat packing 
pieces. At his side is a small sclf-lieatiug vessel 
full of melted rublwr solution, and with the 
brush attached he sticks llio insoles and puts 
in the pieces of packing. 

Levelling. When the solution is dry, we 
take the boots to the insearn IcvoIUt, whicli 
trims the welt and lays the seams at the same 
time, fjiko the rest of our machines, the s(*am 
trimmer is v(‘ry complex in the mechanism and 



52. i'onsomdatkd hand -method j.astiN(; 


MACHINE (It. Shor MadiiiK- Cn., Leiivster) 

very simple in operation. All ve need to do is 
. to hold the hoot in the jaw of the machine and 
let it throb round the sccams, smoothing each 
stitch down as it goes along. 

Soling. . The boot soles are passed on to 
dhc blocking press. Pair by pair the pieces of 
liard leather arc fed in on the top of tlie foot- 


moulding blocks, aiid over them' coSea down 
the matrix, to lift again, and let out a pair of 
finely-modelled soles. 

Cementing. Sole-laymg is our next im- 
portant work ; but before that can be done we 
hav'e a choice to make. The question now is 
whethcT the soles are to be pegged on for sowing 
or cemented. The best ancl most satisfactory i.s 
the cem(*nting. and for this we have a fine ma- 
chine. Within a jacketed ])an, healed according 
to th(* general syslt^m of the factory, rubber 
solution is ke])t< soft, and within the pan revolves 
a round brush. Over this brush the soles are fed. 
and it smears the flesh or inner side with the 
.solution. 

Soleslaying. Wc* have to be smart now, 
for tin* rubber oenu'Ut diies (jiiickly. At the side 
is the turret sole laye]*. I’htMe are stiveral, but 
we can work only one. h'ixed on a revolving plat- 
form, this litth‘ tow4‘r of mechanism holds six 
iron soil's lined with pads, of soft rubl)er, and 
on the f>latform under each movable holders 
that let in tlie lasted boots and hold them tight. 
With one hand take the clasping levers, and tvith 
the otliei* set- in tlu^ boot with the sole on it. 
Now fix tlie grijis on toe and last, and the toj) 
]»ads of lubbcT come down to make the whole 
fast in a firm grip. 1'’lie inrret moves round, and 
olTi'is another station for your boot ; you repeat 
the o])eration. Whiii tlu^ six stations luive been 
filled, till* boot first fixed comes round ready to 
be taken off, and its place is filled with another 
lM)ot. You can lay a thousand soles per day 
with this machine. There are other sole-laying 
machines eipially serviceable. Another inter- 
I'sting model has a vertically revolving motion, 
with four stations. As Die mn-irhine slowly goes 
round, the station at the to}) aiitomatieally re- 
laxes, the action of turning elanniing the laying 
piH'ss down oil the newly inserted boot. The 
variety of sole -laying machines is considerable, 
and tin* elfort of machinists is to ri'uder them 
as gentle and firm and automatic as possible. 
The maximum eapai ity, so far as we have seen, 
of the best of thi'se machines is about l,2t)0 
j)er day of actual working. 

Sole Rounding and Channelling. 
Sewn soles arc ehannelled to hide and protect the 
stitching. (Iiannellers are called upon to work 
any variety of machines. Some are merely little 
kuivi*.s held in the grip of a motor, tvith a stand 
for tjie boot ; others are more complex and aim 
at rounding the solo while making the channel; 
but none is difficult to understand. The chief 
thing to wateli in tlu^sc machines is the adjust- 
ment. A thin sole will not stand the depth of 
ehaimel that a heavy sole requires. 

Stitching. Tlu' soles are now stitched to 
the -welt by a machine which is called the 
‘‘ rapid stitcher " (56], the boot being laid to the 
nuieliim^ without removing from the last. 

Blake Sewers. Boots are often madi‘ 
without a welt by sewdng with a “ Blake,” already 
described. This machine is still in general use. 
No boot factory scw'or can afford to bo in ignor- 
ance of the working of this machine. On tin 
head of a tall standard the complicated mcchaii' 
ism is sot. while from the platform in front 





OPBRATIONS IN BOOTMAKINO 

63, Lasting ))yhand 54, Sewing in a welt on the G<xMiyear welting machine 66, Working the (J*)odyoav ra^>ld atitchei 
58, Bottoming^ or levelling the sole to shape of the last 57, Attaching the heel hy heeling machine 68. Inmining the 

sole edge by machine 
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ari we propose, would help all parties. When th(i 
solc-sowcrs and hecl-fixors have put the boot 
together, the work of tliat department of tho 
factory is done. The rest belongs t o the finishers. 
It seems ridiculous that sole-lcv’olling should bo 
included in soling while edge -trimming belongs 
to the finishing division. 

Heel-trimming. Tliough finely cut to 
shape when laid on the boot, tlu; heel has 
margins whieh eaii he dispensed with only aft(T 
it lias be(*n seated on the boot [BOJ. The front, or 
In-east, of the heel has been left rough for shaping 
lo tlio level of the shank. Breasting is very hard 
work, and needs a sharp, strong knife. Over a 
dozen kinds of breasting maeliiiies arc regularly 
(-miiloyed, but the best are v(‘ry simple. A 
knife the shape of the hieasl required is tlxed 
on tlie head of a pn^ss ; tho boot is s(‘t in the 
>tand, and th(^ knife shcairs down, cutting a ( lean 
breast. 

'I’o give our Ium-I a solid a[>pearan<Hs we take 
it to th(i scouring machine, and on Hat sand- 
])ap(‘r, running on spindles, the heel is smootii(-<l 
to a line level. 

Edge-trimming. Like tlu^ heel, the sole 
has l)(H*n left with rough edg(^s, and for trimming 
these wc have tlie machine cutl(‘rs. lT<‘re the 
special charact er of boot making machinery comes 
out strongly. The edge trimming machines are 
notliing more than im'chanically-drivcn knives 
1 59], shaped to suit, rnstcvid of llu* flat hlad<‘S w(5 
use by liand, the cutters are grooved blocks 
• tf st(‘(‘l, east in a wluad and lixed on a spindle. 
Against the revolving cutters the hoot is held 
158], and a fine (-dge is tl\e residt. 

Buffing. In most trades, Im fling implies 
jatlisliing ; but with us the meaning is th(^ 
opposite. The object of huffing is to tak(‘ off tho 
ol(i surface of the l(*ath(*r of sole and lu-el, and 
pi(‘pare it for receiving a iicav siu-face. But w'o 
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use huffing wIkn-Is. like other workers, tlit* 
dillVreneo juMiig that, while wood and steel are 
smoothed by tlu- rough s\»rfacc, the leather is madi? 
rough. On the rims of the wheels Imnds of 
coarse emery are lix(‘d. By apjilying tfie sole 
and heel to tlu- running wheel 1 62), we scour off the 
surface- of the leather in a regular manner. One 
thing has to be speci Ily watclu-d, and that is 
the work of the emery on tlu- sid<-s of tho soles, 
or tlu- (‘dges so carefully <‘ot w'ill hi- 
ground dou n. Simple* as it looks. Imfling 
can not lx- li-ariu-fl in a moment. 
Nothing ( an ol)lit«‘rat(- tlu- st rt-aking and 
si-mlding ()f dch-idivi- Imfling. Dust Hies 
from the huffing wlu-(‘l at a great rate-, 
"^ro k(-ej) tlu- ail’ of tlu5 workshop clean 
and prose rv(‘ tlu- lu-althof tlu* opt-rator, 
the w heels an- hooded over Avith eovixs-, 
through which attaehod fans suck the 
leather dust into elos(*d ree(-pta(des. 

Sandpapering. Similar in eon- 
struetion, the sandpapering machines 
h(*giii to build smoothness on the rough 
work of tlu- (-merv buHing wheiHs. Tho 
rollers are made to n-sc-rnlilo in feel and 
elasti(‘ity the human fingers, being 
com])osed of h-lted material tinder the 
sundpap(-r. 

BlacKing, Edge-setting, and 
Polishing. In this division the skill of 
the workman counts for more than the 
sp(‘od and structure of the machitu-s. 
So long as the present fashion of hoots 
maintains its hold on the popular taste, 
no otlu-r system, it seems to ns, is 
possible. The routine of tlie hand- 
working bootmaker is preserved. First, 
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64. TiiKKiNt: Till-: hodt 


liot iions aro run over Ww oflg<*s 
of llio solo 1 63], tiio hack of tlic liof'l, 
and tin* skiving of tin* waist or shank ; 
next, the hlacking or ink is hriislnnl on ; 
in‘xt, the hca.l<‘d setting ii'ons run round 
and over, making tin* <lark place s shine 
like mirrors ; and then, w it h grease and 
hia<•kinL^ hruslu's and cloths, tln^ whole 
l)Oot is made* hcaiitiful. 

\V(‘ work with imu’hine tools in the 
factory ; tliat is tlie sole dilTcreuice 
hedween th<‘ anciemt and the modern 
practice. Wlu'ri* th(‘ l)ootmak(‘V heals 
ills irons at a gas jet., we have the gas 
,'^tove, or patemt ring ; we fix the irons 
in a. mae’hine ainl hold up the M'oik. 
instead of grasping the hainlle of tln^ 
irons in our hands and Je'aning down 
to givi' pressure on th(‘ peilislu'r. I'or 
the little* iidv'hrush we have* the f>ale‘nt 
cireular hjush, and fen* the* ch‘aning 
cloth a pn(*umatie‘ felt pad. ()ne*gre*at 
and important dilfea’e'nce remains, and 
it (‘xplains A\hy maclnne'iy has heem 
ade)pt(‘d fe>r hand lahoiir in tlii.>, the* 
d'.’lieate toue hing-np of our we»rk. In 
ten minute's, Avillmiit stre*ss, Ave can 
turn e>ut as much Avork as a hoed- 
iriaki*]', working hard, could do in two 
hours. 

Tying. When linishe'd, the hoeds 
pass in pairs on tei the* tying mae hine, 
which, with one stite-h in eae'h, links 
them together. Then they pass into 
!h(' tree'ing d(‘partment |64|. By tln^ 
tre'eing de'vie'c Ave ha\e l)(*cn enabled to 
elispcnse^ Avith the^ last during the 
linishing ])roe*<*sHt*s. Fornie‘d of se\cral 
pie'e'O^, the* tiT'C geie's into the beAot , and 
is -ere'we'el up te) the* si/a* of the* last , sha]»ing 


the boot again, and lixing it in the prope'r form. 

'riu* beteet has l)(M*n made* j-i ady for tin* 
Ave-are*!' ; whe» tliat ma.\' he^ earnied !)(' 
gue*s.*<(*d, but A\e ha.V(* deilU* e)Ur be'id til 
gi\ e* a. geeod l)eM)| . 

Technical Trade Teaching. 

Witli all its limitations, the bootiuakliiL' 
inae'hine* fae-teuy |)re)duee‘S good weak, 
anil handie'i’aft can iieAa.*r again obtain •» 
sti’ong heilel on tbe* be)ot maik(*t. It i*' 
sal isfacleiry. therefore, to find our 
iiieal seheAols in London, Leicester, L(‘ee]s 
and (da^geew teaching machine* hoot 
making inste*ad e>f confining their rOort*^ 
to im]>arting acraflwhich has sunk into .1 
siihsidiary though artistic branch of th'’ 
indust ly^ Handicraft hoot making i" 
the* feuindation of the trade.N and. as Midi, 
shoulel be* taught, but knoAvle*elge‘ 
machineiy is indispensable.^ to tlv* worl*- 
man e>{ the* pre'seut day. 

Many eif the* ])he'le:>graphiej ilhisiratiou-' 
in these* a.rtiel(*s Avere takem in tla 
faetori(*s of the ''rrueform Boe>t( Vmp in> 
of Xeirthamplon and Londem. 

r>e)e.)TS AND SiioF.s i'oncjudnl ; 
jollourd hj/ 
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VV7E now consider the question of th(^ disposal 
^ of tho sewage from a toAvn. TJiis must 
be (*rr(H*ted without causing a nuisance by 
polluting the air, the AAater of a river, or the sea. 

If the town be situated near th(‘ S(‘a or a tidal 
river, there is a natural tendency to assume that 
the seAvage can lui got rid of by fliseharging it 
there. Before this can lx; safely done, it is 
essential to take eareful float observations [see 
])age lOltiJ, to ascertain Avhether, und(T every 
londition of tide, tlie sewage will lx* carried away 
Avithout causing a nuisance by polluting the 
ior('sh(>rc, either near the outfall or elscAvhcre. 

In determining Avhat standard of (‘flluent 
should be required at any si‘Avage outfall, each 
eas(^ must be eonsid(‘red with reference to ils 
oAAii special conditions. To insist on a pprfcct/if 
]»iir(‘ (‘lllucnt would, in most east's, be unreason- 
al)l(\ In past years it Avas unattaiiiabh', but is 
now ])0ssible, as Avas the ease at .Maidenlu'ad, by 
t'ledrrr.nne, a sterilising fluid ])roclue(‘d by passing 
a current of electricity through salint* solutions. 

Management of Outfalls. Another 
matt(*r des(*rv<^s mention, and that is in reference 
tt) the managi'iut'nt of soAvago outfalls. EAen 
supp{)sing the most suital)lc systt'iu has been 
carried out, the antici))ated results may not ho 
attained OAving to the Avant of «‘arc or intelli- 
g<’iiee in managing tlw' outfall. 

In some jilaees avIku’c; it has been fouiul 
lu'cessary to discharge th(‘ soAvage only at certain 
tides, to ensure fluid filth Ixung carried aAvay at 
ebb tides and not. r<‘turncd at the following 
Hood tides, storage chambers liave been made 
.it the outfall to retain the scAvage until the 
jM()))er time for its diseharge has arrivt'd, A\heii, 
by raising a sluice, either by hand or automnti- 
< ally, the. stored scAvag<^ is h't out fi'om the 
<‘liamher. This arrangement is liable to failure 
in tlie event of h<*avy ra.infaU following a period 
«>f dry weather, Avluai the scAvers are lluslied and 
llu* (luantity arriving at the outfall is more tlian 
can in' retained there until the right time for 
its discharge into the sea or estiiavy. In ease's 
where sucli an outfall scaaci- receives stoi'in Avatf'i* 
the siorage chamber may be a veiy costly Avork. 
Aji alternatiA^e method of dealing Avitli tliis 
b'mporary excess is to lift it by centrifugal 
]>umps the few feet necessary to discharge it 
above the top of the tide Avhen there is a coinci- 
dence of a high tide and a heaA>^y rainfall. Such 
iui arj'angeimmt, lioAVCVor, requires to hv. worked 
almost automatically, as tlie eoineidence may 
happen only once a year, and then in the middle 
ef tho night. Anyone desiring to follow this 
matter further can study two recent eases of 
pollution which w'crc chnudeil in the Courts. 
Cne is “ Lord Gifford i\ Chichester Corporation,” 
whore the action was based on the pollution of 


the air and foreshoie in an estuary. Tlie other 
is “ Fester v. the Warhlington Urban .District 
Council,” aaIku’c tlu^ plaintiff’s oysti'rdx'ds wi'ic 
polluted by tlie diseharge of scAvagt^ near tlu'in 
and his oyster trade intcrfi'H'd Avith. Jhith tlu' 
eases Avere decided against the authorities 
respoiisihle for tlie s('Avag<' outfalls, and they will 
serve as a precedent for future refen‘iu*<‘. 

River Pollution. The Bi\a‘rs Pollution 
PreA^ention Act, 187t), Avas passed to meet tlw' 
Avell-fouiuh'd di'inand for such legislation as 
Avonld ])rev('nt flu' injury and pollution of rivers 
by the discharge into tlu'rn of refus(', ])utrid solid 
matter, or otlu'r Avastc or noxious or polluting 
liquid or solid si'wage matter. The Act di'als Avitli 
the evils umkr tluvt' lu'ads : (I) solid matters ; 
(2) sewage pollution ; {.‘1) manufa<'turing ami 

mining jxillution. 'riie jirohihit ion as to putting 
solid matters into rivi'rs is absolute, ^riie probi* 
bition as to the diseharge of sewag<? or ]K)isonous 
noxious polluting liquids from manufactories or 
mines into rivers is aeeompanied by the proviso 
that no offence shall Ix' ih'i'iued lohavi^ Ih'i'n com- 
mitted Avlu're the Huid is eonv(‘yed by a, ehaimel 
used, eonslrucb'd, or in process of const luet ion 
at the ])assing of the Act, if the best ])ra(‘tieahl(» 
and availabf<5 (or reasonably available) means 
lias hci'Ti u.st'd to rcnd('r liarmk'ss the scAA’^age 
matU'i* or ]X)lluting li(piids. In 1S9.‘1 the fol- 
lowing im])()rtant ai..cmlment Avas cnaeti'd in 
explanation of Si'otion .‘1 of tho A(‘t : 

‘'When' niiy s^'wjme bills or tl(»\\s m- is 

carried into imy slnain afti'i* pasHing Ihroiigti or 
along u <-haniH'l \\hi<-h is vi'sttsl in a sanitary auflm- 
j’ity, tlic Kanitary antliorily ^;llall, foi the puiposofl 
«»f Soctinn It of tJn* Kivers Pollution Provenlion 
.Act, ISTtl, bo (loftiiod knowingly to permit tla> 
sowage inaltor .so to fall, flow’, or bo carri 

Tlie ri'sult of h'gislation to protect our riv(*rs 
is not very satisfactory. 

Selfspurification of Rivers. While 
referring to tho avoidance of river pollution 
by discharging foul matters into it, wo 
may mention tliat then? may be eases wh<?ro 
slight pollution may ho tolerated OAving to tho 
amount of matter tliseharged and the point 
AAliero it reaches the riA’^er, togotlu'i* Avith the 
relation Ix'lwei'ii tho volumes of both, pre\"enting 
a])j)reeiable injury. It was onvv thought that 
“a riA'or once jiolluted remained abvays pob 
hite<l.” Those who have to advise about 
soAvage disposal recognise tliat a river can be 
self-elcansing within certain limits. Tlie number 
of minute organisms and plants Avliieh arc fouml 
in a river are instrumental in destroying organic 
impurities and afford under the miiaoscoixi a 
means of determining the character of the Avater. 
These organisms are found to multiply and thrivi' 
in a scAvagc-polluted stream to an extent enor- 
mously greater than they Avould in tlie same 
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slroam if unpolluted, althou^di thev exist in 
fresh water. They may be said to act as scaven- 
gers ; but, if the amount of impurity be too 
great, the organisms are, it is thouglit, less able 
to exert this b(‘nefieial action. Minute plants 
also help, by giving off oxygen wIhmi exposed to 
the liglit, and tluis assist to oxygenate the 
water. 

Liquid Refuse from Manufactories. 

The admission of liquid manufacturing refuse 
into sewers has often increased tlu^ difficulties 
utt(*nding the treatment of sewage at outfalls, 
but it is to bo anticipat(?d that these facilities 
will be very much curtailed. 'Khe local authority 
may refuse to allow trad(‘ eihiuuits to cuter 
sewers on any of the following grounds; (1) that 
they would injun^ the sewer ; (2) that they 

would prejudicially affect tlie disposal of the 
sewage ; (3) that their volume is too great for 
the capacity of the sewers ; and (4) that their 
admission to the scuver would intc rfere with 
sonui ord(M’ of a Court of competent jiirisdiction. 

4’h(5 admission of trade wa^^ti's to stivers in 
largo quantities causes difficulty in treating 
the scwng(‘ at th(‘ outfall, (‘specially vhon the 
wastes is not admitted at logulai* int(U‘vals 
coinciding with 1h«^ varying vc»lum(‘s of s(‘wag(‘, 
and whem nndesirable solids arc* not l•(‘moved. 
If the conditions as to the admission of the waste 
ho observed, tliere is no trouble in dealing with 
it, w'hen it is associated with s(>wagein reasonahle 
(juantitics, as the sewage st‘ts u]) the necessary 
putrefaetiv(* change if the waste is eitlu*r acid 
or alkaline, unless in exc('ss, when it should 
he neutralised hefon* admission to the sewei*. 
'rhe Sow'agc Commission arc of o])inion “ that the 
law should he alterc'd so ns to make it the duty 
of the local authority to providt^ such sewcu’s as 
are necessary to carry trade effluents as well as 
domestic S(uvagc, and that the manufactuivr 
should be given the right, subject to the ob- 
servance of (’ertain safeguards, to fliseharge trade 
(‘tffuents into the sewers of the local authority, 
‘ if he wishes to do so.' ” 

Tidal Waters. Tin* rcMiuircmeuts of the 
Public Health .\ct with reference to tin* puriliea- 
tion of foul fluids hefon* their discharge into 
rivers, (*te., lias not l)t*en considered as applying 
to tidal waters, and the Hiv«*rs Pollution .Act 
has only v(u*y rarely been put into force. Tiiasmueh 
as it is illegal under the common knv to pollute 
the air, ortht; rainfall nftt‘r it rt'aehi's the earth, 
it is equally illegal to cause a nuisance by 
polluting tlui tidal water of an estuary, or the 
ioreshores adjoining, as the i \)urts have IieJd 
in the cases to which we have refeiT(‘d. 

Compulsory Provisions. The further 
powers noAv conferred on county councils, joint 
committees, and river hoards will lead to a 
closer scrutiny of rivers and streams, and to the 
detection and abatement of pollutions. 

In arranging sewaige disposal works it must 
be borne in mind that the Local Government 
Board at the present time require provision 
to Ik? made for dealing with the dry weather 
flow, and a further live volumes, or six 
volumes altogether. If the town be drained on 
the combined systemy three volumes must be 
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treated as sewage pro|)er, and the further three 
volumes has to bo disposed of on specially- 
pre})ared filters or on land. If the town be draim;d 
on the separate system^ two volumes must be 
treated as sewage proper, and the further four 
volumes has to be disposed of on filters or 
land. 

Quality of Sewage. The quantity of 
sewage delivered to an outfall has Ixien regarded 
too much as the governing factor, without 
reference to the quality. The facts which are 
now available with respect to the results of 
treating sewage by bacterial action will no 
doubt Ix^ pro(luctivo of elasticity in the Local 
Government Board’s requirements, and will 
entail a more intelligent consideration, based 
upon detailed i‘xpi‘rt information of the con- 
dition of the sewage of the town in question. 
At prc'sent too little attention has been devoted 
to this, resulting in the enforcement or adoption 
of unne(‘(^ssarily costly works at sewage outfalls. 
After th(; sewage arrives at tlie outfall it is 
passed through a chamber in wliieh is arn'sted 
floating substances such as corks, paper, and 
the like, which must not be allowed to pass to 
disposal works of any kind. 

Irrigation. If suitable land be availabk^ 
near a town, and thi^ sl^wag(^ can be conveyinl 
to it without any engineering difficulties, its 
utilisation for agricultural purposes is possible. 

Sinvagt^ farming has too frequently been re- 
garded only from an agricultural point of view, 
whereas it must be ti'eated as a (‘ombination of 
both sanitary and agriimitural interests. These 
two, liowevtu’, can be successfully combined only 
wlien^ a sufficient area of suitable land is acquired 
to (Uiable the crops cultivated on it to receive 
the sewage only when tlu^y w’ant it, at the sani(^ 
time that th(^ sewage is purified on other areas 
when it is not wanted by crops. When this 
cannot be aroomjjlished, the agricultural part 
of the mat tin’ must bo disregarded, and thc^ 
filtration and purification of the sewage as a 
sanitary ntn^cssity should bo alone kept in view. 

It is now ck^arly established that the changes 
that have to lake place in sewage to efftwt purifi- 
cation, or that are necessary to enables the 
manurial ingredients in it to be best adapted to 
the requirements of plant life, are due to the* 
nitrifying action of micro-organisms. Where the 
land under treatment is open and pervious, 
the most solid part of sewage, as well as 
the dissolved and finely suspended organic 
matters, admit of being liquefied in the 
interstices of the soil, and of being converted 
into the harmless nitrates and nitrites which 
are so benofieial to plant life. Where the 
land is impervious this can be only partially 
effected, and in such cases the liquefaction of 
the solids by bacteriological influences has to be 
brought about by methods that are described 
elsewhere, so that the fluid that is applied to 
the land is both free from what would clog 
the pores, and is at the same time highly charged 
with the nitrates and nitrites which are available 
for vegetation. If they are not required by 
the crops they are in a wrm that can pass away 
without causing pollution or nuisance. 
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Land for Sewage Purification. The 

most unsuitable soils for sewage purification 
are stiff, tenacious clays, peaty or boggy land, 
and certain conditions of coarse, gravelly soils, 
which contain hard conglomerate layers often 
very dense and impervious. Clay lands can 
bo rendered more fitted for filtration by preparing 
specially the surface to some depth by ploughing 
or digging in ashes or other materials. 

The land must be prepared so that it will 
absorb the sewage uniformly over its surface, 
without flooding or overflowing. This can bo 
done by laying out tho area in slopes according 
to the contour of the surface, and according 
to tho nature of the soil. 

After the sewage is delivered on to the land at 
the outfall it is distributed by main carriers, 
cither of earthenw'are or concrete, or of bricks 
in cement. These are placed m contour, and are 
regulated by sluices and stops so as to command 
the area to irrigated, the sewage being dis- 
tributed over the surface by earriers made in 
the ground. Any pipe caiTiors underground 
which convey the sewage from one point to 
another should be kept low enough to prevent 
disturbance when the surface is being manipu- 
lated either with the plough or otherwise. 

Systems of Sewage Distribution. 
There are several methods for distributing 
sewage over the surface of land, 

Tn the ridge and furrow system the land is 
])rcparcd in beds w'ith ridges about 40 ft. apart, 
having slopes of about 20 ft. on each side with 
an inclination, according to the gi’ound, of from 



Wafcar level B. Overflow channel C. Worm Rear K. Screw- 
<lown valve F. Shulge sight-box G. Sliulgc pii>e to well 
or lagoon II. Sludge exit pipe J. Squeegee for cleaning 
wall K. Centre sewage inlet L. Patent adjustable sprca<lor 
M. Perforated revolving sludge pipe with hood and scraiwr 
N. Pivot O. Hood P. Concrete 

1 in 50 to 1 in 150, or even more if the ground 
bo very impervious. The ridges have dis- 
tributing channels formed so that tho sewage 
flows over them down tho slope of the plot or 
field to the furrow in a uniform layer or film, 
and any which is not absorbed passes to a lower 
plot. 

The catchwater system is used more for ve^ 
sidelong and irregular ground. A carrier is laid 
to command the area to be treated, and the 
sewa^ overflows from it at any part by tem- 
porarily stopping up the carrier. It then passes 


to a lower level, where a catchw^ater gutter, made 
to the contour of the land, passes it over a still 
lower part of the area. Main carriers vary in 
size, but are generally about 1 ft. to 2 ft. wide, 
and about 6 in. to 10 in. deep. Tho fall should 
be about 1 in 500 or 1 in 600. 

Crops for Sewage. Italian rye-grass is 
one of the best crops for sew^age, as its capacity 
for absorption is enormous, and it occupies 
the soil so as to elioke down weeds, which are 
a sounie of trouble and expense on sew'aged 
land. Osiers are very useful plants to absorb 
the organic! impurities in sow^agc!. 

There arc other plants Avhich are cap.'vble of 
absorbing organic impurities, such as duckweed, 
sedges, common reed, flowering rush, white 
and yellow lilies, frogbit, water ranunculus, 
liverAvort, sunflow'or, and watercress. 

Precipitation. Where land cannot he 
obtained for the disposal of sew'age by broad 
irrigation, one way of dealing with it is by 
chemical precipitation, that is, by adding to 
the sewage chemicals wiiich have a deodorising 
and precipitating elTect, so that on a small 
area of land the foul fluid from the outfall sew'cr 
(‘an be convcrt(‘(l into an inodorous effluent. 
Many years ago this was thought to be the 
solution of the sew'age difficulty, but the bacterial 
treatment of soAvag(! (Avhich will be referred to 
later) has afforded an alternative method. 

Where a considerable part of the rainfall is 
received into the sewerage system, provision 
should be made for a tank capacity of at least 
50 per cc'iit. of the averagi! daily dry wcatluT 
flow, which will give a workable margin for 
contingencies. Several small tanks are better 
than a finv very large ones, as there is less risk 
of difliculties arising when the tanks have to 
be stopped for cleaning out or for repairs. 

In England, shallow tanks, having a depth 
of about 4 ft. to 5 ft, at one end and about 6 ft. 
at the otlKT, arc generally used. The bottom 
should have a fall lOAvards the inlet end, to 
w'hich the sludge can bo swept with facility. 
The tank is emptied by means of a floating 
arm whicli falls on drawing off the supernatant 
w'ater and insures its being taken from the 
upper layer of fluid in tho tank. A valve con- 
trols this drawing off, so that as soon as there is 
any appearance of floating matter in the w^ater 
being let off the valve is closed and the sludge 
remains. 

Candy’s System. A recent arrangement 
of tank 130] by Mr. Frank Candy deserv(?s 
mention. The bottom of the tank is made 
flat, and in the centre is pivoted a horizontal 
perforated pipe which reaches to the side of tho 
tank. This is pivoted on another pipe, which is 
catTied up to wdihin a foot or two of the full 
water-level of the tank, and at that point tho 
sludge is discharged without pumping. The 
pivoted pipe is revolved by hand from tho 
outside of the tank when it is being cleaned. 
The perforations in the pipe being on tho under 
side of it, and only a few inches apart, and the 
pipe itself being but a little above the bottom 
of the tank^enough to clear it — the rotation 
of tho pipe covers tho bottom, and the sludgo 
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is drawrn or sucked away from the -whole of 
the surface. The pressure of water in the tank 
forces the sludge through the connecting pipe 
and out to a higher level, whence the sludge 
can iKi run into a sump. The perforations in 
the pipe arc larger than the space between the 
bars of the screening grid. Tlu? sludge produced 
is thicker than the sludge usually drawn from 
other precipitation tanks. The removal of the 
sludge by this arrangt^ntint docs not interfere with 
the flow of the si^wago into the tank, and when 


rod actuated by compressed air or steam, so 
that, as the piston rod drew the crosshead for- 
ward, it was followed by the whole string of discs. 

Sludge Treatment. The sludge, before 
pressing, is usually stored in an iron receiver, 
into which it is drawn from the sludge pit by 
exhausting the air in the receiver. With some 
sludges a little lime is added for the purpose of 
assisting the water to Alter through the cloths. 
The sludge is generally forced from this receiver 
into the interstices of the discs of the Alter 


the tank is started 
its working is con- 
tinuous. The usual 
precipitants that are 
or have l>ccn em- 
ployed are lime, sul- 
}3hatc of alumina, 
protosulphate of iron 
(copperas), alum, sul- 
phate of iron, ferro- 
zone. 

Lime IxMiig a 
clicaper i)rccipitant 
than sulphate of 
alumina and other 
chemicals, it may 
seem that its use 
necessarily produces 
economic results. 
'Vhis is, however, 
not alwa^^s the (vvs(% 
as any saving in 
the purchase of the 
cheaper prccii)itant 



may bo more than 37 pj Johnson & oo.’s slit doe presses (Pnemuatic svHtcm) 

counterbalanct^d m 


dealing with the largti volume of sluclgt* produced. 

The sludgi^ that is the result of [uveipitation 
has to be got rid of, afl(M* tlu* tanks are cl(*ared of 
it, and if it can bo dug into some waste land the 
expense of putting uj) and operating what are 
known as .sludge prf s.se.s will be avoided. 

Sludge. Sewage sludge is usually converted 
into a portable material in Alter presses (37J, 
made by Johnson & ( V)., Manlovo, Alliott & Co., 
and others. The principle of construction consists 
generally of a series of circailai* or square iron 
discs, th(T faces of which arii grooved and recessed, 
and are covered ',vith a Alter cloth, fl’la; plates 
slide on guides, and when they arc close together 
they form a nearly cylindrical mass of discs, with 
hollow spaces between tlieiu into which the wet 
sludge is forced, generally by comi^rcssed air. 
Phe Iluid passes through the AlUTing matcTial 
to the grooved surfaces of the plates, wlicncc it is 
conveyed by holes at the bottom of the inner 
part of the plate to the outside of the press. 
The solids nvii n'tairuid in the space between the 
disc.S, from wiiiiii they are removed by sliding 
the plates away from each other on the guides 
by hand. The writer, some years ago, devised 
a plan for rapidly opening presses of this kind 
by connecting the series of discs together with 
links and attaching the whole to a crosshead. 
This was drawn along the guides, either by a 
, knuckle-joint lever worked by hand or by a piston 


presses by eompressod air — at from GO lb. to 
100 lb. per iiuii - which, being turned into the 
receiver, displaces the sludge. It is sometimes 
pumped direct from the sludge pits without a 
receiver. The eost of convci-ting Auid sludger 
into this pri'ssi'd caktT is from ‘ 2 s. to ‘ 2 s. (ul. 
per ton of cake containing about 50 per cent, 
of moisture, in w hicli state it represents approxi- 
mately one-Afth of its original bulk. 

Sludge consists of about 90 parts of water to 
10 parts of solid. As it dries its weight dimin- 
ishes, and the following simple rule dcAncs this : 

Lei X weight of sludge to be ascertained ; 

S - weight of solids in the sludge (wh’ch is 
constant) ; 

P — percentage of moisture in the sludge. 
Then ^ S x UK) 

" UK) - ?* 

For instance, to ascertain what weight 25 
tons of sludge containing 90 per cent, of mois- 
ture w‘ould Im^ reduced to when it is dried to 15 
piTr cent, of moisture : 

Twenty-Ave tons of sludge with 90 per cent, 
of moisture contains 2*5 tons of solids (which 
is constant) ; therefore, applying the formula, 
X - 2 94 tons. 

Detailed descriptions of various sewage dis- 
posal w^orks are given in the writer’s book on 
‘‘Sewerage and Sewage Disposal.” 


Continued 
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CHARLES STUART & HIS TIMES 

Group 15 

HISTORY 

James I. and Charles I. Gowrie Conspiracy and Gunpowder Plot. The 
Civil War. Hampden and Cromwell. The King's Trial and Execution 
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By JUSTIN McCarthy 


\Y/E must now return for a time to tlie history 
^ of our own country, which we haTc follow^ed 
up to the end of FJlizubeth’s ix‘ign. 

Queen Elizabeth was succeeded by James, 
the only son of Mary Queen of Scots and 
Darnley. But James succeeded not as the son 
of the Queen of Scots, but as the great-great - 
grandson of the English Princess Margaret, wife 
of James IV. James I. of England and VI. of 
Scotland had received much of his education from 
( Jeorge Buchanan, the celebrated Scotch scholar, 
writer, and reformer. James remained in a 
guardianship which became a sort of imprison - 
iiient because of his extreme youth and the 
/imhifion of those who had charge of him to 
govern according to their own ideas ; but in 157S 
the Regency w'as taken from the Earl of Morton, 
and James became — at least, nominallj^— King 
of Scotland. 

He had many quarrels with the clergy and 
t]\e nobles during his reign, and shoAved a strong 
dislike both for the Presbyterians and for tlu^ 
Catholics. Ho scorned, for a time, determined 
to lest ore Episcopacy to Scotland, and did 
indeed establish bishops there. In 1585 he 
niad(5 a treaty with Queen l^lizabeth, and he 
< (^-operated with the English against the Spanish 
Armada. In 1589 he married the Protestant 
Princess Anne of Denmark, thus allying himself 
with the Protestant Powers. 

The Gowrie Conspiracy. In KKK) 
occurred the famous Gowrie conspiracy, the story 
of which is that the young King was hunting in 
Falkland Park on August 5th, when Alexander 
Ruthvin, brother of tho Earl of Gowrie, mot 
him, and induced James, who was always in 
need of money, to go to Gowrie House by telling 
liim that a Jesuit, w^ith a large sum of money, 
was a prisoner there. When James arrived he 
found only an armed retainer of the earl, and 
no Jesuit. Ruthvin then tried to kill James 
in revenge for the execution of tho Earl of 
tlowi'ie, Ruthvin's father, in 1584. But the 
King managed to call to his aid Sir John Ramsay, 
who stabbed Ruthvin twice, and he and his 
brother, the Earl of Gowwie, w^ere afterwards killed 
by two other followers of the King. This story, 
how'cver, w as, and still is, much disputed. Some 
said at the time that James, wishing to get rid of 
the Ruthvins, had arranged the whole affair ; but 
it seems certain that there w'as a conspiracy among 
them to carry off or kill the King. It was said, 
also, that Queen Elizabeth was privy to the plot. 

When James came to the throne of England, 
in 1603, he was well received by tho people in 
general, but he soon made himself disliked. 
Mr. Green says; “No Sovereign could have 
jarred against the conception of an English 


ruler, which had grown \ip under the Tudors, 
more utterly . . . His big head, his sloblKjr- 

ing tongue, his quilted clothes, his goggle eyes, 
stood out in as grotesque a contrast .... as 
his gabble and rhodomontade, his want of per- 
sonal dignity, his coarse buffoonery, his di unken- 
ness, his pedantry, his contemptible cowardice 
but “ under this ridiculous exterior w^as to 
found a man of much natural ability, w ith a con - 
siderable fund of shrewdness, mother wit, and 
ready repartee.” 

He had much literary ambition, and wrote 
various essays and tracts, one being the famous 
“ Counterblast to Tobacco,” a treatise published 
in 16f)4, and intended to discourage the practice of 
smoking, then rec ntly introduced into England. 

Gunpowder Plot. James wm always 
under the influence of some favourite, tluj 
best knowm Iwing the Duke of Buckingham. 
On them he lavished titles, offices, peerages, 
and emoluments of every kind, while to 
relievo his own immediate w'ants he degraded 
the prerogative of the Grown by tho actual 
sale of titles to ricli and ambitious men. In 
1604 the abortive Gunpowder Plot was devised, 
its object l)eing to spring a mine under th(^ 
Houses of Parliament on a day when the King 
would bo present in the House of Lords, and 
when the Commons also would be assembled, 
and thus to annihilate the King, Lords, and 
Commons at one fell swoop. The plot w’as 
devised by Robert Cates by, a Catholic of good 
family and fortune, Avho had been fined and im- 
prisoned for his faith. Several other men of 
high family were undoubtedly concerned in the 
plot, which was discovered in time by an anony- 
mous letter WTitten to Lord Mounteagle. A 
search w.is made, and Guy Fawkes was dis- 
covered in some vaults under tho House oi 
Lords, which had apparently been hired for 
some supposed, and not unlawful purpose, and 
in which the mine had been prepared to explode 
at a given signal. Catesby and some others fled 
on the discovery of tho plot and sought refuge, 
but w'ero pursued by soldiers and killed. Guy 
Fawkes and some others were executed in the 
January of tho following year. 

** The Wisest Fool in Christendom.** 
Tlie reign of James w’as made up of continual 
struggles against his Parliaments, and against 
tho principles of tho Reformation. He was an 
advocate of tho Divine Right of Kings, and 
though he often spoke and wToto in favour of con- 
stitutional liberty, ho was in practice an opponent 
of all such theories. Sully, the great French 
statesman, soldier, and author, called James 
‘‘the wisest fool in Christendom.” Macaulay, 
in one of his flashing epigrams, describes him 
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as “made up of two men—ca witty, well-read 
seholar, who wTote, disputed, and harangued, 
and a nervous, drivelling idiot who acted.” 

James died on starch 27th, 1025. His reign 
was, in almost eveiy senst*, unfortunate for his 
••ountr^ as well as for himself, and the utmost 
one can do is to exeus«^ him because of his bring- 
ing up, because of the unsuitable position to 
which his elevation to the throne brought him, 
and because of the fatal weaknesses of his 
intellect and character. He might have had 
a meritorious caret‘r if he had never been cailcd 
to a throne. 

Charles 1. His son, Charles I., was born 
in Scotland on November Ibth, 1000. Tn bis 
childhood and early boyhood he was delicate, 
'riiis, however, he soon outgrew, and beeamo 
not only ])r()Hei(‘nt in all physical exturises, 
but a seliolar of much distinction. He became 
Prince of Wales in 1010, and negotiations 
w’(‘n* soon in ])rogress for his maiTiag(» with a 
Spanish })rineess, and it was for this r(*ason 
that rharl(‘s. under the infliKuicc of his father’s 
favourite and his own, the Duke of Buckingham, 
made his romantic expedition to Madrid in the 
disguise of an ordinary travelku' to see for 
liimself whetlier the princess was likely to prove 
to his taste. He found that the Spanish Court 
and the Papal Covernment would never allow 
a S})anish princess to become the wife of any but 
a C^atholie, and Charles would not act'Cf)! these 
eonditions. W(5 may assum(‘ that devotion to 
his own faith was the main cause of this resolves 

Charles came ha'*k to Kngland tilled w'ith 
hitter resentment against Spain. The English 
people gave him a generous welcome when 
he returned, on ac<*ount of bis dc^votion to the 
principles of the Reformation. But the public 
sentiment was soon changed by the new's of his 
betrothal to the French Princess, Henrietta 
^lavia, sister of JA)uis Xlll. of France, and the 
discovery that the marriage articles made it an 
obligation li’m to allow his intended Queen 
tli(^ free exercise I if her religion and the care of any 
children of tin* nni-rriage until each bad reached tin* 
age of thirteen. The marriage, w hich was carried 
out soon after his accession to the throne, was a 
happy one. But Charles became, as years went 
on, more and more dependent on the counsels 
and the iiifUience of his wife. 

The Duke of Buckingham. He had 
been fora long lime under the influence of the 
Duke of Buckingham, but Buckingham made so 
many mistakes in hornet and foreign policy that ho 
b«‘came intolerable to the English people, and in 
Vugust 2.‘hd, Jt)28, he was assassinated at Ports- 
mouth by John Fc‘lton, a dismissed officer. This 
act was partly one of fanaticism and partly of 
})rivate vengeance*. 

-Vfter the death of Buckingham, (ffiarles was 
more than ever under the influence of the Queen 
in his public policy, and, mainly under her direc- 
tion, he triea to make himself absolute ruler ot 
the State. Even when in the conditions of the 
times some course he proposed to take might in 
itself be justified, he made the mistake of en- 
deavouring to carry it by his own decision 
instead of through the authority of Parliament. 
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During the first four years of his reimi three 
Parliaments were summoned and dissolved. 

The Petition of Right. In the last of 
these, that of 1628, Charles was compelled, after 
a long struggle, to assent to the famous Petition 
of Right, demanding four things: “(1) That 
no freeman should be obligeu to give any 
gift, loan, benevolence, or tax without common 
consent bv Act of Parliament. (2) That no 
freeman should be imprisoned contrary to thi* 
laws of the land. (3) That soldiers and sailors 
should not be billeted in private houses. (4) That 
commissions to punish soldiers and sailors fiy 
martial law should be revoked, and no more 
issued.” To this, Charles at first replied eva- 
sively, but. was in the end compelled to assent. 
Then followed an interval of eleven years, during 
which he summoned no Parliament, but riil»‘d 
according to his ow^n authority, supported by 
sulKservient Ministers, judges, and courts of law. 

His greatest difficulty was to get sufficient 
money to maintain his Court iind his policy. He 
allowed himself to be drawn into some futile 
(piarrcls with France and Spain, which ended 
in a patched- up peace, but. cost him a eonsidei- 
able amount of momy, and from which he ti’ied to 
retrieve himself by increased taxat ion at honu*. 

One of llic.se tax(*s w'as that of Ship .Moiu'v, 
which impos(‘(l on various cities and counties 
of England the obligation of providing funds 
to maintain a certain number of ships and 
men. It was an old tax which had been levied 
to maintain a navy to oppose* the Danes, and 
had ])asspd out. of use for many genei'alions. 
Charles n*vived it on his own authority, and the 
Court of the North and the Star (3iamber fin(‘d 
and imprisoned those who resisted demands tlic 
legality of which was doubtful, although Charles 
obtained in 16,35 from ten of the judges the* 
opinion that the tax was lawful. It was met wit li 
a determined resistance by ifohn HainyKien, a 
rlistinguisht d patriot, whose trial for refusing to 
pay the tax began in 1637. 

Beginning of the Civil War. At tin* 
same tiiiK* that, this tax made the King 
unpopular he was pursuing an oeclcsiastical 
|M)li(y wliieh was contrary to the feelings of the 
people in g(*ncial, and his attempt to impose an 
Ei^glish Church S(‘rvice on the Scotch Presby- 
terians led to risings in that country. Tlu^ 
attempted arrest of the five members of Parlia- 
ment — Hollis, Hazlerig, Hampden, Pym aiul 
Strode; — on an accusation of high treason, 
in January, 1642, combined wuth these other 
causes to bring about a rebellion. [See Pronti.s 
PIECE. Part 31. J diaries left London to prepar** 
for war, and on August 22nd he raised the 
Royal Standard in Nottingham, and tliu-^ 
the great Civil War began, t^harles led bis 
army in person, and showed great courn.ge 
with some military skill. But he had set the 
great mass of the people against him by his ante'- 
eratic conduct ; and soon there came into the field 
against him Oliver Cromwell, the man who w'a*^ 
destined to be his most formidable antagonist. 

Cromwell, like Hampden, had sat in the House 
of Commons, and, although he had no gift ^>1 
eloquence and never became a Parliamentary 



orfttor, his ox)posilion was x)owerfijl. But Jiis 
real gifts came out when he entered the army 
and fought as captain of a troop of horse at 
EclgehiJl and in other battles. 

Cromweirs Ironsides. Then it was 
that he organised his famous Ironside troops, 
whom he taught to combine rigid discipline 
and resistless military force with strict x)ersonal 
morality and with political enthusiasm. At the 
battle of Marston Moor, near York, on July 2nd, 
1()44, he opposed Prince Rupert, who com- 
manded the right wing of the Royalist army, 
liimself a brilliant and reckless cavalry leader, 
("romwoll, at the head of the army trained and 
(lis(‘iplined by himself, won a complete victory 
over his opponent, and from this defeat the cause 
of (,’harles never really recovered. The b*attle of 
Xaseby (Juno 14th, 11145), in w'hich Charles him- 
self took part, ended in the hopeless destruction 
of his army and his cause, and in loss than a y(‘ar 
lie surrendered to the Scottish army at NeAvark, 
and by them was handed ov(t to Parliament. 
He w^as imprisoned for a time, but escaped ; 
was again made captive, shut up in (.'arisbrooke 
(.'astle in the Isle of Wight, and finally brought 
to trial at Westminster. 

diaries behaved then, as at many other periods 
of his eventful reign, with dignity and courage. 
Three times he refused to pk^ad, declaring (hat 
ilio Court had no authority or capacity to try 
him. But such a declaration was futile before a 
court that had been created for the distinct 
])iirpose of his condemnation. He was in the 
liaiids of his enemies, whom he had made such by 
lus arbitrary conduct; but it must have been 
(‘vident to everybody that no pleading, and no 
defence which he could have made, would in any 
case have aflecU^d the decision of his judges. 

A Great Declaration in Parliament. 
Behind the Court, and all the civil authorities, a\ as 
the army which had fought against and (^onqiuM’cd 
him. The House of Commons, Avhere thc*re Avas 
still a majority of members in favour of C’harles, 
had been put through a process ever since 
knoAvn as “ Pride’s Purge,” (.’olonel Pride, 
Mith a list of names in his hand, prevented 
those knoAvm to be in favour of the king from 
‘altering the Hous(\ and imprisoned any avIio 
resisted him. One hundred and forty members 
Aveip forcibly e.xpelled, and it was then that 
the resolution Avas passed to bring Charles to 
trial, and to nominate the Court. The House 
"t C‘)rnmons. thus newly constructed, passed a 
resolution — “ That the people are, under Clod, 
the original of all just pOAA*er ; that the (Commons 
of England in Parliament assembled— being 
chosen by, and representing, the peojile — 
have the bu promo power in this nation ; and 
that whatsoever is enacted and declared for 
law by the Commons in Parliament assembled 
lias the force of a law, and all people of this 
nation are concluded therebye, although the 
consent and concurrence of the King or Hou.se 
of Peers be not had thereunto.” 

This declaration foreshadowed the coming of 
that Commonwealth Avhich Avas for a time to set 
inside the monarchy. But it Ava.s not a Paiha- 
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mentary declaration in the true sense, and only 
came from a House of Commons reduced by 
force to the necessity of adopting it. The poAver 
liehind the tribunal which tried Charles Avas 
not that of Parliament, but of the army. 
Charles had committed actions which no Parlia- 
ment and people AAorthy of freedom could pos- 
sibly endure ; but the declaration exacted from 
the House of Commons Avas in its meaning a 
demand for the foundation of a republic, and 
the demand Avas, for the time, soon to be satished. 

The Trial and the End. Charles faced 
his judges Avith calm and dignilied courage. 
It Avas one of the finer qualities of his 
nature that upon a really great occasion 
he was able to shake off the hesitancy and 
A^aeillation Avhieh he so often shoAved in the 
ordinary business of life ; and when he stood 
before the tribunal constituted to pronounce 
his sentence of death he presented as picturesque 
and dignilied a figure as the art of the painter or 
the sculptor could h!i\*c reproduced. Although 
( diaries had deni(‘d tlio competence of the Court 
and had refusial to plead, the trial lasted for 
several days, and numbers of Avitiiesses Averc 
examined to prove tln^ truth of the charges made 
against him. Charles Avas found guilty and Avas 
s('nteneed to death as a tjrrant, traitor, murderer, 
and enemy of his (*oiiairy. On January 30th, 
1049, ho ascended the scaffold which had 
been erected at Whitehall, and Avas awaited 
there by (avo masked executioners. He bore 
himself Avith statc'ly and superb composure, 
and one stroke of thii axe brought his death. 
On FebiMuxry 7th, 1049, he Avas carried to his 
grave in Henry VIII.’s vault at Windsor. 

The King’s Mistakes. The whole story 
of Chark's’s reign Avas a struggle betAVoen the 
principle of absolute monarchy and tin? principle 
of republican government. C-harles committed 
many errors as a. ruler and as a man, but he Avas 
not a Avorse sovereign than many of his pre- 
dec(*ssors avIio Avere never brought to trial. He 
luidmisealcidatedhisown power when he ass(*rt(Ml 
himself the master of his Parliaments, while he did 
nothing to eoru iliate the great mass of his people. 
He tuined against him an army Avhicdi a more 
judicious despot might haAm found means . to 
hold for ever on his side. He had the 
Avill but not the capacity to be an absolute 
despot. He alk)>v(Hl himself to be ruled by 
favourites ; but Avhere thci poli(!y of the 
favourit(5 fa.'.'ed, as in the case of Strafford, he 
had not the nerva^ to staml by him to the last. 
Charles sacrificed Strafford — Avho, Avhatever his 
faults, Avas at least devoted to his Royal master— 
to his f(‘ars of a popular rising. He turned 
Churchmen and Dissenters against him ; he made 
Scotland and Ireland hostile to his rule ; he failed 
to appreciate the genius, poxAiilarity, and the 
rising poAver of (.’romwell, and brouglit upon 
himself the ruin Avhieh he might have diverted 
by displaying a spirit of fairness and of justice. 

Ho left six children behind him, tAxm of Avhom, 
Charles and James, were destined to succeed 
him when the Commonwealth of CromAvcll 
had passed out of existence. 
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"THE chief analytical operations required deal 
* with the density of juices and syrups, the 
amount of sugar in a given sample of sugar, the 
proportion of glucose, the moisture, the soluble 
ancl insoluble ash, and the rendement.. 

Density. Density is conveniently taken by 
means of an instrument known as a hydrometer ^ 
the method in which a 8t)ecitic gravity bottle is 
employed being too lengthy for general use. The 
two liydrometers in ordinary use are the Baumo 
and the Brix, or Balling. The latter is preferred, 
as the graduations of the scale give close approxi- 
mations to the percentage of total solids present ; 
10° Brix, for example, in a clean juice indicates 
10 pt?r cent, of sugar. The hydrometer is a long 
glass bulb with a slender spindle so weightecl 
with mercury at the lower end that it main- 
tains the upright position when immersed in a 
liquid. The spindle is graduated and the 
instrument sinks or rises in the liquid in relation 
to the density; the* point at which the liquid 
cuts the spindle being read off on the scale indi- 
cates the degree. 

Principles of the Polariscope. The 

amount of sugar in raw sugar is determined 
by the }X)lar{sa)pe, the d(‘gree of polarisation 
being the basis upon which sugar is bought 
and Customs duty levied. A ray of light 
is capable of being reflected or 
refra(!t<Kl in any direction ; but 
if a ray of light be [ilaced under 
such conditions as will restrict 
its vibrations to one particular 
direction it is said to be polari^td. 

MTiere are several ways by which light can 
be polarised ; in the instrument with which 
wo are dealing the method adopted is that 
of double refraction. There are certain sub- 
stances — Iceland spar, for example — which have 
the power of splitting up a ray of light into 
two others of equal intensity, the phenomena 
being known as double refraction. [See Bhysics.I 
In a crystal of Iceland spar the line connecting the 
points at which the three obtuse angles meet 
is the principal axis ; if a ray of light be passed 
through the crystal parallel to this axis, it is not 
split up ; if, however, the {3osition of the crystal 
be altered, the emerging ray is found to be divided 
into two. The degree of separat ion depends upon 
the angle through which the cry.stal has been 
turned ; when this angle amounts to a right 
angle, the setmration is at its greatest, and if the 
crystal bo still further turned through another 
right angle, they coincide [ 26 ]. For polarimetic 
•bservations, only one of the rays is used, the 
other one being thrown completely out of the 
field of view by means of a NichoVs prism. Tiiis 
is a crystal of Iceland spar the terminal faces of * 
which are cut obliquely so as to give the new 
faces an inclination of 68°. The whole crystal 
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is then divided into two at right angles to the 
new faces, and the faces are then polished and 
cemented together with Canada balsam. 

Polariser and Analyser. In examining 
a polarised ray it is necessary to make use of 
a second Nicol’s prism, placed in such a position 
that its optical axis is in a line with that of the 
first. The tw'o prisms are then termed th(^ 
polariser and the analyser. If an ordinary 
ray of light be passed through the polariser 
and then through the analy.ser, it is refracted 
in the direction of an extraordinary ray, and 
emerges from the analy.ser in that condition. 
If the plane of polarisation or analyser he so 
adjusted that it i.s at right angles to the plane 
of the polariser, no light will leave the analyser, 
because the ray, after passing through the polar- 
iser and entering the analyser, takes the direc- 
tion of the ordinary ray, W'hich is absorbed in 
the case of the prism. If the analyser be 
rotated to the extent of 180'’, the same thing 
happens ; at intermediate positions the field of 
vision becomes more or less illuminated. 

If a ray of light bo passed through a plate of 
quartz (cut at right angh*s to the axis of the 
crystal) it is separated into two rays, wdiieh ])r()- 
ceed in opposite circular directions ; such a ray 
is said to be circularly polarised, and is designated 
right-handed or left-handed, as the 
case may be. If a plate of quartz 
be displaced betw^een tw^o Nicol’s 
prisms when their planes of polarisa- 
tion are at right angles to each 
other, a red light is seen ; tht‘ 
angle through which it is necessary to rotati* 
the analyser to make the field again non- 
luminous is termed the angle of rotation. 
Of the several types of polariscope the half 
shadow instrument is the one preferred. The 
principal feature of this type is the di\isioii of 
the circular field of vision into tw^o halves. 
When the vernier is placed at zero the two halves 
of the field are uniform in shade. If an obser- 
vation tube be filled with an optically activ(‘ 
liquid such as a solution of sugar and placed 
between the polariser and analyser, the equili- 
brium is destroyed, the result being that one 
half of the field becomes dark and the other 
half bright ; the analyser is then turned to the 
right of the right half beshaded, or to the left 
of the left half beshaded, until the field is once 
more of a uniform shade ; the rotation is then 
read from the scale. 

Schmidt and Haensch's Polariscope. 

The form of polariscope or saccharimeter in 
use in the British Customs Department and 
the United States Internal Revenue Bureau 
is that of Schmidt and Haensch, ^rlin. This 
instrument is adapted for use with white light 
illumination from coal gas. It is convenient 
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and easy to road, requiring no delicate^ dis- 
crimination of colours by the observer. Tt is 
adjusted to the Ventzke scale, Avhicli m.iy be 
defined as “ such that the degree of the scale 
is one-hundredth part of the rotation produced 
in the plane of polarisation of white light in a 
column ‘200 mm. long ; by a standard solution 
of chemically pure sucrose; at 17*5“ C., the 
standard length of sucrose in distilled water 
being such as to contain at 17 5“ C. in 100 Mohr's 
c.c. ‘26*048 grammes of sucrose.” The instrjimt‘nt 
should be adjusted by mcans*^ of control quartz 
j)lates, three different plat(‘s being used for com- 
parative adjustments, reading approximately 
100, 90, and 80 degrees on the scale respectively. 

A Description of the Polariscope. 
Th(i illustration [271 shows tlu; latest form of 
this polariscope. The tube H contains the illu- 
minating system of lenses ; tlu; polarising prism 
is at P, and the analysing prism at (J. F carries 
a small telescope through which the field of 
the instrument is 
viewed, and just 
above is the read- 
ing tube M, which 
is provided with a 
mirror and magni- 
fying lens for read- 
ing the scale. The 
lube containing the 
sugar solution is 
marked R. To use 
the instrument tlu; 
operator seats him- 
s(‘lf with liis eye 
level with the tiilx* 

F, which lube is 
mov(;d in and out 
until the proper 
focus is s(‘cured so 
ns to giv(‘ a clearly defined imag(‘, when the field 
of the instrument will appear as a n;d luminous 
disc, divided into two halves by a vertical liiu; 
passing thi’ough the centre, and darker on one 
lialf of the disc than on the other, ff, now, tlu; 
milled head A be rotated first one w ay and then 
the other, the a[)p<;arance of tlu; field changes, 
and at a certain point the dark half becomes 
light and the light half dark. By rotating 
the milled head delieatt;ly backw^ards and for- 
wards over this point, the exact position when 
the field is neutral or of the same intensity of 
light in both halves cun be found. When the 
milled head is set at tlu; point which gives the 
appearance of the centre disc in figun; the 
‘\ve of the observer is raised to the reading tube 
M and the position on the scale noted. On each 
side of the zero line of the vernier a space 
corresponding to nine divisions of tlu; movable 
scale is divided into ten equal paits enabling 
fractional parts of a degree to be indicated. 

Method of Manipulation. Begin by 
}'^^eighing out 26 048 grammes of sugar, dissolving 
it, clarifying the solution, making it up to 
standard volume (100 c.c.), and filtering and 
fifiing the observation tube, regulating the 
jfiumination and making the polariscope reading. 
Ine sugar is conveniently weighed in a counter- 


poised niiktl oi‘ (fcrnian silver flask Avith a large 
lip, wlu'iiee it is readily w^ashod into the flask. 
The solution, before being filled up to tlu; irark, 
is clarified by the addition of lead subaeotate 
or j)bosph()-tungstie acid until no furtluT 
precipitate takes place. Filtration and clarifi- 
cation may oftem be made easier by adding a 
f<;w drops of suspended aluminic hydrate after 
the lead, 'riie flask is filled with pure w’atcr 
until the lower line of the meniscus coincides 
with tlu; mark on the neck. The mouth of tlu; 
flask is closed and its contents wxdl shakirn 
and poured on to a folded filler; the first few' 
cubic centimetres of tlu; lilt rate arc; nqoct(;d. 
The subsequent filtrate, if not perh'ctly clear, 
is returned to the filler until it sliow^s no cloudi- 
ness. The ])olarise()j)<‘ tube is llu*n filled and 
placed in tbe polariseop<s the scale of w'hieh, 
after neutralising th(‘ rotation prodiieed by 
the sugar by turning the analytical prism of 
moving flu; quartz wedge, will give the pereeni- 
age of sucrose in 
tlu; sampk; taken. 
A dark solution may 
either be read in a 
100 mm. tube or 
deeoloris(‘(l by boiu‘ 
blai'k. A weak solu- 
tion may be r(‘ad in 
a l(>ngt;r tube. 

Estimation of 
Glucose. Ihe 
reagent required for 
estimating reducing 
sugar is know'ii as 
Feb ling's solution. 
'J’akc 34*64 grammes 
of f>ur(; crystallised 
sulphate of copper, 
and dissolve it in 
*200 c.c. of distilled water. Also take 187 
grammes of tartrate of soda and potash and 78 
grammes of eaustie soda, and dissolve* in oOO e.e;. 
of distilled water. Add tlu* copper solution to 
tlu; second solutie)n, and make* up to 1,000 c.c. 
with distilled water. The copper in 10 e.e. 
of this .sobition is completely reduced by 
0*05 gramme of glucose, wbieli is shown by 
the blue eo])per solution turning red and 
throwing down a precipitate of red copper 
oxide. To make the estimation, place 10 e.e. of 
the Fehling solution in a flask over a Bunsen 
burner, and make it boil. Then from a gradual(‘d 
tube (biuette) run in a few' eubk; centimetres 
of tlie sugar solution, iigaiii boil, and note if any 
blue colour remain in tlu; liquid. If there bo 
still some blue li(piid over the red precipitate, 
run in more sugar solution until all the blue 
colour has disajjpeart'd. Fr(im tlu. number of 
cubic cent imel res of sugar solution required, 
the amount of glucose is determined by eaUai- 
lation. The best results are obtained when not 
les.s than 10 e.e. or more than .50 e.e. of sugar 
solution are needed for 100 c.c. of Fehling 
.solution, and after making a rough e,stimation 
the strength of the solution i.s iuljustt'd to 
conform with these requirements. The strength 
of the copi)er solution can be (‘kecked or 
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standardised by comparing it with a solution 
of pure invert sugar, prepared by heating canc 
sugar solution, with a few drops of sulphuric 
acid to invert it. 

Moisture. Weigh from two to five grammes 
of the sugar into a flat-bottomed nickel or plati- 
num dish, and dry at a ti^mperatiire of 100'’ C. for 
three hours. Cool in a desiccator and weigh ; 
return to the oven and dry for an hour. If, on 
weighing, there be only a slight change in weight, 
the process may be considered finished ; other- 
wise the drying must be continued until the 
loss of water in one hour is not greater than 

0 20 })er cent. From the quantity of loss of 
weight of the sample taken the amount of 
moisture or water is calculated. 

Ash. Take five or ten grammes of sugar in a 
platinum dish, heat at 100” C. until the water is 
expelled, to allow the action to take place 
slowly, and finally heat in a muflle to low redness. 
Then, by weighing the ash that is left, the per- 
centage of ash in the sample is obtained. The 
quantity of soluble ash is estimated by digesting 
the ash with water filtering through a Gooch 
crucible, w'ashing with hot water, drying tlie 
residue at 100° (^., and weighing. The ditferenoe 
in weight from the above determination equals 
the soluble ash. 

Rendement. llondement is t he French term 
for the net amount of sugar in a given sample of 
raw' sugar. It is deduced from the fact that each 

1 per cent, of ash in the raw sugar prevents 
5 per cent, of sugar from crystallising, and each 
1 per cent, of glucose causes an equal amount of 
sugar to bo retained in the molas.ses. Hence, 
from the amount of sucrose shown by the 
polarimetcr deduct five times the w(*ight of ash 
I)lus the weight of the glucose prc.seiit, and the 
refining value, or rendement, is obtained. For 
instance, a sample of sugar polarised 93 per cent., 
the glucose w'as 2 per cent, and the ash I per 
cent., 93 -- (I > .T j- 2) - 80 per cent, of 
available sugar. 

Sugar of Milk, The source of sugar of 
milk is the whey from cheese factories or the 
skim milk from creameries. As separated from 
milk, it is a white crystalline mass which ap[)ear.s 
in commerce in thick sticks. Switzerland for 
many years controlled the milk sugar industry 
and supplied the markets of the world, although 
small quantities were male in other countries — 
for example, Germany. Between 1880 and 1890 
the manufacture was taken up in the United 
States, and the industry grew so that by ISOo 
some milk sugar was exported to Cireat Britain 
and Germany. Enormous quantiVIes arc now' 
made, one factory in Illinois turning out 1C to 
18 barrels (225 lb. each) a day. The Swiss procc.ss 
of manufacturo on a large scale is to evaporate 
50,000 litres of w'hey to dryness, a residue of 
about 1,250 kilos being obtained. This is dis- 
solved in water at C5° C. in a copper pan, ] kilo 
to 1 kilo of alum added, the solution filtered 
through animal charcoal, boiled down to a syrup, 
and allowed to crystallise on cords or sticks. 
It is purified by rccrvstallising and repeated 
precipitation by alcohol. The best grades 
are used in food and pharmacy. The method 
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of evaporating the whoy vary from open boiling 
pans to expensive vacuum boilers such as are 
used in cane sugar making. Filter presses like 
those described in the article dealing with beet 
sugar making are also employed. 

That maker whose process of making milk 
powder consi.sts in allowing milk to trickle on 
huge metal drums heated from the interior pre- 
pares milk sugar froin it by simple solution in 
w ater. The casein of the milk, which is the other 
chief constituent of milk, is rendered insoluble 
by the heat, and is left behind when using water 
for extracting the sugar. 

Ramage’s method consists in evaporating 
slightly alkaline whey to half its bulk, adding an 
acid to remove the casein, and then, after furthcM 
concentrating, preeipitating the milk sugar by 
adding methyl alcohol. 

In Kennedy's process the milk is concentrat(?d 
to between l U and 27'’ Baume, and the product 
chilled to 32’ F. until the sugar crystallises. 
The crystals are removed by submitting tb(; 
liquid to centrifugal action, and washing with 
cold alkaline water. 

Glucose, or Starch Sugar. Enormous 
(piantitios of glucose are manufactured and 
used in the manufacture of confectionery, jams, 
beer, golden syru]3, and for other puri^oses in the 
industries. Allegations have been made as to 
the w'holesomeness of glucose as an addition to 
articles of food. The matter was investigated by 
the National Academy of Sciences at Washington, 
and the committee of chemists who examined tlu‘ 
conditions of the industry reported that, provided 
no objectionable substance were used in the 
manufacture of glucose, the product was quiti* 
wholesome and unobjectionable. It was the usi' 
of sulphuric acid contaminated with arsenic 
for converting starch into glucose that caused 
the remarkable “arsenic in beer” scare of 1904. 
The use of glucose as a jweservative of jams, in 
the sen.se that it previmts the crystallisation of 
the cane sugar, seems a legitimate use of tli(‘ 
substance, but it should not be forgotten that, 
as glucose is cheaper than cane sugar, it is not 
inconceivable that cases may arise in wdiich 
illegitimate profit may result, to thepreiudice of 
the consumer. 

The starch used is extracted from maize, 
potato starch, sago and rice starch, and is con- 
verted into glucose by heating it under pressure 
w ith weak acid. This process being complete 
the acid is neutralised, and the product filtered 
and evaporated in a similar manner to that 
employed in refining sugar. 

Manbre’s Process. In Manbre’s process 
place in a converter 56 lb. of sulphuric acid 
of a density of 06° Baume, add 560 gallons 
of w’ater, and heat to 212° P. Into a wooden 
vat provided with steam pipe and stirring 
apparatus place 560 gallons of water anti 
56 lb. of sulphuric acid, heat to 85° F., and 
add one ton of starch. Mix well, and raini* 
the heat to 100° F. ; then pour the diluted 
starch into the converter containing the boil- 
ing diluted sulphuric acid and blow in steam 
to raise the temperature to 320° P., equivalent 
to a pressure of six atmospheres. When thif^ 
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l.eniperaiure Ik allaiiK'd, open llio cock of the 
diBtilling pipe and let. the steam escape, when 
it will carry the volatile matters out of the 
converter with it. Test the mixture with iodine 
to find out whether all the starch be converted, 
no blue colour being obtained when this result 
is attained, and also with silicate of potash and 
lead acetate for absence of dextrine, no turbidity 
being given in the absence of dextrine. It takes 
two to four hours for conversion. Run the 
liquor into the neutraliser, and add lime to com- 
bine with the acid, and pass in (iarbonh; acid 
gas to precipitate the remaining lime. Filter the 
liquor, and evaporate to 20^" Baume. Clarify 
in a blow-up i^aii with charcoal, again filter, and 
evaporate to 28'^ Baume for glucose syrup, or 
Baume for hard glucose. This process is still 
followed in some factories ; but the modern 
])ractico, as used in the United States, was the 
subject of a paper before the Institute of 
Brewing by Me: srs. C. W. Rolfe and C. Defreu, 
from which the follow'ing particulars are taken. 

Glucose Manufacture in the United 
States. Maize is placed in steeptubs capable 
of holding 2,000 bushels or more. Water at 
150 * F. is added and the steep allowed to cool 
to 90° F. Sulphurous acid is added to prevent 
putrefaction and to assist softening, and the 
steeping is continued for from three to five 
days. The separation of starch is brought 
about by grinding the -wot grain mix(‘d with 
water, separating the stjircli grains from the 
woody pulp and g(U’rn by w^ashing through 
rapidly shaken sieves of bolting cloth, and 
settling out the starch from the gluten by 
subsidence while passing over gently inclined 
rims, called “ tables,” resembling a how^ling 
alh^y. In many factories the g(‘rm is removed 
sciparately by a special process. 

The starch collected on the runs, and con- 
taining about 50 per cent, of water, is mixed 
with water to si thick cream of 20° Baume, and 
then converted with hydrochloric acid in large 
copper boilers at a steam pressure of about .*10 II). 
The amount of acid used is about O’OOOO of the 
weight of the si arch. In some factor ics sulphuric 
acid is used, and seems to be advantageous, in 
the manufacluro of candy goods. Oxalic 
acid and hydrofluoric acid are also some- 
times employed. The point of conversion is 
controlled by the disappearance of the dextrine 
precipitate when the liquid is poured into ah^ohol. 
In making syrup glucose, the acid is mixed w ith 
about fifty times its bulk of w'atcr, and run into 
the converter. Steam is then turned on, and 
pressure maintained at 30 lb. wdiilo the starch - 
milk is being pumped into the boiler, Avhich 
takes about half an hour, and the heating is 
continued after this for 40 minul<>s or more. 
The degree of conversion is, in this case, entirely 
controlled by the iodine test. As soon as the 
conversion is complete the liquid is blown out 
into the neutraliser, where sodium carbonate 
is added. The neutralisation is a process 
of great delicacy, as any excess of acid or alkali 
will seriously affect the refining operations 
which follow. Properly neutralised liquor should 
show only the acidity caused by carbon dioxide 


or the weakest vcgt^table acids. It is of a (dear, 
bright amber colour, and contains large floccu- 
leiit masses of coagulated gluten, which, in a test- 
tube, form a layer of about half an inch thick. 
When the pro])cr point of neutralisation is 
attained, this layer is grci'uish-drah, ow ing to the 
precipitated iron. 

Refining Glucose. The rctiuing proccscv 
is, in general, similar to that of sugar. (Uncose 
li'/iiors are, as a rule, j)ut tw ice over hone black 
(free from ammonia or caustic lime) first at their 
original concentration of about 18 Baume, and 
again after concentration to 28' to 30’ Baume, 
the denser syrup going over fr(‘sh black. The 
revivifying of the bon(‘ bla(‘k is carried out on 
lines similar to those of sugjir. The heavi/ liquor 
goes direct from the lilK^rs to the vainuim pan 
in most modern factories, and in this final con- 
eentration sulphites are added in amounts 
varying from O OOS to 0 050 ])er cent, of sul- 
phurous arid, 'riu* function of tliese sulphites is 
to prevent oxidation and consequent coloration 
due to the formation of earamcMike bodies, to 
bleach ferric salts as a prevention of fermentation 
of low, concentrated products, and as a pre- 
ventive of oxidation of candy goods in the candy 
kettle. Fonfectioiicrs' goods are more heavily 
” doped ” than others. 

In refining grape-sugar liipiors, the concen- 
trated synips are drawn off into pans or barrels, 
and allow'OfI lo sol'd ify, a seed of crystal lis(!d 
sugar being often added (o facilitate crystallisa- 
tion. 

Anhydrous grape-sugar is made in a similar 
way to the syrup, wliich is reiined at lower 
concentrations throughout the j)rocess in order 
to obtain a purer product. When crystailisaiion 
is complete, which takes al)out three days, the 
sugar is purged in centrifugals. (Jlucose syrups 
are made of six concent rat ions — 30°, 41°, 42 \ 
43’, 44’’, and 45° Bc.ume. .Mixing goods are 
g^'ncrally finished up to 39 or 41 ' Baume, 
the latter being the grade usually sold to brev\’erH. 
'13ie higher concentiated products are used by 
confectioners and an^ characterised by a greater 
perfection of relining and a laige amount of 
sulphites. They an^ frequently “whitened” 
w'itli a little methyl violet. 

Testing Glucose. A well-refined glucose 
is practically colourl(*ss and clear. If a whit^ 
glass cylinder be filled with glucose, its colour, 
as well as any turbidity, may be seen. If tli(5 
colour be a pure whiter the sample is dyed, as can 
be proved by exposing to the light for a few^ 
days, when the darkening which all glucoses 
undergo disturbs the eolour halaiiee, and the 
presence of dyo is made more evident. If no 
dye be present the glucose, unless quite turbid, 
will show some colour, usually green or yellow. 
These tints arc almost invariably present, and 
seem to be caused by traces of iron salts and 
vegetable colouring matters. They are of lilth 
consequence, except as indicators of the thorough- 
ness of the refining and the removal of albu- 
minoids and oil, which affect the colour of the 
product. As to turbidity, cloudiness caused by 
faulty conversion, separation of dextrins, or sugar, 
is of rare occurrence. A smoky appearance is 
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often caused by bone-black rust, or, in some 
cases, by iron sulphide when a large quantity 
of now black is used in refining. These, of 
course, are the results of improper prepjiration 
of the black. White cloudiness is caused either 
by calcium salts or by organic growth due to 
fermentation. The valuation of solid starch 
sugars is practically based on their dextrose 
content. Whiteness, of late years, seems to be 
more of a desideratum than formerly; hence 
the practice of dyeing is bcicoming common. 
The principal mineral impurity is iron, which, 
howeveu’, is rarely present in more than traces. 
A delii^ate test for it is cochineal. Sulphite" 
must be first removed and the solution made 
neutral or faintly alkaline. If iron bo present 
the crimson of the cochineal gradually pass(‘s 
to violet. For hoiik^ purposes glucose is tinted 
with caramel to make it resemble cane sugar. 

Glucose Manufacturing Plant. We 
now desorilx‘ the plant used for making glueos€\ 
Two op(ui converters for receiving tlie starch 
liquor from the settling tanks, or two wooden 
vessels, should measure 5 ft. 9 in. in diameter, 
8 ft. 9 in. deep, be secured by bands on the 
outside, be lined with thin sheet copper, and 
be provided with a copper heating coil ard 
agitator. 

Tlic closed converters consist of two copper 
cylinders 5 ft. in diameter and 12 ft. deep, 
with closed ends J in. thick and shell I in. 
thick, with the nocossary inlets and outlets for 
liquor and steam and condensation, and eop 7 )er 
coil, also the sjifcty valve and pressure gauge. 

The bag fillers should be of the Taylor 
type, and have a capacity of filtering 10,900 
gallons in 10 hours. 

Tliii animal char department should consist 
of four east -iron filters 4 ft. in diameter and 
18 ft. long, in three or four lengths, and 
have the necessary inlets for different liquors, 
wash water and steam, also the liquor outlets. 

The revivifying kilns should consist of I4-pipo 
kilns with a capacity for revivifying 10,000 lb. 
of bone black per day of 24 hours. 

Elevators are necessary for conveying th« 
char from the kiln to the receiving tank, which 
will supply the four char filters. 

Concentrating plant should be the triple 
eflet type, the vacuum pan to bo a copper pan 
5ft. (> in. in diameter with 5 ft. d(ipth of curb, 
incline bottom, dome, overflow and condenser, 
arranged to work on the dry system ; the heating 
surface of the pan to consist of three 2J in, 
seamless eop[X*r coils held in position by braces 
thoroughly bolted within the pan. All bolts 
within the pan to be of Muntz metal ; the 
bottom of the [)an to have four lugs so as to 
rest upon the beams of the building. 

Complete Plant for Making Gluco^. 
The illustration [28] is a sectional elevation 
of a factory described by W. T. Jebb, Buffalo, 
New York (4094 of 1882). A shows steeping 
vat, a discharge spouts, A^ disintegrating or 
crushing mills, A-^ agitating vats, A® another 
set of agitating vats, B separating machine, 
b shaking- sieve, receiving hopper or re- 

ceptacle, 6^ separator for coarse offal, B* 
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settling vats, B^ agitating Vats, C tables or 
runs where the starch is deposited, mixing 
tub, another set of starch tables or runs, 
tub for grading starch, C* draining box, 
dry kiln, refuse cistern, D closed converter, 
d perforated steam coil, pipe for admitting 
steam, d’^ valve, d‘^ steam outlet pipe, d* pipe 
for conveying liquid to converter, d" valve, 
d'* and d’ test cocks, d^ pipe, d^ steam pipe, 
d*^ valv'o, d’’ blow-off pipe, d*^ and d*^ steam 
pipes, d^^ and d*'" globe valve, d^® manhole, 
d*" steam gauge, d-‘' pipe, E blow-off tank, 
e vent pipe, F tank or vat, /* pipe to G neutral- 
ising tank, H neutralising tank, I settling tank, 
J bleaching tanks, Jc furnace, K pump, /c‘ pipes, 
k~ cooling vessel, washing vessel, L receiver, 
M fillers, M’ bag filters. N receiving tank, N' 
bone black filter, N- conveyer, hopp(*r, 
N* shaking sieves, N*’ box receiver, spout, 
N' steam tank, O tank, vacuum pan, ()- 
receiving tank, P press filters, bag filters, 
Q cooling apparatus, q pans or moulds in which 
the glucose hardens, R cutting machine, 
8 drying chamber, »S‘ suction fan, T horizontal 
rollers, U centrifugal machine, tlisintegrating 
machine, V drying apparatus, v steam jacket, 
r* ro1l(‘rs, ?•- steam supply pipe, rotating pipe, 
liranclics, space between walls of steam 
jacket, hollow head, openings, tube's, 
V* steam j>ipcs, condensed steam discharge, 
strips or buckets, cylinder casing. 

Inlet openings, suction fan, hood 
terminating in tube, connected with choss- 
hopj)er. t?’’ tube, and ?>“*' hoppers, 

feed roller, W disintegrating mill, X storage bins. 

The Bounty System. It has boon the 
practice of European countries to give bounties 
to the manufaeturers of beet sugar on all sugai’ 
export e<l, the idea being to stimulate the industry 
in the countries where bounties were given. 
Tliis policy had tlio effect of making sugar for 
local sale more expensive, and of depriving th(‘ 
people of a nutritious food. Sugar refiners also 
felt the effects very severely, and the West 
Indian cane sugar industry was affected. Tlii 
and countervailing duties on sugar imporlc^d 
into India, brought matters to a head, and a 
conference was called in 1898, which ended in 
the International Convention, which has for 
its object the equalising of the conditions of 
competition betw’een beet and cane sugar, and 
the promoting of the consumption of sugar. 

The Sugar Duty. The Finance Act, 
1001, imposed an import duty on sugar and 
sugar-containing articles as from April 19th, 
1901. The following are the chief rates : sugar 
of a polarisation exceeding 98 deg., 4s. 2d. per 
cwt. ; sugar of a polarisation not exceeding 
76 deg., 2s. per cwt. The intermediate duties 
are calculated from those charges. Molasses and 
invert sugar, if containing 70 per cent, or more 
of sweetening matter, 28. 9d. per cwt. ; if con- 
taining less than 70 per cent, and more than 
50 per cent., 2s. per cwt. ; not more than 59 
per cent.. Is. per cwt. ; glucose, solid, 2s. 9d. 
per cwt. ; glucose, liquid 2s. per cwt. The 
imposition of sugar duty involves also duty on 
blacking, candied peel, caramel, cattle food- 
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containing molasses, cherries, eliutney* sugai'ed 
co(!onut, confectionery, crystallisocl flowers, 
canncjcl or bottled fruit containing syrup, pre- 
served ginger, marmalades, jams, sweetened 
spirits, marzipan, (condensed milk, Nestle’s milk 
food, soy, and tamarinds. 

Effect on Price of Sugar. Tlu^ elTcct 
of the Convention and Sugar Duty, corn- 
hired with a shortage in the Continental be(‘t 
sugar harvest, has been to raise the price of 
sugar in Groat Britain, and to affect businesses 
which depend largely uj^on cheap sugar. The 
following table from Do Silva’s circular shows 
the fluctuation in the average “ spot ” prices 
of sugar for the last three years : 


— iyo;{. 

1901. 

1'. 0;-,. 

H. d. I 

8. 

<1. 

.S. d. 

.lAvjiP.S., If), f.l. tmii.s .... s 4 1 

0 

7J 

10 Hi 

Pernawisj, S?*-' polariHatioii . . 6 lo-j 

8 

U 

9 U*. 

Gennan beet, basis 88 per cent., ' 




r^oiiipt, f.o.b., llambuiK . . ' 0 7.^ 

8 

2i 

10 0 

First murks granulated . . . . 1 8 lij 

D 

9 - 

11 9i 


It will probably need further statistics to prove 
whether the rise in price is due more to shortage 
of crops and more local consumption than to 
duties, but meanwhile it is interesting to note 
that the amount of sugar consumed in Conti- 
nental countries has much increased. 

Sugar Weights and Marks. On the 
hondon market, refined sugar contracts are made 
m the form laid down by the Refined Sugar 
Association. The contract embodies the con- 


ditions of the Association as to weight, dt^livery, 
and payment. The cw1. is taken as (^quivalcnt 
to 50J kilos, and bags, when used, must be n(‘w, 
and weigh not loss than 850 grammes befori* 
filling. Tiiei'c are separate conditions for Dutch, 
French, German, Austrian, and Belgian sugars. 
Freneli cube sugar comers in cwt. oases, and 
Dutch crushed sugar in harn'ls of about 2 cwt. 

First Marks. German Granulated Sut/ar. 
These arc, Bonart, ('.F., (Ml.M, D.V^, E.C.H.. 
F..M.S., (bD., Glaiizig, Grmningen, Grasso, Hansa 
J.B.R., J.H., J.H.B.M., O.F., R.A.C.L., U.A.V., 
S.P.R., Star, Z.H., Z.A., Z.A.F., Z.R.B., Z.R.D., 
Z.R.M. 

German ( 'uhes. Hansa, (\Z.F., A.S.P., S.P. R., 
F.K.L., T.T.D., A.C.D, S.Z.G., Z.R.D., F.M.S., 
R.A.V.. .Meyer, X.L.R. 

German Cut-loaf ami JjHires. C.Z.F., A.CM./.. 

German Crf/.stah. A.S.P., S.Z.G., E. A.R., A.Z., 
R.F., S.P. 

German i.^nstar Sugar. Skene, A.S. P., G.S., 
X.L.R. 

French Granulated. Lebaudy, R.P., A.T, 

French Cuhrs. I^ehaudy, E.S., R.P., Say. 
ulch Cuhe.^. A.S.R., S. & T., W.S.R. ‘ 
utch Cut-loaf ami Loaves, A.S.R. 

Dutch Crushed Sugar. A.S.R. , S. &T., W.S.R. 

Dutch CrgataU. W.S.R. 

Belgian Cubes. R.T., R.B., Super. 

Belgian Cut-loaf and Loaves. M.F. 

Belgian Crushed Sugar. R.B. Super. 

Austrian Cubes. C.Z.F., T.T.V., T.T\D. 

Austrian Crushed Sugar. T.T.V., T.T.D., E.S. 


Sugar concluded; followed by Condi.ments 
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the many new Hiibjeot« to which reference 
has lately l^ccn made we must choose only 
those which arc of wide interest, or, rather, those 
which we can already recognise as being of wide 
interest. The scope of our course will have been 
very wide, but the reader must not imagine that 
it has been po.ssible for us to keep pace with 
what one of its most distinguished workers, 
Mr. Whetham, calls “ the recent dcveloi)ment 
of physical science.” We cannot, for instance, 
discuss the newest work which has been done 
by Sir James Dewar and his followers in the 
liquefaction of gases, a process which has been 
successfully accom]dished with every known 
gas, with the solitary e.xception of helium. Sir 
James Dewar, however, has lately been able to 
return to active work, and we may ho])e tha.t ho 
will at last conquer even this gas. 

The Study of Crystals. We may briefly 
refer to another very important study which 
is also concerned with o\ir conception of the 
tliree states of matter. This is tlie study of 
solidification and erystaUisation. Wc can merely 
direct the reader's attention to the subject on 
throe distinct grounds. 

First, wc must recognise that tlie study of 
crystals will help us to understand the mole- 
cular structure of matter. We must believe 
that the varying shapes of crystals depend, 
in some way, upon the varying shapes of the 
molecules of which they arc composed. We 
conceive of molecules, of course, in terms of 
/ttereo-chemistn/-— that is to say, in terms of three- 
dimensional space. In our recent studies, both 
in physics and chemistry, we have seen how 
different kinds of crystais are able — ^ultimately 
in consequence of their molecular structure — 
to produce .remarkable changes in a beam of 
light, and we have also noticed the extraordinary 
fact that there are certain forms of life which 
have a sele(!tive affinity for crystals, or, rather, 
for molecules of certain shapes, but do not act 
upon otiuu’ molceiiles Inch are identical in every 
way but for the one difference which corresponds 
to the difference bet ween the right hand and the 
left, or between any object and its mirror image. 

The Crystalline Structure of Metals. 
Secondly, the study of crystals and crystalline 
structure is now seen to be of extraordinary 
practical importance; just as all trees have 
flowers, though the flowers are inconspicuous, 
so the metals, though we do not readily 
recognise it, have a crystalline structure*. 
Further, we find that to this crystalline 
structure, to these mutual relations of the mole- 
cules, must be referred the gross physical 
properties of any specimen of a metal. The 
ultimate difference between the rod of steel, 
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or the tube of steel, which remains intact and 
another which bursts on board a steamship and 
kills a dozen men with scalding steam is to be 
found in crystalline structure, in the relations 
which the molecules assumed when the steel, or 
other metal under consideration, underwent the 
process of solidification. It is interesting to note 
that the microscope, invented in the interests of 
biology, and long used by biologists alone, now 
forms an invaluable part of the annamentariurn of 
the metallurgist, who is enabled by its means 
to make minute study of the crystalline forms 
of various specimens of various metals and alloys, 
and to correlate differences in this respect with 
physical properties, sucli a.s brittleness, elasticity, 
density and the like. 

Value of Crystallography in In^ 
dustry. If the reader should ask where he 
must look for the most noteworthy advances 
in this subject, and for the most extensive* 
knowledge, he may be referred to the University 
of Sheffi(‘ld, the metallurgi(‘al work of wliich 
affords an admirable instance of that- wise 
tendency towards specialisation whhrh tin* 
universities of this country are now exhibiting. 

In this connection wo may quoto from Dr. 
A. E. H. Tutton, F.H.S. (“Times,” June 20th, 
lOOfi). 8]>eaking of crystallography, he says: 
“Its bearing on engineering, moreover, is of 
no trifling character, since the whole of the 
metallic materials employed by the engineer are 
crystalline substances. Hundreds of vaIiia!)Io 
lives iiave been sacrificed by the existence of 
flaws in metallic beams, girders, tic-rods, bolts, 
rails, wheels and axles, conse(iuent on local 
development of crystalline structure, or on the 
local separation of crystals of a particular con- 
stituent in an alloy or a steel. Many of these 
might have been saved if we had possessed 
exact knowledge of the crystallographieal 
character of metals, and of the influence upon 
it of the various metallurgical and mechanical 
processes to which steels are subject. Inves- 
tigations to this end are at length being tardily 
initiated, and the practical utility of this branch 
of crystallography is so obvious as to appeal 
to all, and from motives equally economic and 
humanitarian.” 

••Neither Alive nor Dead.”^ Thirdly, 
the study of crystals is of the most extra- 
ordinary interest in relation to the problems 
of life. In the narrow sense crystals are not 
alive ; but they display certain characters which 
strongly suggest that, from some points of view, 
they may be regarded as intermeffiate between 
the living and w’hat wc are pleased to call 
non-living. M. von Schron, the Director of the 
Pathological Institute' of the University of 
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Naples, hm been working for many years at this 
subject, and appears to have reached some 
amazing results. He believes that a crystal is 
an organised evolving being like an animal or 
a plant, and having its own biological laws. 
In rocks he discovers what ho calls pctro-cells 
(from the Greek word for a rock), and in these 
he recognises by the microscope a definite nuelcus. 
He has taken thousands of photographs of what 
he believes to be ciystal cells which are 
formed when a salt crystallises out of a solution, 
and he declares that the struggle for existences 
can be detected amongst such cells. In his view, 
all minerals are colonies of beings wliicdi live 
or have lived. 

Does all Matter Respond to Stimu> 
lation ? A very distinguished Indian physic- 
ist, Professor Chundra Bose, of the Presidency 
» College, Calcutta, published in 1902 a re- 
markable book, entitled “ Response in the 
living and the Non-Living,” in which he was 
enabled to show that various crystalline forms of 
matter exhibit response to electrical stimulation, 
and show fatigue and electrical phenomena 
identical with those wdiich the physiologists have 
hitherto described as characteristic of living 
muscle. His work w'as met with the usual and 
necessary incredulity accorded to the pioneer, but 
his results have stood, and in the present year 
he has published another book, called “ Plant 
Response,” whicdi carries his work still further, 
proving the identity of response to stimulation in 
the animal, in the plant, and in various kinds 
•(►f crystalline inorganic matter. We may briefly 
(juote from page 40 of Professor Bose’s re- 
markable book, published in this country by 
M(‘Hsrs. Longmans, Green & Co, : 

“ By following the electrical method of 
inquiry which has just been described, T have 
been able to prove that the power of responding 
to stimulus, and, under certain conditions, the 
firrest of this power, is the characteristic, not of 
organic matter only, but of all matter, both 
organic and inorgfinic ; and that, in general, tin* 
various agencies which bring on the modification 
.of response in f)ne casc--<'uch as fatigue, 
temperature changes, stimulating or depressing 
elicmical reagents — act m the same way in the 
otiior. The capability of responding, so long 
regarded as the peculiar characteristic of the 
organic, is also found in the inorganic, and seems 
to depend in all cases, both qualitatively and quan- 
titatively, on the condition of mohicular mobility.” 

All Elements have Crystalline 
Forms. We may conclude our brief review^ 
cf this big subject by one or two more 
references to the work of Dr. Tutton, which 

of extreme importance. He says : 

“ The fundamental fact of the science is that 
every solid chemical element, w^hether metallic 
non-raetallic, and every solid substance of 
definite chemical composition, be it naturally 
occurring or artificially prepared (with the cx- 
t'eption of the few which have never yet been 
ootained in the crystalline condition owing to 
the great viscosity of their solutions or of their 
Jjiolecules when in the state of union), has its own 
definite crystalline form, which is just as much 


a characteristic feature of the substance, by 
which it can he identified, as is any one of its 
chemical or physical properties. This is a state- 
ment which it has only quite recently boon 
possible to make with certainty. For it was for a 
long time thought that the members of the 
numerous well-knowTi series of analogous chemi- 
cal comjmunds (which only differ in containing 
a different member of a family group of chemical 
elements as tlieir dominating and generally 
metallic constituent) were absolutely identical in 
their crystalline form, and they w^ere consequently 
classed as ‘ isomorphous.’ I5ut the author of 
this article has been able to prove, as the result 
of fifteen years’ w'ork, that although the forms 
are very similar, and although they belong to the 
same type of symmetry, the angles between their 
corresponding faces are different, to the extent it 
may be of only a few minutes of arc, but in some 
cases by as much as a couple of degrees. More- 
over, the amount of tluj difference is governed 
by a definite law, which connects the atomic 
Aveight of the nudal or other dominating (acid- 
forming) clement t»reseiit with the whole of the 
properties of the crystals, whether of exterior 
form, of optical character, or of internal structure. 

Tlic main result of the highest refinement of 
crystal moasurement has been to establish the 
fact that perfectly developed crystals of the same 
chemical substance invariably exhibit faces in- 
clinc'd at precisely (to within one or tw^o minutes 
of arc*) the same angles, whatever may bo the 
variations in the relative sizes of the different 
faces. In brief, the interfacial angles of crystals 
of the same substance are constant, and are 
the peculiar property of that substance, differ- 
entiating it from all others.” 

The Physics of the Stars. The term a.itnh 
phfsic.8, w'hich has bo^n popularised by the work of 
Miss Agnes Clcrke, is equivalent to what is usually 
meant l>,y the ” newv astronomy.” It is obvious 
that the Iw of gravitation is a law of the physics 
of the stars ; but tliis is not quite the meaning 
of the term astro-physics. It is practically 
astronomy as studied hy the spectroscope, and 
depends upon the application of our knowledge 
of optics. Partly, as we have already scon, 
astro physics deals with a purely i)hysical pro- 
blem, such as the effect of radiation pressure 
upon movements in the lieavens, or the study 
of the motion of stars in the line of sight. 
But mainly, perhaps, astro-physics deals Avith 
chemical problems— only that they are solved not 
by chemical but by pliysical means. Thit we 
haA’e discussed, in concluding the course on 
Chemistry, the chemistry of the stars and 
the manner in which physical means have 
enabled Sir Norman Loekyer and others, even 
before the demonstration of the transmutation of 
the elements on the earth, to declare that such 
transmutation takes place in the hcav^ens. Here 
Ave merely ask the reader to obtain a definite 
idea of Avhat is meant by astro-physics — a new 
astronomy of which the telescope is only a 
subordinate instrument, whicli entirely depends 
for its prosecution upon the employment of 
physical methods, of which by far the rao.st 
important is the specti um analysis of light. 
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The Problems of Solution. Tho moment 
we turn the mind to such a simple phenomenon as 
the melting of a lump of sugar in a cup of tea we 
realise that, commonplace though this be, it is 
profoundly interesting, and must surely be i^ro- 
foundly important. In the present outline dis- 
cussion of it we shall follow Mr. Whetham, Avhose 
“ Theory of Solution ” (John Murray) is the 
most authoritative book upon the subject. 

Tho problems of solution are important on 
oveiy score. Tliey have always U'cn recognised 
as important for the physicist and the chemist, 
but we are only now beginning to recognise their 
extreme importance for the biologist and the 
physiologist. The reader has only to refer to such 
a book as “ Recent Advances in Physiology and 
Bio-Ohemistry ” (by numerous authors ; Arnold. 
1906) to see that the greater our knowledge of 
the facta of solution in general the nearer we shall 
bo towards understanding the facts of life in 
general and, notably, the facts of the relations 
between tln^ infinitely complicated and numerous 
processes that are necessary for tho life of the 
higher organisms. According to Mr. Whetham, 
“ the application of physicM conceplions to the 
problem of lioinj matter chiefly depends on the 
knowledge we possess of the physics and chemistry 
of ordinary solution.'' 

It is of interest that the biologists were tho 
pioneers in the modern elucidation of this sub- 
ject, which began about a generation ago. The 
biologist Traubc, followed by Pfeffer, showed how 
to construct what are called “ semi-permeable 
membranes,” which will permit water to pass 
through them, but will completely arrest certain 
substances that may be dissolved in the water. 
These membranes are in general made of porous 
unglazed earthenware, which has been impreg- 
nated witJi certain salts. The remarkable fact 
is that such semi- permeable membranes arc 
found almost everywhere within the bodies of 
animals and plants, and play, as we now knows 
a most important part in their life. 

The Laws of Osmotic Pressure. If 
we prepare a cell, the walls of which have 
this property, and fill it wuth a solution of 
sugar in water while w'e bathe its exterior in 
pure water, we find that this forces its w'ay 
into the cell up to a certain point. This point 
can readily be measured if the cell has a glass 
tube containing mercury attached to it. JSuch 
a pressure gauge will indicate for us w'hat is 
called the osmotic pressure of tho solution after 
the maximum amount of water has forced its 
way into the cell from without. 

This osmotic pressure follows certain laws, and 
these have been elucidated by the most dis- 
tinguished student of physical chemistry now 
living. Professor Van’t Hoff, of Berlin. We 
may quote the following two laws as stated by 
Mr. Whetham. Tho results obtained by Pfeffer 
show : 

(1) That tlw osmotic pressure was inversely 
proportional to the volume in which a given 
mass of sugar was confined. 

(2) That tho absolute value of the pressure 
in the case of tho solution of sugar was the same 
as that which would be exerted by an equal 
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number of molecules in a gas when placed in a 
vessel with the same volume as the solution. 

Those laws arc of extraordinary interest, for 
they must instantly recall to our minds two other 
laws with which we have long been familiar, 
and of which these new laws are verily no more 
than extensions. We already know the law of 
Boyle, that the volume of a gas is inversely 
proportional to its pressure. Wo now discover 
that this general proposition holds true not only 
of gases, but also of dilute solutions — evidently 
a splend'd result. 

Secondly, we know the law of Avogadro, 
which states that the pressure of a gas depends 
upon the number of molecules present and not 
upon their nature. We now discover that 
this law is true not only of gases but also of 
dilute solutions — an equally splendid result. 

Several workers have shown by other argu- 
ments “ that the osmotic pressure must b(‘ 
equal in amount to the gaseous pressure exerb'd 
by the same numb.T of molecules when vapour- 
ised, and must conform to the laws whicii 
describe the temperature, pressure, .and volunu- 
relations of gaseous matter.” This holds good 
whatever may be our prcHUSo theory of tlu* 
nature of the ])roccss of solution. It may be 
almost impossible to frame any clear idea of 
what actually happens when sugar melts in tea, 
and yet yyo are enabled to frame laws of solution 
which are absolutely identical with the corre- 
sponding laws of gases. 

Mixtures and Compounds Again. 
How far do these law'S help us to determine 
w'hether solution implies the formation of any- 
thing that can be called a chemical compound, 
or wliether it means no more than a mixture ? 
Elsewhere, of course, we have seen evidence to 
show^ (ill the case, for instance, of the relation 
between water and alcohol) that some chemical 
action must be involved ; and on the whole 
the present evidence is rath(*r in favour of fhc 
view that solution is a chemical rather than a 
purely physical fact ; in other words, that 
“a solution, say, of salt and water is in some 
w^ay a chemical compound of those components ; 
a compound in which the relative proportion 
between the components can vary continuously 
between certain wdde limits.” 

It was soon discovered that there arc 
certain noteworthy exceptions, as it would 
appear, to the usual law of the osmotic 
pressure. If wo compare , solutions of sugar 
and of alcohol, each containing tho same 
number of molecules in the same volume, wc 
find, as the law assorts, that they possess equal 
osmotic pressures ; but if, instead of comparing 
sugar and alcohol, we compare sugar and salt, 
we find that, even though the two solutions 
contain equal numbers of molecules, the osmotic 
pressure of the salt, if tho solutions bo fairly 
dilute, may be almost twice as high as that of 
the sugar. It remained for another great 
physical chemist, Professor Arrhenius, of Stock- 
holm, to show that it is not necessary, as Van’ I 
Hoff supposed, to regard this case as an inex- 
plicablo exception. On the contrary, we have 
only to suppose that the molecules of the salt 
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uiidorgo a ftplitting up or dissociation, and we 
SCO that the abnormally high pressure may 
bo explained. Thin dissociation is rendered 
much the more probable when we realise that 
these abnormal osmotic pressures are found 
in the case of solutions which conduct elec- 
tricity. 

What Happens to the Molecules. 

According to this theory, then, which is now 
well established, common salt docs not exist as 
such when it oc^curs in dilute solution in water, 
'fhe molecules have been dissociated, and exist 
as particles or atoms of sodium and chlorine, 
these being ar;sociatcd with electric charges. 
“ Each salt molecule thus gives two pressure- 
producing particles in solution, and the double 
value of the osmotic pressure is explained. 
In stronger solutions this dissociation is not 
complete, and the osmotic pressure is less than 
twice the normal value.” 

This theory, then, shows us that Van’t Hoff's 
laws are valid, even in the case of apparent 
exceptions to them. It recognises that these 
(‘xceptions consist of solutions of ilectrohjtea 
as distinguished from non-clectrolytes, this 
iK'w term being applied to substances caj»al)lc 
of conducting an electric current, meanw’hilo 
undergoing change ; and it explains abnor- 
inalities of pressure in terms of molecular 
dissociation. 

An entirely different method of studying the 
facts lends further support to the dissociation 
theory. In this subject Faraday was again 
the pioneer. Ho showed that there was a 
constant proportion between the amount of 
electricity conveyed through an electrolyte and 
the amount of decomposition which that 
electrolyte suffered. This seemed strongly to 
suggest that when an electric current is conveyed 
tliroiigh, for instance, a solution of sodium 
rhloride in water what really happens is a 
dissociation of the molecules of the salt, the 
positively electrified atoms of sodium going with 
the current and the negatively clcctrilicd atoms 
of chlorine going against it. These “ goers ” 
l^'araday termed “ mns,” a Greek term which 
lias that meaning. The ion which moves with 
the stream, and towards the electrode which is 
called the cathode, is known as the jwsitire 
or cation f while the ion which travels against 
tlio stream, and moves towards the (decirodo 
wbicli is known as the anode, is called the 
nefjatwe ion^ or anion. 

The Movement of Ions. Wo have here, 
perhaps, the very first hint that electricity, and 
oven an electric current, is particulate and 
atomic in structure. Said Von Helmholtz in 
Ids Faraday Lecture of 1881, years before the 
discovery of radio-activity: “If we accept the 
hypothesis that the elementary substances arc 
composed of atoms, wo cannot avoid concluding 
that electricity also is divided into definite 
<‘lcmentary portions, which behave like atoms 
of electricity.” 

The next question which opened itself for study 
^vas plainly the character of the ionic movement. 


Since wo measure the conductivity of a solution 
by the amount of electricity which it will convoy 
in a given time under the action of a given 
electric force, and since the conduction of the 
current deptmds upon the movement of charged 
ions, the conductivity of the solution, which in 
a measurable thing, must depend upon the 
nutnber and velocity of the ions. Now, tluf 
number is ascertainable, since we can ascertain 
the strength of the solution, and thus we arc in 
a position to ascerlain the speed at wliich the 
ions move. 

3rr. Whetliam himself is largely responsible 
for the means by which we are noAV able actually 
to see the ionic movement — not, that is to say, 
the movement of the individual ions, but 
their movement en ma.'ise. This can be done by 
means of an apparatus which permits us to 
place next one another solutions of two salts, 
one coloured and the other colourless. Says 
Mr. Whetham : “ The solutions shotild bo of 

the same molecular concentration, the same con- 
ductivity, and the denser solution must, of 
course, be phiced below the lighter. Let us take 
as an example the ease of solutions of potassium 
hiehromato and potassium carbonate, which 
fill 111 the necessary conditions. The colovir is 
h(‘rc duo to the acid part of the salt, the 
bichromate ion, which has the chemical com- 
position represented by Cr^O; ; the potassium 
ion is colourless. Wien a current of electricity 
is passed across tho junction between the liquids 
the colour boundary is seen to move, and, from 
the rate at which it crc(‘ps along the tube, tho 
velocity of the bichromate ion undt'i* a given 
electric force can bo determined.” 

The Speed of Ions. The reader will 
almost certainly imagine that the speed with 
which the ions move vvill be very great, but it is 
really remarkably small. .Much tho fastest 
moving ion known is liydrogcri, but when the 
(‘Icciromolive force is one volt per centimetro, 
the hydrogen ion moves only at the rate of 4 in. 
}K*r hour, and this is about ten times as fast as 
the speed of most other ions. We must dis- 
tinguish this movement, of course, from the 
movement of the clectrie current — or, rather, we 
must distinguish the two sjx'cds. Tho movement 
of the current is almost as rapid as that of an 
electric wave — that is to say, is almost equal 
to the velocity of light. Mr. Whetham com- 
imres the two movements with the case of the 
movement of a stick. If you push one end of tho 
stick, the whole of it moves on. Its velocity 
may bo as slow as that of a hydrogen ion — a 
mere 4 in. per hour. But somctliing else moves 
with an immeasurably greater rapidity, and 
that is the wave of compression, which is induced 
by tho push, and which must travel along tho 
whole length of the rod before its advancing 
end can move. “ slow movement of tho 
rod as a whole, when once started, corresponds 
with the slow drift of the ions ; the almost 
instantaneous passage of the wave of com- 
pression along the rod coiTcsponds with the 
velocity of electricity in tho electrolytic solution.” 

Continued 


4563 



1 Group 0 

MILLINERY 


32 

Essential Qualifications of a Good Milliner. The Apprentice. 
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Importance of Suiting a Customer’s Style. Stitches and Accessories 


By ANTOINETTE MEELBOOM 


l^ILLINEH Y is ossentially a womarrs profes- 
sion, but to be successful she must have a 
light and. delicate touch, accuracy and neatness, 
good tasie in blending colours, a correct eye, 
judgment in adapting the style to the wearer, 
and a liking for working with dainty and pretty 
materials. Few tools are needed. 

There are two seasons in the millinery trade, 
spring and autumn, with six to eight slack weeks 
in the summer and winter —July and August, 
and December and January. 

The Apprentice. A girl of about 16, 
wishing to become a milliiKM’, is usually appren- 
ticed. The period is two years, in the second of 
which she receives about half-a-erown a W’cek 
pocket-money. In some houses a premium 
is asked ; others take girls without a premium, 
but through introduction. The girl is taken 
on approbation for some weeks to see if she 
has the necessary qualilications. At the end 
of the two years, if she has given satisfaction, 
she is usually taken on as improver, with a weekly 
salary starting generally at about 15s. a week. 
In tfie slack time some houses work their ap- 
prentices half time, or give them a holiday 
till the next season opens. 

The head assistants and head milliners are 
engaged by the year, with salaries varying 
l>e tween two and five guineas a week. 

It is w(dl for a girl to be apprenticed to 
a small business, although it should be a first- 
class one, as she will then have a good oppor- 
tunity of seeing all kinds of work done. In the 
larger liouses tlie work is divided up into different 
branches, one room being set aside for making 
hats, another for toques and bonnets, and so 
on. An apprciitic(^ will never regret the time 
spent in matching — that is, obtaining from the 
wairehouses patterns of silks, velvets, ribbons, 
etc., which tone exactly with a particular 
pattern. Until one has tried, it is difficult to 
realise how difficult some colours are to blend. 

Advising a Customer. A milliner who 
thoroughly understands her work is able to 
advise her customers which of the mtiny pre- 
vailing styles suits her, and a good business 
woman is sure to be a success. 

Though the fashions change so rapidly many of 
the principles never change, and, when mastered, 
the worker will find herself able to adapt them 
to prevailing fashions. 

The importance of wearing what is really be- 
coming without considering w^hether it is the 
latest ftishion or not cannot he over-estimated. 
A clever milliner’s aim is to adapt the prevailing 
ftushions to suit the face. 

Modern styles are so elastic that it is per- 
fectly easy to be w^ell dressed. No rules on 


how' to dress can be laid down, but an 
important point to rememW is that in choosing 
a hat or toque it is not only >vell to decide with 
what costume it will be worn, but, if possible, 
to try it on when wearing the dress. It will 
avoid possible disappointment, as that whicli 
looks well and in perfect style with a tailor- 
made costume may look small and insignificant 
when w^orn with an elaborately trimmed dress 
or big furs. 

Hair*dressing and Millinery. The 

way in which the hair is dressed is another 
con.sideration in the choosing of headgear. Tlio 
most fashionable headgear is modelled on the 
way the hair is dressed at the moment ; thus, 
if the hair is w^orn low down at the neck, the 
brims will bo long at the back. When the hair 
is w^orn at- the top of the head, a short brim at 
the back with high crow, or a low crown 
and bandeau, looks best. For hair worn rolled 
hack from the face, a turned up brim in front 
is most suitable. 


Thin fm;es should have the hair drc.s.scd loosely 
over the temples, and a .soft-looking edge to hat or 
full front to a bonnet. When no fringe is worn 
and the hair brushed smoothly back, a bonnet 
w^ith rucked odg(‘, or a brimmed hat, will be the 
best styl(5 to adopt. Hair dressed in coils 
and plaits at the back usually requires a large 
headline. Coils and plaits round the front 
require tlie headline cut rather wide there. 


Large picture liats look well on tall people, 
though they may be worn by persons of small 
stature if trimmed very lightly. A hat should 
/TV never be over trimmed. 

[ I ] A full fat^c needs a broad 

[/^ I trimmed hat. 

A long face looks best in a 
brimmed hat, trimmed broad and 
worn over the face. High trim- 
mings, which lengthen the face, 
should be avoided. Broad toques, 
fitting well on the head, may be 
worn. 

The most becoming hat for a 
round face is a round hat with an 
equal brim all round, except at the 
back, and worn tilted slightly off 
the face in the front. No very small 
hats or toques arc becoming to this style of face. 

Drooping brims of the flop and mushroom 
type are not becoming to people past their 
youth, as they cast a sh^ow on the face. They 
are l^st suited to young, round faces. 

Brims turned up m front can be w^orn by small 
round and oval faces. 

Let your customer wear the colours that suit 
her. Do not advise her to wear a colour that 



WIRE ntiters 







MILLINnV 


does not match her complexion, hair and eyes, 
no matter how fashionable. 

The blonde may wear delicate shades of blue, 
pink, and green. 

The brunette looks well in deeper and richer 
colmirs. 

The choice of shades depends greatly on the 
complexion, as the colour may suit the hair 
but not the skin. 

White is very becoming to fresh and rosy 
skins, but should be avoided by those with pale 
and sallow complexions. 

Black is not becoming to pale and sallow com- 
plexions, unless combined with lace and a colour 
in the trimming. It looks well on fair people 
with a little colour in the face. 

Requisites. We must now consider a 
milliner’s tools.” 


Gum or Gum Labels. . 

Tissue Paper. 

Bowl and Damping Rags. For steaming and 
pressing. 

Notebook and Pencil. For writing down 
measurements. 

French “ Doll’s Head.” Used for cap- 
stand. 

Block for Shaping Crowns. 

Kilting Machine. 

Accordion Pleating Machine. 

Pinking Machine. 

Velvet Brush. 

Stitches. The following are the stitches used 
in millineiy : 

Running. Pa.s3 the needle and cotton in 
and out of the material at equal distances. 
The stitch appears the same on hoik side.s. t^d 



2. lluiinintjc 3. Ely ruiuiing 4. Hack stitcliing 6. Long hju-k stitching 6. Slip stitching 7. Slip hemming 8. Velvet 
hemming 0. Wire stitching 10. Gathering 11. Shirring 12. T.ackiiig 13. Tacking for crape 14. Basting 16. Lacing 
stitch 16. Catch stitch 17. Straight bandeau 18. Oversewing 19. Whipping 20. Tie stitch 21. Stah 8tit<’h 


Millinery Wire Nippers. Price Ls. to 2h. Gd. ; 
the latter are made of English steel. They must 
be light, small, and with broad noses [IJ. 

Needles. Packet of straw iieedle.H, mixed, 
sis^es, 5, 6, 8. Price Id. No. 5 for wiring, and 
No. 8 for hemming. 

Steel Pins. For pinning silk, velvet, etc. 

Lillikins. For pinning velvet edges, joining 
laces, etc. 

Thimble. 

Scissors. About 7 in. long, with sharp point. s. 

Tape Measure. Dean’s are the best. 

Sewing Cotton. Fine and coarse, white and 
black, Np, 10 for sewing on trimmings. 

Sewing Machine. 

Flat Irons. No. 2 and No. 8, for pressing 
straw and steaming velvet, etc. 

INNING Blanket. For pressing. 

Pocket-knife. For rippmg fur. 


for making the hem of head-linings, and joining 
two parts together where no great strength is 
needed [2J. 

Fly-running. Plaee the needle in the 
material and hold it ligJitly, close to tlie 2)oint, 
witli the right tliumb and forotingor. Tlio 
thimble should proiiel the needle. The loft hand 
holds taut tlio material, which is pushed on 
the needle by the left thumb and forefinger. 
As the needle fills with material, push it off 
from the eye end. The needle is not drawn 
through until the whole length is gathered. 
For Tong lengths, thread the needle from 
the reel of cotton or silk, which will prevent 
it knotting [3]. It is a rapid way of run- 
ning, and is used for all branches of millinery 
that require gathering, such as tuckings, casing 
for silk hats and bonnets, tuck running in 
chiffon, tulle, etc. 
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Back Stitch. Insert the needle exactly 
where the last stitch was begun, and bi-ing it 
out in front the same Kmgth of the stitch just 
made. To obtain a regular row of stitches, each 
stitch must exactly meet the last, and bo of the 
same size [4]. Used for joining two pieces of 
velvet, silk, or cloth, wIktcvci* the material is 
likely to be stretched and requirc^a strength. 

Long Back Stitch. Instead of inserting the 
needle in exactly the place where the last stitcli 
left off, as in back stitching, take a short stitch 
hack, which in straw- working will be slanting 
in the direction the straw is plaited [5]. Used 
in straw-working ; for sewing in head-linings, 
bandeaux, mulling ; in shape-making, joining 
side band to head -line of brim shape ; in covering, 
sowing upper and under covering of brim to 
head-line, also material tip to that of shape. 

Sup Stitch. Take one stitch on the turn- 
ing of one ju'ecc of material, and the next 
exactly opposite on tb(^ turning of the other 
piece [6]. Uscxl for joining the upper and under 
edges of hat brims covered in velvet, cloth, or 
silk, and wherever invisible joining is required ; 
stitching on rouleau to covered or felt hats, 
etc. 

Slip Use a fim* needle and cotton, 

or silk to matoh material, and take up one 
thread of the material und<‘r the fold. Slip 
the needle into the fold snd make a short 
si itch as in running ; draw the needle out, 
and just take one thread again of the material 
!mder the fold. Do not pull the stitches tight ; 
they should not show on the i*jght side [7]. Used 
for invisibly hemming velvet, silk, crape, etc. 

Velvet Hemming. Turn down the raw edge 
of material once ; take a stit,<*h as in running 
through the fold, and take one thread of the 
material under tlic fold in a slanting direction. 
Work from right to left with fine needle and 
cotton [8]. Used for neatoriing cut edges of 
velvet, and where it. does not require a roll 
hem. 

Wire Stitch. Hold the w ire firmly in place, 
stab the needle in the hat aiiom the wire, holding 
hack a loop of cotton under the thumb. Stab 
the needle back again under the wire, bringing it 
through the loop from behind and pull tight. 
Work from right to left. Tho stik-hes must 
just fit the wire [9]. IVd for all pails requiring 
to be wired. 

Gathering. Take up half as much on the 
needle as has biMm passed over [10]. Used when 
a long length lias to be gathered into a small 
space. 

Shirring. Kows of fine gathering placed 
underneath one another. Ilie stitches must 
exactly correspond with tho row abov<% and 
the cottons are drawn up together [11]. This 
stit/ch is used for fancy linings for brims, for 
<*hiklren’s millinery, etc. 


Tacking. A largo rumiing stitch [12]. Used 
for keeping two parts temporarily together. 

Tacking for Crape. A long and small 
running stitch [18]. Crape being a springy 
material, this stitch keeps it better in position 
than ordinary tacking. 

Basting. A long and a short stitch, the first 
taken slantways, the second perpendicular [14]. 
IWxl for holding together temporarily tho 
material and lining previous to being tacked. 

Lacing Stitch. Place tho needle under the 
fold, bring out in a slanting direction. Place 
the needle in again on opposite side, also in a 
slanting direction [15]. Used for securing the 
raw edges of velvet folds. It is sometimes called 
Milliner’s Herringbone, but is always worked 
from right to left. 

Catch Stitch. Take the needle under the 
turning and bring out to right side. Pass under 
the wire, then over the wire, and under the 
turning again, and repeat [16]. Used for fasten- 
ing down the upper side of material brim to tho 
second edge wire of under brim. 

Round Bandeau Stitch. Tho stitches an; 
taken close to the edges of the ribbon wire* 
to prevent curling up. Make a long stitch of 
J in. on upper edge of ribbon wire. Bring 
thread to bottom edgt^ of W’ire at the back, take 
Ihc needle thro’ gli at nearly half the length of 
the upper stitch already made. Then take 
another in. stikh, and so on. On the reverse 
side a series of /\ a will be seen. Use black 
cotton on white net and wire, and vice versa [17 1. 
Used for sewing ribbon wire to net for founda- 
tion of round and straight bandeaux. 

Oversewing. Place needle pointing straight 
towards you in the raw edge, hold tho work round 
first finger of left hand. Repeat this, forming 
a slanting stitch from right to left on tho right 
side, and a straight one between each [18]. 
Used for joining lace, sewing fur, neatening the 
raw edges of velvet for straight bandeau where 
a turning will make it too clumsy and thick. 

Whipping. The needle is taken over the raw 
edge of the material, put in from back to front, 
and over the edge again. The stitches are taken 
fairly long, and the needle, as for “ fly -running,” 
is not taken out until the finish [19]. Used 
instead of gathering, to prevent ravelling in 
lace or tulle. 

Tie Stitch. Stab the needle through from 
the right side ; leave an end of cotton, bring 
back the needle from the back, and tie a knot 
[20]. Used for securing light trimmings, trails 
of flowers, lace, tips of feathers, loops of ribbon 
on a brim ; fastening head-linings in position 
inside bomiets and hats. 

Stab Stitch. Proceed as with the tie stitch, 
but take the needle through and through the 
hat for extra strength [21]. Used for sewing on 
trimmings that require strength. 


Continued 
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FIFE 

The fife, unlike the flageolet whistle, is 
provided with a single key. The instrument 
has a compass of two octaves, from T) on the 
fourth line treble clef. 

The instrument should bo held horizontally. 
Keep the head and body upright, and rest 
the instrument on the middle joint of thc^ 
first left finger. Place the thumb just below 
the first hole. Put the right thumb opposite 
the fourth hole, against the side of the fife, and 
not underneath it. This will permit the little 
finger to remain over the D}} (or Eb) key. 
Following these directions, keep the first and 
second left fingers carefully curved, and the 
third nearly straight. Round, also, the first and 
second right fingers. Except when used for the 
key, or keys, the two little fingers do not rest 
upon the fife. They must never hang beneath 
it. Do not hold the fife tightly in the right 
hand, nor press the fingers forcibly on the 
holes, as this will impair neat execution. Avoid 
raising the fingers more than half an inch 
above the holes. Aim at delicate surface- 
playing rather than force of finger attack. 

Blowing. Close the lips, and compress 
them a little. Holding the instrument as 
described, place the mouth -hole against the 
middle of the imderlip. Make sure that the 
upper lip comes within the radius of the aper- 
ture. Relaxing the upper, press the fife again-st 
the lower lip. Blow into the in.strumcnt with 
moderate force. Take care that the air passes 
ink) the mouth-hole and not over it. If it 
does, there will be a hissing sound and waste 
of effort. While blowing, endeavour to pro- 
nounce the syllable “too.” With ))raotice, 
a clear steady sound will be produced. Do 
not close, at first, any of the holes. The open 


hole 
4 


EE 


XE 


/ ^ J 
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sound of the tube is 08, third space, treble 
clef. To get B, a tone below, put down tlie 
first left finger, and blow “ too,” as before. 
I^or the A Mow, add the second finger. To 
get the 0, add the third. For the P}?, cover 
the fourth hole, and so on, as for the flageolet. 
The annexed diagram of the fife, with the holes 
numbered, and the staff showing the scale 


from D to T) of two octaves, indicates the 
manner of fingering for the production of 
different tones. 

Exercises. 8iin])le as this scale may 
appear to be, there In a great deal to bo learnt 
from it by diligent study ; but the only way 
by which progress can be made is through 
regular daily j)ractice. The first thing for tho 
beginner to understand is tho relative value 
of Time, or duration of sound, and Pitch, or 
variety in sound. Starting at tho lowest note, T), 
blow into the instrument stoadilj^ and clearly, 
counting mentally four, regulating the heats 
by the ticking of a clock or a metronome. Having 
done this softly, rcpc'at tho sounds with more 
force during the first and second beats, articu- 
lating the same note sharply twice on tho throe 
and four. In the same manner, next try the 
E above the D, the Fif above tho E, tho 
(ji, and so on up the scale,' blowing with increased 
pressure ascending, and gradually softer des- 
cending. After getting facility on each nok* of 
tho compass, as regards time, or speed in play- 
ing, proceed to the next department of study. 

Intervals. An interval is tho distance 
between any two sounds, and tho facility in 
which musical tone is made to pass from one 
interval to another gives tho charm to what is 
kno\m as melody. ^ No^v tiy to get accustomed 
to the simplest intervals, known as seconds. 
Play the low D, counting two. Without break, 
pass to the E abov(i for the three and four. 
Repeat tho 1^ on two boats, making the 
follow on the nc'xt two. In this way go up, 
step by step, to the highest nok'S, descend- 
ing the ladder of sound in the same fashion. 
Next try thirds. Sound the lowest D, counting 
two as before. Skip the next note, Vmt, with- 
out br(*ak, play the FiJ on the three and 
four, FJ being a major third above 1). 
Sound the E, passing over tho next note and 
following with G. Play tho F8, skipping 
the G and blowing A. Thus, in thirds, practise 
slowly and carefully up and down the scale. 

Proceed to fourths. Sound the low D as be- 
fore, then skip two notes, and blow the G easily 
and without pause between one sound and tho 
other. Blow the E, and follow it by A, a fourth 
above the Fit, succeeding it by B, G, and Oj*, 
and so forth' up and down the instrunu'nt. 
Next try fifths. These may sound ugly, 
but no matter. Cheek tho intervals on a 
piano at first. Returning to the low D, skip 
throe notes, and blow tho A above. Coimt 
two beats on the first sound, and complete the 
three-four on the second. In the same way 
follow the E by the B above, F| by CS, 
G by D, thus going up the compass by fifths, 
and going down in like manner. Try sixths. 
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Sound the low D. Now skip four notes, and, 
without interruption, pass to the B above. 
Tho student should write these exercises out 
on music paper. Sound the E, linking it with 
tho C 3 above. Play the P jt , following it 
by the I). Tlius, in sixths, go up and down 
the compass. In tho same way ti’y sevenths. 
Follow the low D by the CA above it, always 
blowing in strict time, aiift endeavouring to 
avoid any hissing sound with the upper lip. 
Blow the E with the D above, the Fj{l with 
the E abov(‘, and so up and down the compass. 

Finally, take the octaves. After blowing 
the low D get the second note at the higher 
pitch, with the same fingering but increased 
pressure of breath. In the same way blow the 
low E with its octave above. As before, get tlu! 
Pjjf. But now, to facilitate tho sounding of 
the octave above, with the little right finger 
ut down the key, and, in like manner, use this 
ey for the octave notes of (1, A, and B. After 
playing the Of with all the holes open, to get 
the octavo put down tho second and third left 
fingers, the first right finger, and the k(^y. To 
get the top B, close the second and third holes 
only, using the key. Descend in octaves in the 
same way. Tho student should now find little 
difficulty in executing the march tune of the 
(luards, given at the head of this page. 

PICCOLO 

The piccolo is an (x:tave higher in j)it(di than 
the ordinary fiiite. Tt is called “ E'^,” although 
the lowest note really sounds Dl?. As the 
embouchure is small and the liolcs are rather 
(‘lose together, this iastriiinent is a good one 
for a !)oy to take up, as it is more suited to 
his lips and fingers than the big concert 
flute. Besides, it is h^ss than half the weight of 
the latter, so that it is much more portable. 
On account of the shrillness or brilliancy of its 
tone, one piccolo suffices in a military band of 
brass and reed instnim<‘nts consisting of as 
many as sixty-two players. 

In tho score, the piccolo is always written 
for an octave lower than the not-cs which are 
actually phayed, and the part is invariably noted 
in the G, or treble clef. I’he compass of the 

E iccolo is from D, first space below staff, to 
> above, foarth ledger line, and the instrument 
gives all the intervening chromatic notes. The 
cost of a good piccolo ranges f j orn 15s. to £15 ISs., 
according to wdicthcr it is of cocuswood or 
ebonite, or has from four to ten keys in brass, 
German silver, or silver. The lowest octaves 
l)eing weak and of little valium, tho student should 
particularly practise that j^art of the compass 
whioh. begins at D, foarth line treble clef, and goes 
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up to FjT, two octaves above. This gives a 
range of notes which possesses remarkably 
effective qualities, used in a beautiful way 
by Beethoven in the “Pastoral” Symphony, or 
Berlioz in “ Faust.” 

The instructions given for the fife and flute* 
apply also to tho piccolo. But, although this 
instrument lacks the nobility of tone of the big 
flute*, the student should note that it excels in 



certain trills and florid passage's, one of its most 
charming eharflc^terisfies being the rapidity in 
which reiterated notes can bo articulated by 
double and triples tonguing. 

Wc give licre an example of doMeAongiiiwj. 
ff\)nguo the first note, and blow the see*.ond veiy 
strongly from the throat. Do not hurry at 



first. With practie'e, the player should be able 
to imitate in velocity and neatness of oxce\ition 
the roll of a side drum. [ Ex. l. j 

In triple- tonguing, tongue the first and second 
notes, and blow the third. [Ex. 2.] This sort of 
thing w'hen ])ropcrly done is well worth hearing 
in solo work. At tlm same time, the siiule*iit 
should practise daily chain- trills, going from note 
to note in the different major scales, because th<‘ 
piccolo is frequently employed to imitate bird- 
like effects. Those trills which are^ most difficult of 
execution should, of course, bo given special 
att-ontion. For example, practise those on the 
lowest D J, with the F] ;; above ; the FI 7 with the 
F above; FJI with the Gjt above; Al? with tlui 
B ^above ; CJJ with the j5]J above ; CJJ with the* 
Dft above; and the A 7 on the first ledger line* 
with the B t? above. 

FLUTE 

The flute is one of tho most important instru- 
ments in the mexlern orchestra. The ffageM)let 
and the church organ pipe exemplify one greai 
division of the flute family, known as the pntc- 
d-hec. The other great division, with \vhi(h 
we are now treating, comprises all the different 
kinds of flaiiti4raversiy or horizontal instrument 
The reason why to-day, in the most advanced 
orchestral music, tho flute plays such an im- 
portant part is owing to the acoustical discoveritv^ 
of Captain Gordon, made practical thi’ough the 
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syst-em of manufacture known as the Boehm. 
Before such improvements th(^ flute, in many 
respects, was defective in intonation and ditticult 
to finger. As it may not be within the means of 
every student to purchase an instrument with the 
latest system of fingering, he will probably have 
to content himself with an ordinary military 
insiniment . 

One to Eight-keyed Flutes. The one- 
keyed flute, described under Fife, has a lever 
pressed down by the little finger of the right 
hand. Tlie four -keyed flute has a second, or 
Ejl lever, worked by the third right finger; 
a third, or G ' lever, worked by the fourth left 
finger; and a fourth, or A 3 lever, worked by the 
left thumb. The six-keyed flut<‘, introduces a 
fifth lever (Ci), and a sixth (or C5), both worked 
by the fourth right finger. 

Coming to the eight -keyed flute, we have 
an additional seventh lever, or Cfi shake-key, 
worked by the first right finger, and an eighth 
lever, or Ejjl key, played by the fourth left finger. 
Familiarity with the different keys is easily 
Jicquired if the student who begins with the 
fife has an opportunity of learning afterwards 
the flutes with four, six, and, finally, eight keys. 
A well-made instrument of this class, guaranteed 
for six years, can be obtained new for £3, or for 
considerably less second-hand. 

Military Scores. In a military score 
the piccolo comes at the top. Beneath it is the 
F flute. Beneath that, again, is the E*? flute. 
ITie actual pitch of the E[? and F flutes respec- 
tively is Db and Eb. In most bands, as they are 
^Idom wanted together, one man plays both 
instruments. Should they bo needed simul- 
taneously, the piccolo player takes the second 
instrument. Tlie tone-quality of the F flute is 
lighter than the Eb, the latter being richer and 
fuller. Although regulation flutes used in the 
drum-and-fife bands have but one to four keys, 
those employed with the brass and reed insiru- 
mente require the eight mentioned. It is only 
possible here to give the chromatic scale of the 
last-named instrument, which will bo easily 
understood by the diagram at the head of this 
page. 


Concert flutes, on the other hand, have ten, 
eleven, or twelve keys, besides rings. Most 
players master the eight-keyed fingering before 
proceeding to the instrument with cylindrical 
bore and larger holes adopted by Boehm. 
Amongst the majiy methods for the iaiter may 
be mentioned Ihosc^ by Bousquet and Taffcnol 
(Paris), and Svendsen and Pratton (Londc^n). As 
rcgarcls pitch, the tuning-slide enables the in- 
strument to bo flattened bat not sharpened 
when closed ; but all wind instruments get 
sharper as they become warmer through the 
breath of the player or the heat of a concert-room. 
Before playing, therefore, w^arm the instrument 
W'cll with the breath through the mouth-hole. 

OCARINA 

The ocarina is of terra cotta, resembling in 
shape the body of a little goose, the Italian word 
“oea” implying that bird. Because the large 
interval cavity has no outlet, or bell, the musical 
quality of the tone is of acoustical interest. 
There is a peculiar hollowness in its character, 
somewhat like that of a stopped organ pipe. 

Compass and Construction. The com- 
ptiss of the solo ocarina comprises a chromatic 
scale of 20 distinct semitones extending, in the C 
instrument, half a tone below middle CJ to F on 
the top line, treble clef. Made of larger sizes, 
at different pitches, the compass is extended 
downwards by increasing the cavity. Effective 
combinations of six players have made 
monetary harvests, especi/illy on the Continent. 
The tone is sweet and pure. Although incap- 
able of great force, it has a remarkable carrying 
quality. The mouthpiece is where the head 
of the goose should be, and the tuning-slide 
is situated in the region of the creature’s breast. 

Pull out the slide to low^cr the tone. Push it 
in to raise it. Tlie body of the bird is pierced 
by ten holes, five for each hand. Place the 
mouthpiece to the lips. Two holes only should 
then be at the bai^k ; cover these with the 
thumbs. Place the first finger of tho right hand 
over tho hole at the bird’s tail. Put tho second, 
third and fourth fingers over tho three holes 
which follow in the direction of the mouthpiece. 
Close, with tho first finger of the left bond, the 
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holo nearest the tuning-slide, and, with the 
second, third and fourth fingers, those which are 
in line with the first. 

All the holes should now be covered, not with 
the tip but with the ball of each finger, so as to 
prevent any escape of air and a bad effect. Put 
the mouthpiece, not into the mouth, but 
between the lips. Blow lightly into the instru- 
ment. Breathe through the nose. Endeavour 
to get the tone even ; never force it. The 
note .sounded will be C on first ledger line IkjIow 
staff. Check this with a piano. 

C Major, After sounding middle 0, rai.se 
the first right finger, covering the hole by the 
bird’s tail. Blow as before, softly. This should 
give D, a tone above the C. Lift the second 
right finger. The result will be E. Raise the 
third finger. This will sound F. Withdraw 
the fourth finger. The result wmII be G. To 
get the A above, raise the third finger of tlu' 
k‘ft hand. This may require practice, as the 
third is the weakest digit. But the other notes 
of the left hand must be kept firmly closed. To 
get the B above, lift the second finger. Raise 
the first for the C. Take away the left thumb 
for the D, and the fourth left fingtu* for the E. 
With all the holes open, sound F. Descend the 
scale in the same way [Ex. 1]. 

Tone Production. Sustained and gliding 
effects are accomplished by steady bloAving in 
tlie way described, and the endeavour should 
be to make the sounds of the scale travel 
as* smoothly as possible from one to another. 
Staccato is the reverse of this. The -svay to do it 
is, on producing eacdi sound, to articulate the 
syllable “ too,” by giving to the tongue the 
same action as is done in spitting a bit of fluff 
out of the month. This tone-stroke emphasises 
the initial vibration, and quick withdrawal of 
the member allows the necessary air to pass into 
the instrument [Ex. 2]. Having obtained 
facility in playing the scale staccato, make a 
triplet of each note, so that it is heard three 
times distinctly before the next is played. 
This is done by pronouncing, mentally, “ too- 
tle- too ” for each note [Ex. 3]. After this, 
endeavour gradually to incrca.so the speed 
with the first method of blowing. Until the 
student becomes familiar with the fingering, 
this will require daily practice. He should not 
be satisfied until he is able to i*un up the scale 
wth one breath, and down again with the next 
[Ex. 4]. Then take jwactico in intervals. The 
Violin course will suggest appropriate exercises 
[page 2121]. Expression is added, when sustain- 
ing a note m a melody, by the use of the vibrato. 
This is done by fluttering tlie breath in the 
mouth rather than in the throat, as in singing. 

Chromatic Scale. The fact that the 
ocarina can be played chromatically gives it a 
legitimate musical value. Sound the C, as 
before. To get d, the same fingering may 
be used by blowing harder. A more artistic 
way is partly to uncover the hole stopped by 
the first right finger. Taking off the first finger 
entirely, sound the D. To get Djj;, replace the 
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first finger, leaving the second hole open. Sound 
the E and F as before, by uncovering the first 
and second, and then the first, second and 
third holes. 

To get the FJ, close the third hole but un- 
cover the fourth. Sound tlie G, as before, by 
opening the four holes, and the GJ by stopping 
the third hole and uncovering the fourth and 
fifth, the latter by the third left finger. Sound 
the A by opening tlie five holes, but replace 
the third finger of the right hand and take off 
the second linger of the left for the A^. For 
the B, remove the third finger, leaving the six 
holes uncovered. Sound the U, as before witli the 
seven holes open. For the 0^, take off the left 
thumb, but put dowai the third right finger. 
For the D, remove the third finger. For the 
D^, take off the fourth left finger and put down 
the third of the right hand. For the E, displace 
the third fingei’. For the E>, as for the F, 
all the notes are open. But the note is “ hu- 
moured ” by the breath [Ex. 6J. Descend in 
the same way. 

Having returned to the C, if the instrument 
is blown very softly, with all the holes closed, 
the semitone below the pitch-note, B, will 
result. Therefore, it will be perceived that what 
is called “ humouring ” the breath greatly 
affects the intonation. The student must know 
what tone he desires to produce. His ear will 
then enable him to get it. 

The Trill, An excellent way of getting 
accustomed to the fingering of the chromatic 
scale is to practise trills a semitone apart. 
Begin slowly, and play softly, gradually in- 
creasing the speed. After regular daily practice, 
the knack will be acquired of ascendmg and 
descending the scale in this way without break 
either in intensity of tone or regularity in 
rhythm. 


FifBf Piccolo, Flute, and Ocarina conelvded 
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By Professor JAMES LONG 


The Cheddar Process. All things con- 
sidered, Cheddar is the most popular cheese in 
the world. Ilie best is produced in Somerset, 
Ayrshire, and WigtOAvnshirc. It is the staple 
cheese of Canada and the United States, as well 
as of the Australian Colonies, and there is no 
other variety which approaches it as a pressed 
cheese from the point of view of combined texture 
and flavour. The system of production may be 
regarded as a type, and the most perfect type, 
of that adopted in the manufacture of pressed 
cheeses of other varieties, to which, therefore, 
wo need but briefly refer. 

The milk supplied by the cows in the evening 
is strained and poured into the cheese vat, and 
stirred until sufficiently cool to prevent the 
too liberal rising of the cream, which ascends 
with greatest rapidity in warm milk. On the 
following morning the cream W'hioh has risen is 
removed by skimming and mixed w'ith a portion 
of the milk in the vat. In some cases this mix- 
ture is poured into a smaller vat and heated to 
such a temperature as w’ill raise the remaining 
milk of the evening wuth that of the morning, 
when the latter has been added, to the required 
temperature for coagulation. The morning’s 
milk is strained and poured warm into the 
vat already mentioned, and if the vat has a 
double lining or jacket, so that the milk can bo 
beated by hot water or steam, the second vat 
becomes unnecessary, as the whole volume is 
then raised to the required temperature at once. 
Where two vats are employed, this temperature 
may be reached with accuracy by the aid of the 
following formula from “ Elements of Dairy 
Farming,” by James Long. 

Method of Raising the Temperature 
of Milk. “ Multiply the number of gallons in 
the tub by the nurnbeu’ of degrees which it has 
to be raised or lowered, and divide the number 
so obtained by the gallons of milk in the w^armcr. 
The result shows the number of degrees above 
or below^ 84^ F., to which the milk in the warmer 
must be brought. Thus, if w’c have 45 gallons in 
the large vat, and 15 gallons in the small one at 
80"* F , and w^e desire to heat the whole to 85'" F., 
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we must raise the smaller quantity through 
300° F. of heat (45 + 15 x 5), thus ; 

300 15 - SO'’ F. 

“ If we add the result (20^ P.) to the desired 
temperature (SO*^ F.), w^e get 100° F. as the 


temperature to wdiich it would be necessary to 
heat the 15 gallons. It is, however, undesirable 
to heat milk much above 90° F., and we con- 
sequently make a fresh calculation, with the 
result that we find it %vill be necessary to heat 
half the milk to 90° F. to bring the whole 
volume to 85° F.” 

Care must be taken that too much heat has 
not been lost before the temperature is artificially 
raised. The 
required 
tempera- 
ture being 
reac h ed , 
the milk is 
stirred, the 
requisite 
quantity of 

sour w4icy — if this be employed — is then added at 
the same temperature, and all is ready for the addi- 
tion of the rennet. The quantity of whey should be 
regulated in proportion to the acid it contains— 
and here again a test for acidity becomes neces- 
sary. If the (‘vening’s milk has not fallen below 
70° F., although in some (‘ases 08° F. may bo safe, 
sour Avhey may not be needed. The milk for 
renneting is heated to diffm’ent temperature's in 
accordance with the practice or custom of the 
district or of the individual mak(‘r. In Scotland, 
84° F. is largely '‘inployed ; in the West of 
England, from 85° F. in autumn to 90° F. in 
spring ; but the maker, who should invariably 
be a trained hand, w'ill in most cases adopt that 
temperature to which he has been accustomed, 
although he may see occasion to modify it wJiere 
conditions change or are new. Coagulation is 
complete in from 40 to 50 minutes. In the 
United States, however, the curd is brought 
much more (piickly, but the cheese is less fine? in 
quality and keeps loss perfectly, for the smaller 
the (piantity of rennet used the better the keep- 
ing properties of the cheese. 

Cutting the Curd. Coagulation being 
perfect, the curd is cut, either with the knives 
commonly employc'd in the dairy, with the 
American knives already referred to, or wa’th the 
oblique bladcd knives made by Pond [34J. The 
curd should be cut evenly throughout, that each 
piece may l>e of similar size. After cutting, the vat 
may be covered and left for a short time, but 
stirring and breaking is usually begun wathin the 
hour. During this operation large pieces of curd 
will be broken smaller, but the work must bo very 
gentle, that the curd may not be damaged and 
the fat it contains lost {35J. Slirring lasts 
from 15 to 30 minutes, when the work ceases 
for a time — the vat being again covered -to bo 
followed by the scalding prex^oss, during which 
acid rapidly develops, while the lender curd 
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becomes firm, and at first comparatively tough. 
Stirring continues during the process of heating, 
whether a portion of the whey has been removed 
or heated separately and subsequently returned 
to the vat, or whctlier the whole mass be heated 
together through the medium of the jacket. In 
Ayrshire makers scald to 08^ F., sometimes to 
102° F., while in Somerset, scalding point varies 
from 90° F. to 94° F., many American makers 
employing a still higher figure — sometimes as 
much as 104° F. On many farms there is a second 
scalding, the curd having been allowed to settle 
for a few minutes aften* the first. In this case the 
scald varies from 94° F. to 98° F., whicli is 
reached at the end of the sea.son ; but in all eases 
it should be remembered that the tcunporature to 
be adopted depends upon the acidity of the milk 
at the time of renneting, and the employment or 
not of sour whey. Stining is again resorted to in 
order to help the curd to a(; quire condition — and 
this needs botJi skill and judgment on the part of 
the maker. Tf the acid in the milk bo one d(‘grce 
more than was present before the rennet was 
added, that condition has generally been reached. 
The object is to obtain an elastic curd, in which 
there is practically no toughness. The curd, 
indeed, should stiing out when attached to a 
hot iron gradually drawn away by the hand. 

After stirring, the curd settles at the bottom 
of the vat, and here it remains for a time, the 
whey being dra^\’n off, i)assing through a strainer 
on its way ; but it is important that it 
should not bo drawn unless the time is oppor- 
tune. Tf it remain too long there may be too 
much acid ; if loo short a time an insufficient 
proportion. It should be pointed out that where 
sour whey is not employed, not only is the 
evening’s milk maintained at 08° F. to 70° F. 
\mtil the morning, but that the second scald 
may sometimes need a temperature of 104° F. to 
100° P. 

Scalding. Tn the scalding process the 
temperature of the curds and whey should be 
raised slowly, otherwise the curd may be tough- 
ened, and the whey then prevented from escaping 
sufficiently for the maker’s purpose. The whey 
having loft the vat, the curd remaining at the 
bottom in the form of a mat is cut and piled in 
<’ubes about 0 in. square. Those cubes are from 
time to time changed in position, that eacth may 
he properly aerated, but they are still kept to- 
gether in a mass that heat may not escape, for that 
is still essential — so much so that the mass should 
1)0 covered with a cloth, whicli may bo doubled if 
lu idity need extra promotion. Indeed, the vat 
itself may be covered with its lid if eircumstances 
demand it. The curd is then left until it is suffi- 
ciently acid — a condition which the maker must 
determine for himself. It is then broken up into 
small pieces, tied in a cloth or cloths, and, under 
some systems, slightly pressed either in the 
bottom of the vat, the rack lieing placed beneath 
it, or in a curd cooler, which many cheesemakers 
use. Where there is no pressure employed, the 
curd is usually again cut into cubes, the pieces 
turned or changed in position, and still left to 
drain, this process beipg repeated if it be found 
necessary. During the whole of this work, 
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however, the temperature of the curd should be 
maintained at as near 90° P. as possible until it 
be sufficiently ripe or mature for grinding in the 
curd mill. 

It is almost needless to say that the process 
thus briefly described is one which permits 
of variations in practice, for there is no method 
which is really empirical, so long as the desired 
result is achieved in reasonable time — and it is 
important that the process should not take too 
long, for ehecsemaking is at the best an industry 
which demands considerable attention and 
some anxiety from day to day. A mellow cheese 
of fine flavour cannot be produced unless suffi- 
cient acidity has been developed in the curd. 
Tf the whey contain 1 per cent, of acid when the 
curd is believed to be ready for grinding, good 
results may br^ anticipated ; but the maker may 
be more confident if ho be able to test the acidity 
of the curd and t o find it equal to that which 
on other occasions lias been followed by the pro- 
duction of fine choose. 

Grinding. Tn grinding, the pieces of curd 
after passing through the mill [36] should be of 
uniform size, but the work should be perform(*d 
slowly, otherwise damage may occur owing to 
friction or squeezing. The mill should he 
simple and easily cleaned. The ground curd is 
subsequently weight'd and spread in the vat 
or cooler for salting — the salt employed being 
at the rate of lb. per ewt. of cheese, and quite 
dry and fine. Where the cheese is intended for 
t arly saU\ and is to ripen early in consequence, 
2 lb. may be found sufficient. Under some 
systems, however, where the work is quickly 
performed, or where it is protracted, a smaller 
or still larger tpiantity of salt may be used. 
Tht^re is a greater loss of salt in the drainage 
from pressure when the curd contains a large 
quantity of whey than 



36. CURD GRINDING MILL AND CTJRD COOLER 
(Poud &. Son, Ltd. , Blandford) 


influences the action of the rennet, while it 
slightly affects the flavour. After the salt has 
been thoroughly mixed with the curd, the latter 
is ready for placing in the mould or cheese hoop 
[87] in which it goes to press. 



Pressing. When the curd is placed in the 
hoop for pressing, its temperature should be 
70^^ F. If the heat be greater, it is liable to 
lose fat under pressure. The student of cheese- 
making should take a lesson in the process of 
clothing cheese for the vat, of vatting, and of 
putting to press, as well as in 
bandaging after pressure is com- 
plete, the shape and quality of 
the cheese depending largely 37 presskd- 
upon these processes. When in ( hekse Viooe 
the press, pressure must bo ' irAiTi n 
applied until the whey runs ; it 
is then gradually increased for two or three 
hours, and left until the following morning, 
Avhen it is clothed with a clean cloth, retumed 


II 


to the press, and the pressure again increased. 
This practice is followed 
until the end of throe days, 
when the ohoese is removed, 
bandag(‘d, labelled with the 
fbite of manufacture, and 
such details as are necessary 
for reference, and taken to 
the ripening-room. 

Cheese Presses. The 
best cheese presses |38J are 
made of iron-light, strong, 
and capable of giving both 
progressive and continuous 
pi'cssure. With progressive 
pressure alone a crust is 
formed on the outside of the 
eheese, while the whey 3®- cheese tress 
within may bo enclosed and <T C<..i.c.tt,sh.vwHi,«.» 
thus prevent the production of fine texture. 
The rix)ening-ro()m should ho kept at W F. to 
F. — preferably by the aid of hot wat(*r {)ipes 
which can bo controlled, stoves being most 
undesirable. The cheeses should be placed on 
clean wooden shelves, systematically turnc'd, 
and their places changed from time to time 
from a higher to a low<*r shelf or vice versa. 


The Ripening of Cheese. The ripen- 
ing of cheese, apart from the question of the 
influence of acid, the temperature of the room, 
and the quality of the milk, depends upon daily 
care and examination. A system of cold curing 
has been discovered in America, and Brs. Bab- 
cock and Russell, of the Wisconsin Station, have 
shown that it is a success ; but it is practically 
unknown in this country, and until British 
experts are in a position to practise and demon- 
strate the process with equal success to that 
which we now achieve, it will be well for the 
English maker to continue to follow a system 
under which the finest cheese in the world is 


produced. 

During the ripening process the insoluble curd 
becomes soluble, and the richer the milk in fat 
the more rapid is the change. If, however, 
milk be skimmed, that change is protracted, and 
the larger the quantity of fat removed the 
longer the time required, until when made from 
milk perfectly skimmed, a ripe cheese is neither 
mellow nor perfectly soluble. Ripening is due to 
fermentation, the work of bacteria. As the acid, 
the product of the lactic ferment, is diminished, 
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greater energy is displayed by the casein ferments 
which decompose the albuminoid matter and 
liberate ammonia, which neutralises the re- 
maining acid, with the result that solubility 
rapidly follows. 

Cheese Yield. The quantity of eheese 
maile per gallon of milk depends chiefly upon 
the richness of the milk in fat. In the New 
York experiments with rich milk the yield of 
fheese per gallon averaged r23 lb. varying from 
07 lb. to r4 lb. ; while the water retained in 
the cheese produced from a gallon of milk 
averaged *47 lb., varying from *,32 to *03 lb. 
The following facts were ascertained from these 
and other experiments conducted on a largo 
scale : 

1. Tn AnuTica the quantity of fat bears a 
uniform relationship to the quantity of casein 
both in milk and cheese. 

2. Wlum rich milk was used, the loss of fat 
wa.s smaller per cent, than when the milk was 
of jRjorcr quality. 

3. The cheese produced per pound of fat is 
generally uniform. 

4. The weights of solids lost, and of solids 
recovered in making t'heddar cheese arc almost 
identical. 

Results of Experiments. Combining 
a large number of British and American cx- 
p(‘riments in Cheddar elieese production, we 
add the following highly important and elosely- 
condensed n'sults. It was found that the 
(plant ity of fat j)cr pound of casein in cheese 
varied from 1*4 to 1*5 per cent. ; that the loss 
of fat per 100 lb. of milk employed in making 
cheese varied from 6*3 per cent, in the case of 
(*xtra rich milk to 10 p(‘r cent, in average factory 
milk ; that the (p^antity of (cheese produced per 
j)ound of fat in the milk varied from 2*67 to 
2*75 per cent. ; that the solid matter loft in the 
whey for every 100 lb. or 10 gallons of milk 
usecl varied from 6*14 to 0*28 per cent. ; and 
that tlie cpiantity of solid matter retained in the 
cheese from the same (piantity of milk varied 
from 0 05 to 0*71 per cent. Approximately, 
therefore, the solid matter of the curd ex- 
tracted from milk is about equal in weight 
to the solid matter left bt^hind, chiefly sugar. 
Confirming this statement, wc again point 
to the fact that the quantity of solid matter 
in the cheese for each pound of solid matter 
left in the whey varied from *9 per cent, in 
the spring to 1*10 per cent, in October. Tlie 
fat which was left in the whey per .100 lb. of 
milk varied from '28 per ^^nt. in June to *42 per 
cent, in September, averaging about *35 per 
cent. ; while flic ([uanf-ity of casein and albumin 
left in the whey per 100 lb. of milk varied from 
*04 per cent, in April to *85 per cent, in October. 
When the milk contained from 3 to 3J per cent, 
of fat, the fat left in the whey reached 9*5 i)cr 
cent., while the cheese made reached only 9*1 lb. 
per 100 lb. of milk. As the milk increased in 
quality there was a systematic diminution of the 
loss of fat and increase of the eheese made, until 
the richest milk, containing 5 to 5^ per cent, 
of fat, lost only 6 per cent, of fat in the whey 
and made 13*0 lb. of eheese. 


4573 


AQRIOULTUm 


Songie Practical Results in Cheddar and Roquefort. They are the production of pure 

Cheese Making. One of the best Scotch milk^ which should contain 4 per cent, of fat, 

makers of Cheddar cheese, who supplied the milk of this character making a creamier, 

writer with full details of his work for four mellower, and heavier cheese. In the manu- 

years, for the conclusions of which we are able facture of Stilton and Gorgonzola the curd 

alone to find space, showed that when milking produced from the milk of two meals, morning 

100 cows the quantity of curd when ready for and evening, is coagulated separately, and the 

grinding practically averaged I lb. per gallon curd subsequently mixed, although there arc now 

of milk, not rek^hing this figure in spring, but many makers who produce Stilton from the curd 

exceeding it in autumn. In this dairy 4 oz. of of mixed milk instead of mixed curd. In Stilton 

rennet are added to every 100 gallons of milk manufacture the two curds are blended at about 

during the whole season, the curd being brought 00° F., while in mining Gorgonzola the warm 

in 45 to 50 minutes, and heated to 98° F. in cunl of the evening or morning is mixed with 
spring, the heat bc*ing gradually increased the cold curd of the previous milking, 

until it reaches 102° F. in Septemlior. Two separate curds fail to cohere or 

Lastly, taking the results of many tests, unite like the curd of a single meal, 

it is found that the fat present in Cheddar u ith the result that interstices are 

cheese varies from 32 to 34 J per cent., and formed, in which the blue fungus, Peni- 

the solid matter from 62 to 04^ }ier cent, cit/ium glaucum is enabled to grow. In 

Cheshire Cheese. Cheshire cheese, the manufacture of Roquefort the growth 

Avhich closely resembles Cheddar cheese in H of mould is encouraged by the addition 

appearance, except that usually it is to tic curd of crumbs obtained from 

coloured artificially, nevertheless differs bread produced from barley and rye 

in flavour and texture. It is made of hour, upon which the fungus is already 

throe types : (1) the early ripening cheese, flourishing. 

which possesses a stronger flavour, and Making Stilton Cheese. In making 

contains more moisture, thus paying the Stilton cheese the milk is allowed to stand 


producer a k'tter price for his milk ; 39 , stiltox hot from the cows until it has fallen 
(2) the medium cheese ; (3) the long- board ^be reijuired temperature, which varies 

keeping cheese. In the manufacture of •mould born 82° F. to 90° F., the natural heat 


Cheshire cheese the formation of acid 
is promoted by the addition of sour whey, 
usually 1 per cent,, bt*fore the rennet is added 
for coagulation. The curd is cut larger in 
making the early ripening variety, while the 
whey is left in the vat longer. 

Less pressure, too, is applied, and 
the curd is not ground in the mill. 

In the manufacture of the medium 
type of Cheshire cheese the curd 
is cut finer than in the early 
ripening type ; it is also ground, 
and subse(|uently placexl in an 
oven when in the vat, or hoop, at 
a temperature of about 80° F., and 
not put to press until tl\p following 
day, when it remains for some five 
days. In this case salt is used at 
the rate of 2^ per cent. In 
making the late-keeping cheese, 
coagulation lasts longer — some 
60 minutes — while the curd is 



iKA’cr being lost. Coagulation lasts 50 
minutes, and when the curd is ready for 
removal it is taken in large slicjos and carefully 
laid in cheese-cloths, spread within shallow 
metal receptacles [41], where it gradually parts 
with its whey l>y gravitation. 
Subseijuimtly, however, the four 
corncTH of the cloths are drawn 
together and loosely tied, the 
slight squeezing inducing the 
further drainage of the whey [32 
and 33, page 4491]. Later, tlu^ 
corners ai’o tightened slightly from 
time to time, lus the maker finds 
necessary, the curd lying in the 
whey all the time. When drainage 
is sufficiently complete the whey 
is run off, and the curd, now 
comparatively solid, is laid in 
pieces in a vessel made for 
this inirposc [41], and turned 
from time to time to assist 


cut finer than in the medium 40. sttltoncueesedrainino stand, it to mature ; and it remains 
variety, and subsequentlv showing draining tube until the following morning. 


ground, and when^ in the 
mould, or hOop, it is placed in the oven 
and submitted to a longer period of pressure. 
In Cheshire manufacture it is usual to increase 
the temjKjrature of the scald from spring 
to autumn gradually. Cheshire cheese has a 
good market among the industrial population 
of Lancashire and the North, and by its produc- 
tion Cheshire farmers have become some of the 
most prosperous in the country. 

Blue«veined Cheese. Unpressod cheeses, 
that are remarkable for the blue mould 
which runs in veins within them, are chiefly 
exomplified by Stilton, WensleydeUe, Gorgonzola, 


when, now soft and mellow', 
it is mixed with the curd produced from 
the milk of the previous evening, both lots 
having been broken into small pieces by hand 
and salted with fine dry salt at the rate of 
2 i)or cent. By long exposure, the first curd 
has developed acid sufficient for the purpose of 
the maker. The mixed curd is next placed in 
cheese hoops, which are pierced with many holes 
[39 and 40], and taken to a warmer apartment, 
about 60° F., to induce it to drain. Here it 
remains, being turned from day to day, until it 
is fit to take out of the hoop, when it is bandaged 
with calico, each bandage l^ing changed daily, 
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until the coat or jacket-like crust begins to form 
on the outside, when it is once more removed, but 
to a cooler apartment, about 55° F., until the 
coat bo fully formed. At this time change is 
again necessary, and it is removed to the ripening 
apartment, maintained at 60° F., which may Iku 
increased to 65° F. if it become necessary to 
hasten the ripening. Every cheese is turned 
daily and carefully examined, that it may be kept 
free from mites or flics, both of which should 
be excluded from the ripening apartments— an 
important feature in Stilton. cheese manufacture. 
The rit^ning-roorn should be kept not only at 
an even temperature, but sufficiently moist to 
prevent the cheeses drying, and their consequent 
loss of weight and (|uality. From the beginning 
to the end of the process, the greatest possible 
care is needed to control the activity of bacteria, 
which are associated with dii*t, and especially 
with unclean utensils. 

A large proportion of the 
Stilton cheese produced 
in England is spoiled as 
much from this cause 
as from want of know- 
l(;dgo of principles. 

Gruyere- Cruyei(‘, 
the leading cheese of 
(Vmtincntal type so 
largely manufactured in 
France and {Switzerland, 
where it is known as 
EmmvitthaU)\ is to a 
large extent the j)ro- 
dnet of milk delivei’ed 
to factories by numbers 
of very small cowkeepers. 

The temperature for tbe 
coagulation of the caird 
is 95° F., while cutting 
begins in 30 minutes. 

After cutting, the cni’d 
is broken during llie 
stirring process until it, 
is about the size of a 
})ea, when it is heated 
while in the whey to 
a temperature vaiying 
from 105° F. to 130 ' F. 

^>alt is rubbed into the crust at the rate of 'Ih 
per cent, after the cheese is formed, it having 
]uvvioiisly been subjected to heavy pressure. 
In the process of ripening it is subjected to three 
torn |>eratu res, all of which should Ik? under 
<ontrol — first to 00° F., then to 57° F., and 
linally to 52° F. The character and flavour 
of Oruyere is largely owing to thv. inoculation 
of the milk with the lactic ferment through 
the medium of sour whey. The eyes, or holes, 
of the cheese should be of medium sizes bright, 
clean, and glazed, and the flavour should re- 
semble that of a hazel nut. 

Soft Cheese. Cheeses of the soft or 
nnpressed t3rpo are made for consumption in a 
white or fresh condition, or they arc ripened by 
careful manipulation and subjection for some 
weeks to well-controlled temperatures. As we 
have already shown, fresh curd is insoluble ; 
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but whether a cheese bo ripened while young 
and fresh or w’hen some weeks old, it is practically 
soluble owing to the change which lias been 
effected by the action of mould or bacteria, or 
both. The brick-shaped Yorkshire curd-cheese 
common to this country, like the fresh Coulom- 
iniers of France (which is now made and sold in 
England), arc types of the white or fresh curd- 
cheese ; while Brie and Camembert are ex- 
amples of the finest varieties of ripened cheese. 
In the manufacture of fresh or white curd- 
cheese, the curd obtained at a given temperature 
and in a given time is removed carefully while 
still tender into the mould, which gives it its 
form, and from which it parts with its whey 
by gravitation. Moulds are now usually made 
of metal, and in some cases pierced with holes 
[42-44 1. They are placed upon mats of clean, 
straight straws t<^ facilitate drainage, and are 
turned from time to 
time that the whey 
may es(;ape from both 
top and l)ottom. When 
drainag(^ has been suf- 
ficient to give firmness 
to the young cheese 
the mould is removed, 
the chce.se is salted yn 
its varioiLS faces, and 
turned daily in an apart- 
ment kept at a given 
temperature until, in 
three or four days, it 
has become sufliciently 
mellow and lias de- 
veloped a delicate 
flavour, w’hich qualifii's 
it for the table. A fully- 
ripened eheose, on the 
contrary, although sub- 
jected to the first pro- 
cesses already named, is 
allow'fjd to remain in 
the first of the ripening 
rooms, usually termed 
by the French the 
ffrffimj-room, until it is 
covered with a white, 
velvety down or fungus, 
wliicli in most eases is succeeded by the l)lue 
fungus the action of which is to 

neutralise the acidity of the curd, and in this 
way enable the casein ferments, or bacteria, to 
complete the work of ripening and converting 
the insoluble into soluble matter. It may be 
mentioned that as the mould ^rows upon the 
outside of the cheese, so ripening begins from 
the outside*, proceeding towards the centre, which 
Avhen reached becomes thin, and may cause the 
cheese to run. The reason is that the outside 
being first neutralised the bmderia there first 
become active. 

Brie. A brief description of the process 
of the manufacture of the chief of all French 
cheeses must suffice as an example in this 
particular department of the cheesemaking 
industry. Brie is a creamy whole-milk cheese 
about 1 in. in thickness and varying from 
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41. STILTON CHEESE ROOM, SUOWINO THE 
CURD IN THE V.\TS 
From n photot^rapli by Mr. l.rfHulon Douglas 
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S in. to 12 in. in diameter. It is made in the 
famous Brie district near Paris, and realises, 
especially in the sctison, very high prices, which 
are lucrative to th(j farmer. Tlie milk employed 
in tlie manufacture of Brie cheese alone, com- 
paratively inaignifi(;ant a.s it may appear to (he 
British farmer, is quite equal to that produced 
by the whole of the cows of two of many of our 
English counties. It is probabh) that in all 
good Brie dairies the 
milk utilised in this 
way realises an average 
of Is. a gallon, or pro- 
bably 50 per cent, 
more than the average 
realised by leading 
Briti.sh dairy farmers. 42 coulom- 
The rennet is added miers ciikkse 
to the milk at 82'^ F. moulj) 
to 86® F., the eurd (i„ t«o purls) 
being ready in from 
two to four hours, 
according to custom. It should be tender, and 
very carefully placed within the double metal 
moulds which are employed in this industry. 
These moulds consist of two round hoops, which 
average 10 in. in diameter by 3 A in. in height, 
one fitting into the other, so that Avhen the curd 
is drained suflicitmtly. and its surface has fallen 
below the bottom of the top hoop, tliis is removed, 
and it then becomes possible to turn the chci‘S(*. 
Each pair of moulds is placed on clean straw 
mats, upon which the maker lays the curd in 
thin slices for drainage, the temperature of the 
apartment being about 02'’ F. When ready for 
turning, a clean mat is placed on the top of the 
lower mould, and the cheeso inverted, and, salt 
having been spread over the eheese on either 
side, this practice is continued from day to day 
in the drying-room, which is kept at a tem[»era- 
ture of 05'^ F., until the outsides are covered 
with wliiU^ mould. Turning. lioAvever, still 
♦•ontinues until tlu^ blue mould appears, as it 
does at first in spots or biitton.s lierc and there, 
(hadually, liowcver, the whole surface is covered 
with blue, and in the best managed dairies 
■with isolated spots of vermilion. The cheeses 
are examined and turned daily until, in about six 
weeks, they are sutri(;iciitly rip(5 for the market. 

General Points on CheesemaKing. 
Wliatever the variety of cheese that is manu- 
factured, the pro(!ess involved is one which 
rosombles those already d(*scribed in its main 
charaeteristics. From what lias been said 
.already it will be remembered that tJie time of 
coagulation, and consequently the quantity 
of rennet employed and the temperature at 
Avhich the milk is set, influence the procc.ss of 
drainage, the presence of acid, and the general 
condition of the curd Fine cutting facilitates 
drainage, and pressure reduces the quantity of 
moisture, and consequently of 8\igar, which, 
being in solution, remains in the cheese to a 
larger extent where the moisture retained is 
larger in quantity. It follow.s, too, that the 
temperature at which the (cheese is exposed 
during ripening involves differences in the 
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process of fermentation, and apparently also in 
flavour. The famous Pont VEveque cheese of 
France is produced from drier curd than the 
Brie or the Camembert, with the result that its 
flavour is entirely different, and, although 
science has not yet determined the point, it is 
more than probable that flavour, like con- 
sistence or texture, is in part governed by the 
(plant itative relationship of the solid materials 
of wdiich the cheese 
is composed — i.e., the 
fat, the casein, the 
albumin, the sugar, 
and t he mineral matter. 
Investigations have 
been made recently in 
the United States in 
the hope of deter- 
mining the cause of 
the flavour of Cam- 
emlxn’t. It is believed, 
although no proof is 
yet forthcoming, that the vegetable organisiu 
Oidimn larth. which present.^ a creamy appear- 
ance on the .surface of milk, hut which bel()\v 
the surface elo.sely rc.scmbl(‘s the cells of yeast, 
is to some ext(uit responsible. We have, how- 
ever, much to learn ; but until properly sub- 
stantiated fa(‘ts are forthcoming, the chet^so- 
maker wall be well advised to follow the recog- 
nised processes of the day as practised by tiio 
most skilful and successful manufacturers. 
THE BEST BOOKS ON DAIRYING 

“The Dairy Farm.” By J. Long. (Ca/.onovo. 2s. ad.) 

“ Practical Dairy Farming.” By Prof. J. P. 
Sheldon. (Bell. Is.) 

“ KlciiH'iits of Dairy Fanning.” By J. Long, 
((/ollin.s. 2 h.) 

The Dairy.” By J. Long and J. C. IVforton. 
(Vinton. 2s. hrl.) 

“ Th(5 Book of the Dairy.” Translated from Prof. 
VV. Fleisehmami. (Blaekie. I Os. Od.) 

” The Farm and the Dairy.” By I’rof. J. P. Sliel- 
don. (Bell. 2s. (Id.) 

" Manual of Dairy Work.” By James Muir. 
(MaenhlJan. Is.) 

British Dairying.” By J. P. Sheldon. (Lock- 
Moocl. 2s. (id.) 

” Handhook for Farmers and Dairymen.” By 
F. W. Woll (F.S.A.). (Chapman. 2s. Od.) 

” Practical Dairy Husbandry.” By X. A. Willard. 
(Kogan Paul. ir)8.) 

“ Economies in Dairy Farming.” B^^ E. Matthews. 
(Xew'iies. 7.S. tid.) 

“ Milk and Tl.s Products ; Nature and Qualities 
of Dairy Milk and the Mtinufacluro of Butter and 
Phee.s<*.” By H. H. VV^ing. (Macmillan. 4«.) 

“ Milk : Its Nature and Composition.” By 
C. M. .Xikmanii, M.A., D.Se. (A. & C. Black. .Ss. ikl) 

“ Milk, Cheese, and Butter.” By J. Oliver. (Lock- 
wood. 7.S. till.) 

Cheese and Cheese Making, Butter and J.lilk.” 
With Special Keferenec to Continental Fancy 
Varieties. By James Long and John Benson. 
(Chapman Hail. 3s. 6d,) 

Chc(‘so and Butter Making.” By J. Oliv'^T 
and M. Burron. (BcinroBc. Is.) 

•* Dairy Bacteriology.” Translated from Dr. 
Ed. V^nn Frendenreich. (Mothuen. 2s. 6d.) 

” Principli's of Modern Dairy Practice, from a 
Bacteriological Point of View.” Translated from 
(Chapman. 10s. 6d.) 

By H. D. liichinoTid. 
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“ Dairy Chemistry.” 
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Dairy Farming concluded; followed by Poultry 




Group 19 

HOW TO WRITE 

JOURNALISM 

The Use of Words. “ Slyle.” The Only Way to Write is to Write Naturally. 
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The Only Good Style is to be Unconscious of Style. Helpfulness of Reading 
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By ARTHUR MEE 


IT is one of the mysteries of things that half 
* the quarrels in the world, half the time of 
Parliaments and Law Courts, half the mis- 
understandings and confusions of private and 
public life, arise from the inability of men to 
say clearly what they mean. It could be proved, 
perhaps, that half the time and energy of the 
world is spent in explaining the meaning of 
words. 

There need be no apology, therefore, for 
pausing in our study of journalism to consider 
the use of words. It would seem, at first sight, 
that nothing could well be simpler ; yet the 
experience of men in all times and in all ages 
has proved that nothing could well bo more 
difficult. The meaning of a word may be 
perfectly clear, so clear that, standing alone, 
it cannot by any process of argument be made 
to possess any other meaning ; yet that word, 
placed in a sentence, may divide parties in the 
State and involve the time of judges and juries 
through weary months and years. It may be 
said that if language had Wm a rigid thing of 
geometrical exactness, if words had been things 
like locks and keys, fitting one place and no other, 
the whole world would have been different, and 
the history of the human race would have lost 
more than half its bitterness. 

Say What You Mean. It is one of 
the first duties of the journalist to realise 
that words are fearful things ; that the proper 
use of them is perhaps the most delicate 
art in which men can engage. ‘‘ Say what 
you mean ” is a counsel that might well be 
printed in letters of gold across the journalist’s 
horizon. It is the work of the journalist to 
^ay what he means, and to say it so that, as 
l>r. George Macdonald says, it may not bo 
mistaken for what he does not moan. Journal- 
ism has no room for the man who cannot say 
that two and two make four without creating 
some confusion as to whether they do not 
really make five. The man whose mental 
temperament will not allow liim to say that a 
spade is a spade should be a lawyer or a quack 
politician rather than a journalist. 

He need not trouble about “ style.” Style, 
like happiness, is not to be found by looking 
for it. Nobody can create it for him. It is 
not a thing that he himself can make. It will 
come, bom of his genius, of the very nature of 
him. He can no more invent a style of writing 
than he can invent a style of talldng, and his 
^tyle of talking, unless he would make himself 
ridiculous, is that created for him by greater 
power than he can contradict. The best answer 
that can be made to the young man who asks 
how to write can be put in a word : he should 
write naturally, 
o 97 


The Books that Help Us. That docs 
not mean, of course, that he need not train 
himself to write, any more than to say that 
a man should live naturally means that ho 
need not choose good food. We may carry tho 
simile farther and say that, just as the man 
who eats well is likely to live w^ell, so the man 
who reads well is likely to wTite well. Though 
a man’s style must come of itself, he may 
prepare himself for it liy a careful reading of 
lx>oks. It may bo questioned, perhaps, whether 
his reading need even be “ careful.” It is 
probably true that a free and simple style comes- 
most naturally and easily from a miscellaneous 
and unregulated kind of reading. In any cose 
his reading should be wide in choice of author 
and subject, and ■should be sympathetic. It 
is a wise rule never to read anything as a duty ; 
to put a book down the moment it ceases to 
interest. The books that help us are the books 
that jwssess us as we read them ; the books 
we pick up eagerly and are loth to put down. 

It does not follow that tho books that inUnest 
us mo.st will help us to write best. It is' 
conceivable that a man may be held as in a 
trance by a story which may have no good 
t^Titing in it. But we remchibcr that we are 
writing hero for the young mail who is fitted for 
journalism, whose tastes will lead him naturally 
to the right lx)bks. Ho may be safely advised, 
at first at any rate, to leave alone books that 
have a “style.” Somebody has told us of a 
brilliant man of letters who ruined his style and 
immcnw'ly lessened his influence because in his 
youth ho was an (uiihusiastio admirer of Carlyle, 
and formed his stylo on Carlyle’s ; and it is pro- 
bably a familiar case in the tragedy of letters. 

The Journalist’s Reading. The young 
writer w ill do w ell to read books which, by their 
simple language, have commended themselves to 
tho mass of mankind. After all, it is the besto 
test. The journalist who w^oiild be as a John the 
Baptist w riting in tho wilderness may choose his 
own w^ay ; the man who wTites to bo under- 
standed of the people will choose tlie way of those 
Avriters who have reached the people’s heart. 

He will Ixjcome familiar with Tennyson and 
Buskin, and ho will find no more helpful ex- 
amples of the w’ay in which our language can 
lie tuned to music. He will be fond, very fond, 
of poetry. The English poets, said Rol)crt 
Buchanan, were “his best and only guides,” 
and a love of poetry is of inestimable value in 
learning how to write. He will take Mr. Birrell’s 
advice, and never let a day pass without reading 
a ready good bit of English— “ an essay by 
Addison or Arnold, a sermon by N^man or 
Spurgeon, one of Cobbett’s Rural Rides, or a 
letter of Cowper’s.” He will read fine passages 
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again and again, read them aloud whenever he 
can, and if he has not a natural ear for the music 
of words he will turn aside from letters before 
he adds one more name to the long sad list of 
men who have failed. 

The Natural Gift of Writing. There 
is not a day on whi(‘h some lott/crs do not 
pass through the post asking an editor for 
advice on bow to write. Too often, alas, they 
l)car stamped on their face the certain evidence 
that no advice would be of any use. It is 
remarkable that there should be in the world 
intelligent people who imagine that a man may 
be taught to write exactly as he is taught 
to make a table. It is true, of coarse, that 
no man can write unless he has the gift within 
him. That is a gift which, however much it 
may be cultivated, can never be acquired 
entirely from without ; can never be learned, 
that is, unless the instinct is implanted in the 
mind. An appreciation of this truth will save 
much disappointment. It is, perhaps, too 
much to say that writers are born, not made, 
but to some extent at least this is true. It is 
possible to take a man utterly ignorant of 
mathematics and make him an accountant ; 
it is possible to take a man knowing nothing of 
mechanics and make him a capable engineer. 
But it is not possible to take a man with nothing 
in him of the genius of art or of language and 
make him a painter or a writer. The difference 
is the whole difference between acquired and 
natural faculties, and to this extent it may be 
perfectly true to say that wTiting is a natural gift. 

Writing and Speaking. It does not, 
of course, follow that all who are naturally 
endowed with this gift know how to use it. 
They must still discover for themselves the 
poetry of language, the subtle wtw of con- 
veying thoughts through words. They must 
still drink into their souls the spirit of great 
books. They must still learn the mystery of 
putting themselves — mind, heart, and soul into 
the thing they write ; of letting tlieir pen be, 
as it were, the lens through which their thoughts 
fix themselves clearly and indelibly upon the 
sensitive mind of him who reads. It is a high 
ideal, which is not always present wlien we 
write, but it is this way that great writing lies. 

No riile^ can make a writer, but the experience 
of many writers ma^ help him. Perhaps the 
truest thing that can be said about good writing 
is that it is unconscious. We use words b’ghtly 
in talking, not always realising their effect ; 
but how infinitely more weighty is the word 
that is written ! Yet the good writer is ho who, 
conscious of the weight of words, still writes 
as freely as he tallis, who writes as if he were 
talking, who sends his thoughts direct from mind 
to mind across space and time as across a table. 
It is the natural thing said in the natural way 
that makes up literature. The l)est letter writer 
is the man who writes to his friend as he would 
talk to him face to face ; the best letters are those 
in which we can almost hear a voice, in which 
wo can almost sec a soul. 

The young writer will hear much of the 
criticism that “ that is all veiy well to say, but 
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you must not write it.” It is, of course, per- 
fectly good criticism sometimes, but in the main 
ho need not pay much attention to it. There is 
no essential difference between the language that 
is spoken and the language that is written, and 
those who set up such a distinction are generally 
to be found among witers who have no concep- 
tion of freedom in writing, and whoso style is 
portentous and awful beyond reading. 

Journalese, the Unpardonable Style. 
Tlie stilted and formal use of words is of all 
things most to be avoided. A word out of 
place is like a discord in music. A stilted 
style is like a bad tunc. It is easy to fall into 
the appalling style of writing which wo call 
journalese. It is far too common in news- 
pajK^rs and magazines, and even in books. It is 
the hall-mark of mediocrity. Its worst feature 
is the continual use of mild adjectives which 
have no meaning, of set phrases of which we are 
w’caiy ; the saying of things that mean nothing 
at all, and the dragging in of familiar quotations. 
A small vocabulary learnt by rote, a few stock 
phrases and quotations, are all the capital the 
journalese bore needs. If he is a reporter he 
sjKMiks of the “ lurid glow in the sky ” at a fire, 
and of the “ progress of the devouring element” 
being arrested when the fire is put out ; at a 
wedding he tells us that the “ bride won golden 
opinions,” and was “the cynosure of all eyes.” 
If a leader writer, he calls upon us to “ read, 
mark, lee.rn, and inwardly dige^st” his opinions; 
he “indulges in a h^w reflections,” and “inclines 
towards” a particular view. 

And it is not only in newspapers that we are 
bored to death by eharaeterless writing which is 
a mere putting together of jjiatitiides and phrases. 
Hundreds of books a])])oar every year of wliieh 
the publishers ought to be heartily ashamed. A 
book we have just read, with a large circulation 
and by a capable writer, is full of such phrases as 
and which, wrongly used in almost every casc^ ; 
and different to is almost as common among 
writers as among speakers. But even tlu‘sc 
things arc more pardonable than the persistent 
and annoying use of colourless phrases and tlie 
painful searching after little-known words. 

The Use of Simple Words. Nothing 
can he worse for a man who must earn his 
living by writing than to give those who 
read the impression that he paused once at 
least in every paragraph to look up the 
dictionary. There are men who use the right 
word instinctively but who, by sheer perversity 
of “stylo,” will change it for another. They 
judge the value of their writing, apparently, by 
the obscurity of their words. If they think of a 
word which only one in ten can understand, th(‘y 
use it in preference to a word which nine in 
ten will understand, and think their achieve- 
ment clever. It is as clever as the trick of the 
sign-writer who puts a letter upside down to 
attract attention to a quack medicine adver- 
tisement outside a chemist’s shop. 

The young writer will set himself sternly 
against these things. He will never use a hard 
word where an easy one will do; ** All distin- 
guished poetry,” says Emerson, “ is written in the 



oldest and simplest English words and it is not 
less true of prose. Long experience has given 
editors certain rough-and-ready guides informing 
estimates of a man’s writing almost at a glance, 
and, though these are difficult to define, they have 
to do largely with such things as we are now 
considering. 

The great aim of wTiting is to express meaning 
clearly and quickly, and the ideal article has not 
a wasted word in it. An excellent rule is to use 
always short words and short sentences, and 
there should Ikj no striving for phrases and 
scraps of foreign languages. “ There is notliing 
which can be said at all,” says Mr. CMstie 
Murray, “which cannot be said in English”; 
and nearly everybody w'ill agree with him. 

The Beat English. There should be no* 
ugly words, no jarring ends of sentences. Nor 
need the writer be afraid of repetition. There is 
a pernicious doctrine that repetition is bad, and 
good writers are found who would rather not write 
about a village than use “ village ” twice in the 
same paragraph. Any synonym rather than that ; 
and, ransacking their minds for other ways of 
saying what they mean, they write hamlet, 
locality, district, neighbourhood, community, 
collection of houses. Let us make up our minds 
that when w o want to say village it is bad English 
to say anything else, and that it may be perfectly 
right ana good — as, of course, it ynatj be wrong 
and bad“to use the same word in the same 
sentence half a dozen times. 

It is not the good ear for words or the pure 
love of good English that condemns repetition, 
but a petty fastidiousness. “Nothing,” says 
Mr. H. G. Wells, “ could be more alien to the 
spirit of contemporary prose than for a writer to 
dodge among imperfect s3aionyms to avoid 
saying what he has and wants to say.” It is this 
ft^ar of using the word we mean whenever wo 
mean it that has largely brought about tlio habit 
of saying commence when we mean begin. There 
is not the slightest excuse, save in very excep- 
tional circumstances, for commence. It is con- 
demned by the fundamental principle of good 
MTiting that a pure English word should always 
be used In preference to a foreign word ; it is 
condemned, too, by that other principle of good 
writing that the short, direct word is always 
best. There is something much nearer to the 
origin of things in begin than in commence, 
Hegin is much the prettier word. In the book of 
purest English in the world, the Bible, commence 
is not once used, though there are nearly a 
hundred begins^ and one shudders to think how 
some modern writers would have destroyed one of 
the most beautiful phrases in all language, and 
begun the Bible with In the commencement God. 

The Awkward Way of Saying 
Things. The importance of cultivating the 
practice of writing in short, clear-cut sentences 
can hardly be overstated. A good journalist 
never writes “ yesterday evening ” for “ last 
night ” ; never speaks of an “ electrically-drawn 
train ” when “ electric train ” will do. He has 
found that the best writing is that which contains 
not only the fewest possible words but the 
fewest possible syllables. 
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It is possible to begin a sentence at the wrong 
end and still obey all the laws of grammar ; but 
the writer who does that obeys the laws of 
grammar by disobeying laws of much greater 
importance. He might say “ With the greatest 
optimism the man was inspired ; the bridge was 
built by him all difficulties notwithstanding.” 
We should know what he meant, but we should 
know it mucli sooner if he said “ The man wtis 
inspired with the greatest optimism. He built 
the bridge in spite of all difficulties.” The 
writer is telling us something about a man, and 
it is simply bad oonstniction to tell ns what that 
something is before the man is in our mind. The 
awkward habit of beginning at the wrong end 
is the enemy of smooth, facile writing. It 
destroys the music of language and the natural 
flow of phrases, and it recalls that worst of all 
habits — ^thc attempt to force a style which will 
not come, for nobody speaks like that ; nobody 
says “ An up-hill one was his task.” Even 
the man who wrote tliat would say in cenver- 
sjition “ His task was an up-hill one.” 

It is the danger of studying stylo that it may 
produce a conscioi|l style in the student, and 
nothing could w^ell be worse. There are ex- 
ceptions to all rules, and there are cases of men 
who have achieved a reputation by creating a 
purely artificial style of their own. There are 
successful writers who write in a manner which 
has become easy to them only after long effort. 
But vre can never call their writing natural, and 
the mere fact that an artificial style has succeeded 
in rare eases is no argument in favour of forcing 
a style of one’s own. The thing which is labor- 
iously written, in which, as wo read, we can 
almost feel the laborious effort of the writer 
to express himself, is not the kind of writing 
of which git^at literature is made. Thought 
expresses itself best and lives longest in a simple 
setting. 

Grammar should be Used, not Wor* 
shipped. But, when all is said that can be 
said, the best advice as to how to write is that we 
should write without any consciousness of stylo at 
all. Words are the vehicles of thought, and the 
grammar of words is the science of expression. 
Grammar, however, is a tool, and not a master, 
and the writer will find that at times his rigid 
tool is imperfect and in the way. He must not 
destroy his freedom of expression, or interfere 
with the natural w'ay of saying what ho has to 
say, througli a slavish devotion to a rule of 
grammar. He will find at times that euphony is 
of more importance than grammar, and will not 
allow the second best to d(?stroy the best. Just as 
the painter mast paint things incorrectly at times 
that we may see them as they are, so the writer 
must write incorrectly at times in order that 
we may read him as we should. Grammar is to 
be used, not worshipped, and though the freedom 
to ignore it is a very delicate licence that wo 
may give ourselves, there are times when we 
may use the licence w^ithoiit any fear for our 
reputation. That, iiuleed, is ptahaps only one 
more way of saying what we have been saying all 
along— -that there are no perfect rules of writing 
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anywhere. It has all been put excellently well 
by Allingham, the Irish poet : 

Not like Homer would I write, 

Not like Dante if I might, 

Not like Shakespeare at his best, 

Not like Goethe or the rest ; 

Like myself, however small. 

Like myself, or not at all. 

Know More than You Say. We shall 
come to consider in due course the business of 
the journalist as a contributor to the magazines, 
but ,we may consider very briefly hero, per- 
haps, the method of preparing an article. It is 
of the tirst importance that the writer should 
understand his subject thoroughly. A little know- 
ledge, it is said, is a dangerous thing, and it . is 
dangerous enough when the man with a little 
knowledge mistakes himself for an expert. But. 
it is the journalist’s business to have a little 
knowledge of many things, and it need not be 
dangerous unless he makes it so. His little 
knowledge must be used to lead him to sources of 
greater knowledge. We liave already discussed 
the importance of his being able to miuster facts 
quickly, and to enter readily into any subject. 
He must have the gift of engro.ssing himself in his 
subject, of knowing all that he can know about 
it while ho is writing. He should be as interested 
in an article as if it were a book ; he should t ake 
as muchjpains with the one as with the other. He 
should i!llb>kc it a rule to know twice tis much 
as ho can say about his .subject. Nothing is ever 
lost by thoroughness. Nothing ever known is 
wasted. The man who writes with the fulness of 
knowledge writes all the bettor for knowing 
many things which he need not tell. 

Preparing an Article. Let us consider 
the genesis of an article. A journalist wjis called 
upon to write three columns for an important 
Ix)ndon morning paper, and had six hours in 
which to prepare his copy. He took up a little 
book just published on the life of a famous states- 
man, and went to his library. He found a strong 
human note in the book which appealed to him. 
He made up his mind to tell the moving story 
of this man’s lif(\ The journalist looked up his 
library index, skiptv.Hl through two or three other 
lives of the statesman, dipped into the lives of 
two or three contemporaries and histories of the 
time, found a remarkable anecdote almost un- 
known in a book of gos.sip, looked up opinions 
and impressions of the statesman’s work and 
character, and glanced rapidly through a history 
of the most important transaction in which he 
was engaged. It took him perhaps two hours to 
make his notes, but in the end he was stirred 
by the story in which ho had lived for those two 
hours, and he sat down and wrote his article 
with hardly a ahigle reference to his notes. 

The lesson to be gathered from this is plain. 
The writer’s thorough pre paration for his work, 
the research and the making of his notes, made 
him so intimate and sympathetic with his sub- 
ject that the writing became a labour of love. 

Put Your Facts in Order. The jour- 
nalist must always be prepared for research of 
the most thorough kind, and must have the 
for this at hand. Once he is master 
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of his facts his work is easy. The rest, per- 
haps, is not so easy as Robert Louis Stevenson 
would have us believe. . “ If,” said he, “ a man 
has every word and every sentence and every 
subject in the right order, and has no other gift, 
he will be a great writer,” even though his 
clauses are unmusical and his words colourless 
and ineffective. That is a remarkabk) statement 
Avhich it is difficult to accept as the deliberate 
opinion of a great writer, but it serves, at any 
rate, to emphasise the importance of having onr 
facts in order. And not our facts only, but our 
thoughts and ideas, for ideas as well as words 
must harmonise and hang together. It is well to 
read a sentence aloud; reading aloud, indeed, 
is excellent training for any writer. One of the 
chief values of dictation is that it enables us to 
appreciate the sound of our phrases. 

One thing the wTiter of an article should never 
forget. He should assume that his reader knows 
nothing of the subject on which he is writing. 
There are, of course, the most obvious exceptions 
to this rule. If the journalist is wTiting, for 
instance, in the Lancet, the rule clearly does not 
apply. It would be impertinent for a writer in 
the Lancet to as.sumo, say, that his reader did 
not understand physiology, and to waste time 
in describing the simple anatomy of the body. 
But we are speaking of general journalism, of 
papers and books which make a universal appeal, 
and not of papers catering for select publics. In 
general journalism, that journalist will succeed 
best who apjH^als most strongly to the mind of 
his simple.st reader. 

The Journalist’s Duty to His 
Readers. But we must guard ourselves very 
carefully here against misunderstanding. Tlie 
writer in a newspaper is in the position of a man, 
let us say an artist, who is taking part in a con- 
versation with, say, half a dozen people wlio 
have come together promiscuously, without any 
interest in common. Let us suppose that tJio 
artist is interested in the question of the weight 
of the earth. If he raises the subject in conver- 
sation, he owes it to all six to make what he has 
to say interesting to them all. But among the six 
is a scientist who knows more than the artist him- 
self about the weight of the earth, and a clerk 
who knows nothing at all about it ; and here his 
difficulty begins. If he addresses himself to the 
scientist ho will probably be unintelligible to the 
clerk. If he addresses himself to the clerk, he 
may be uninteresting to the scientist. What he 
should do is to interest the clerk at once by 
explaining the matter briefly and clearly, and 
proceed to discuss the matter in such a way that 
the clerk will be able to follow him, while the 
scientist will listen because, though the facts may 
not be new to him, they will be stated so clear!}' 
and firmly that they may confirm him in some 
point, and the discussion of them may bring a 
new light to bear upon them. If, in all he has 
to say, the artist has in his mind the fact that 
the clerk knows nothing and the scientist knows 
everything, he is likely to appeal to them both 
and to interest the other members of the party 
whose knowledge of the subject is of varying 
degrees between the two. 
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The Readers of an Article. It is 

the same with the journalist. He will not, of 
course, be able to interest all the people all the 
time in all that he writes. Not even Shakc- 
Hpeare could do that. The man who writes a 
short article in a popular paper on the composi- 
tion of the stars must not expect that Sir Robert 
Ball will turn eagerly to it and become engrossed 
in it. But the consciousness of this need not b lind 
iiim to the fact that millions of readers know 
nothing at all about the composition of the stars, 
and that, though he cannot roach these millions, 
he will reach a public in which a large number 
know nothing at all about the stars, in wliich a 
small number have a vague interest in them, and 
in which a smaller number still are as interested 
as he is, and know as much as he knows about 
the subject on which he is writing. And he must 
set himself to write in such a way that the large 
number who know nothing about the stars may 
be attracted to the subject, that the small number 
who know something may read to learn more, 
while those who know all about it will read for 
the more interest of reading on a subject they 
have made their own. 

The Man Who Knows Too Much. The 

good journalist learns to write for the man who 
do(.‘S not know in such an interesting way that the 
man who does know reads without in the least 
rewmting the carefully hidden assumption of 
ignorance. It is because this aspect of writing 
is so important that an editor rarely asks an 
expert to write if ho can get a layman, and the 
experience of editors has proved abundantly that 
nine times out of ton the amateur is much more 
likely to write a good article than the expert. It 
seems almost impossible for an expert to under- 
stand that there are people who do not know 
as much as he knows, or that some people know 
nothing at all. It may be argued, indeed, that 
the man w'ho knows least about a subject, 
jissuming tliat he is a good journalist, is the best 
man to writo about it. Ho brings himself in 
touch with a fresh side of things ; ho puis an 
enthusiasm born of new knowledge into his work ; 
most important of all, he puts the matter as it 
app(?als to tlic mind of the average man, and it is 
tor the average man that papers are produced. 

We arc not dealing with expert papers, where 
(■xperts aro not only desirable but indispensable, 
but it is true of general journalism that where 
the expert interests ten the ordinary journalist 
will interest a thousand, and an appreciation 
of Lhis will help the journalist to make his 
H£)peal to the widest public. It is for him 
to gather all tlie hah that he can into his 
net, and to strike at once a note of keen 
and general interest. There is a story of an 
old preacher, hundreds of years ago, who 
startled his congregation by beginning “ There 
was once a woman who brought forth 600,000 
men at a birth.’* His congregation became 
alert, and the preacher was sure of their 
interest as he proceeded to toll them of the 
birth of Moses, ‘^who was equal in* himself 
600,000 men.” That witty preacher had 


mastered one of the secrets of journalism. Ho 
attracted his audience, and the rest was easy. 
The Value of Feeling in Writing. 

The yoimg journalist will be well advised to 
write at first about subjects ho knows intimately, 
always assuming that he docs not cease to be 
a journalist and become an expert. The danger 
of the expert, who usually writes in a manner 
quite unintelligible to ordinary people, is not, 
however, very real in the case of the journalist, 
whose intimate knowledge of his subject is 
balanced by bis equally intimate knowledge of 
his public. So that the danger of knowing too 
much about a subject does not exist for the 
man who is at heart a journalist, and the 
advantage of knowing all tliat he can is difficult 
t6 exaggerate. If the subject is something about 
which he feels strongly he will find it all the 
easier to express himself, and W’ill be able to say 
what he has to say with feeling and force. 

It can hardly be said too often that earnestness 
is more than half of a good style, and the man 
who is interested in seiioiis things and writes 
about them intt'restingly is not likely to fail for 
want of readers. It is the habit of writing 
about trivial things as if they wore important, of 
trying to force an interest in a subject without 
any inherent interest of its own, that is respon- 
sible for much of the mechanical writing in 
newspapers and magazines. There is a kind of 
article, to be found in many of the popi^r penny 
weeklies, which bores one by its everlasting 
stimeness and its utter lack of interest or import- 
anctn It tells us how many cows’ tails would 
reach to the moon, or how many halfpennies 
would cover the earth, or some other jKuntlcss 
thing without reason or interest or imagination. 
The journalist wliose misfortune it may be to have 
to write those inanities for a living may be 
greatly pitied. Re will find that the habit tells 
against originality and vigour of expression, and 
produces merely a weaver of ingenious calcu- 
lations, with a useless capacity for spinning 
and twisting hackneyed words and phrases. 

The Best Training. Newspaper journal- 
ism is perhaps the best of all trainings for a 
writer in any sphere. The journalist is called upon 
to writ* - on all sorts of subjects in great hivste, and 
ho develops a facility for arranging his facts and 
inteipreting their significance and their relation 
to each other whi(?h becomes invaluable. He 
learns the value of not overloading a sentence 
with thought, of not alienating attention from 
on<^ point by dwc^lling too mucli on another. He 
discovers that his best work is usually that which 
is done most quickly. We may take it as a main 
rule that the l>est writing in our nowspa|)OT8 is 
done at high pressure, when moments are precious 
and printers arc waiting, when the journalist sets 
down his impressions, with the first glow of his 
enthusiasm still upon him, so rapidly that ho 
is barely conscious of the form in which he is 
setting them. It is then that the journalist puts 
his nerves into his work, and writes a thing which 
he himself has pleasure in reading when he opens 
his paper the next morning. 


CorUinued 
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By JOSEPH G. HORNER 


Rotary Machine Cutters for Wood. 

The flaws may be regarded as the roughing 
or breaking-down tools of the woodworker. 
For finishing and imparting all shapes 
required to timber, the tools used embrace 
knives and moulding cutters of many forms. 
These owe their efficiency to the very high speed 
at which they run. The exceptions are the 
broad shaving knives used in planing broad 
surfaces, operating pnicisely as a carpenter’s 
piano does, and removing similar shavings, only 
wider and thicker. The thin wood for boxes is 
generally planed thus in a suitable machine. Tho 
method of mounting rotary cutters is to bolt four 
usually on the flat faces of a four-side block, 
termed a cnUer-hlock. This being rotated at a 
high speed, tho cutters remove the mat<‘rial 
rapidly. The largest of those are employed for 
planing flat boards in machines of various designs. 
As tlu y are often as much as 2 ft. wide, the power 
required is great — two to throe horse-power for 
a small machine. Hence some l)lock8 an^ litted 
with knives to arrange spirally to give a shearing 
cut, or one in detail, which lessens the strain. 
Figs. 55 to 57 illustrate knives and blocks. 

The knives and cutters used in u ood-working 
machinery are sometimes scraping and fome- 
times true cutting tools. The spiral or shearing 
cut given in many cases, as in molal-(uitting 
tools, ensures sweet working. Planer knives and 
moulding cutters arc formed Avith a bevel, as 
seen in 55 and 56, and tho cutting is done by the 
junction of the bevel with the front flat face, the 
latter leading, as shown in 67, Avhieh is an end 
view of a cylinder or cutter-block. In the milled 
cutters, or bits, the form is imparted by milling 
into the face of tho steel, instead of on the edge, 
and they arc set as indicated in 57 B, Avith the 
bevel the reverse way to ordinary cutters. In 
each case there is some top rake given by tho 
setting on the cutter-block, as seen by the radial 
dotted lino drawn in each example. The millcxi 
bits are sharpened by grinding the bevelled face, 
which does not alter the profile, nor does it reduce 
the thickness of the cutters. The ordinary cutters 
are ground on the back, and so get thinner each 
time. The cutters in 57 A are held by tee- 
headed bolts passing through slots into tee- 
grooves in the block ; another method is that at 
B, Avhere vce-clamps an) made to embrace the 
bevelled edges of the cutters, and hold them 
firmly. 

Circular cutters, which bear a certain resem- 
blance to milling cutters for metal, arc made with 
tAvo or more edges, shaped to any profile which 
has to be moulded. Top rake is given. A few 
scettons are shown in 68 of cutters having ten 
cutting edges, on five teeth, which permits of 


reversibility of rotation. There is practically no 
limit to the shapes which may be moulded. 
Grinding is done in the grooves between the 
edges. 

Files. Files are not true cutting tools. Tho 
teeth faces are always set back slightly from the 
l^erpendicular [59 A, B — A being a hand-cut, B 
the same after sand blasting]. These tools are 
divisible into tAvo main classes, the float or singh- 
cut, and the double-cut. In the first-named, G. 
the cuts are made in one direction only, diagonally 
across the file, so that the scraping ac;tion is con- 
tinuous right across. In the second, D, the lines 
cut across each other at definite angles, and the 
action is eficcted by multitudes of isolated points. 
The first-named are used more for wood and for 
soft materials, the latter for metal. But for 
8 har 2 )enmg saws, single-cut fiWs are often used, 
being an exception to the above rule. 

The teeth of files vary in size from the coarse 
to the fine, the terms being relative, since tho 
( oarse t eeth of one file do not correspond in jjit eh 
Avith the coarse teeth of another of diffenuit 
length, being I’egulated by the size of the lih* 
itself. The \ise of the rough file should always 
precede that of the finer ones, in order to 
e( onomise time. A rasp cut, E, is a file in which 
alternate })oints take the jAlace of rows of teeth. 
It is used only on comparatively fragile materials, 
as Avood, horn, cores, breadcrusts, etc. 

By virtue of the sectional forms of files they 
arc able to produce numerous outlines — flats, 
curves, and combinations of the same. The file 
section is a counterpart of the shape {)rodiice(l, 
Fometimes absolutely, but often only approxi- 
mately, hence the large number of shapes in 
Avhieh files occur. There are about 3,000 differ(‘nt 
files made, if aa^c include all sizes made in all 
types. The importance of the file in some classes 
of AA ork cannot be exaggerated, notwithstanding 
that its functions have been invaded largely by 
the Avork of machine tools. The principal file 
sections arc shoAvn grouped in 60, according to 
their mutual relationships. The principal longi- 
tudinal shapes are seen in 61. 

Sections of Files. In 60 we have 
sections which are reflated to the first in each row, 
the square. A, and the circle, P. A is termed a 
square file, B to D are rectangles, differently 
named, according to proportions ; the pillar 11 
a thick file, the flat C thinner, the mill D thinner 
again, and the warding file E very thin, used by 
locksmiths and in fine fitting generally. These 
are cut on all four edges, excepting in the safe-edge 
files in which one edge is left smooth, Avhich is 
often convenient. The sections P to J are those 
of flat files which have special names, according 
to the form of the edges ; F and G, with the 
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lievelled edges, are stooged reaper files. H and J 
are the topping files and the mill files respectively, 
used for sharpening and gulleting mill saws. 
The foregoing have parallel faces, but succeeding 
ones have not. These are the reaper file, K, the 
knife, L, both having the sections of truncated 
pyramids, the triangular or the three-square, M, 
of equilateral section, and the cant file, N. Two 
triangles combined, 0, form the slitting or feattier* 
edged file. 

A file of cylindrical section is termed the 
roundf P ; succeeding figures show forms related 
to it. Q, semicircqlar in section, is a pitsaw or 
frame file, because f|sed primarily by sawyers for 
gulleting and sharpening various saws ; R, the 
half round is less than a semicircle ; S, T, the 
cabinet files, are very flat half rounds, and U, 


The knife reaper, B, has a handle forged on, mstead 
of the tang usual in the files. If a file has much 
curvature it is bellied, C. Piles that are termed 
tapered are bellied also, as the square file, D, 
and the triangular, F. E is the parallel three* 
square file. Half-round and cognate forms are 
also ta})ered or bellied, 0, and parallel, 11 ; so 
are the round sections, the rat tail, J, a tapered 
form, and the ])nrallel, K. L is a file or rasp used 
by cabinet-makers, and termed a riffler. It 
is handled in the middle. The forms of rasps 
follow nearly those of files. 

Grinding Wheels. These include natural 
or artificial grindstones, and wheels of emery, 
corundum, or carborundum, etc. 'I’lie action of 
each particle is incisive though minute, and the 
total action is similar to that of the cutting tools 
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having its faces of opposite but unequal curva- 
tures, is a crossing file ; and one with equal 
curvatures, V, is a tumbler file. 

Longitudinal Forma of Files. Other 
terms are those derived from the longitudinal 
outlines of files. In the group 61, A is a 
parallel or Uunt file. But it is not perfectly 
parallel, to which form the term dead parallel 
is applied, the blank for which is produced 
by machining. Absolute truth is, however, not 
very necessary in a file, since results depend 
greatly on how it is manipulated, and if very 
accurate results are desired they must be produced 
by scraping. What is termed an equalling 
file is one that has a very slight amount of longi- 
tudinal curvature. The reaper files are parallel. 


in regard to the quantity of material removed 
and the accuracy of results. The grains in wheels 
of emery and allied substances are cemented in 
various ways, so that the cement does not dis- 
solve in water, and the wheels are moulded and 
pressed into numerous shapes and consolidated 
so effectually that they run safely at surface 
speeds of 5,000 ft. per minute. The action of 
an emery wheel has been likened to that of a 
file a mile long moved over that distance in a 
minute. Hence, though each grain removes a 
merely infinitesimal quantity of material, the total 
results are such as to come into rivaliy with 
those produced by the ordinary cutting tools. 

The forms in which wheels are chiefly used 
are the disc, operating by the periphery, and the 

4583 





MKOHANIOAi. CNQINSKRINQ 


cwp, by the edge, and each in several modifica- 
tions and in a large range of dimensions. Wheels 
arc used wet or dry. 

Work Suitable for Grinding. Grind- 
ing wheels cannot l)C relied on to produce 
accurate profiles on repetition work, like form- 
milling cutters ; but there are nevertheless 
a number of profiled .shapes which are used 
for various straight and curved portions, 
especially in tool grinding operations, where the 
change in form is not sufficient to affect the 
results. The plain disc wheel shape, 62 A, is 
used more than any other ; the profiled tyjics 
include those of lievelled forms, B, C, and D, 
employed for work where the square edges of A 
could not be got in confined situations. Those 
are used especially for cutter and saw sliarperiing. 
Curved outlines, E and F, are also used cjcten- 
sively. The sectional appearance of a disc 
wheel is indicated at G, showing the central 
bushing of lead. Wheels of this type may be 
se veral inches wide, or as thin as in., and vary 
in diameter from several feet t-o a fraction of an 
inch, in the tiny bush grinding rolls. Recessing, 
H, is often done in order to grind up to shoulders 
on cylindrical work, without fouling. Whei*!.** 
are dished also, J, to overhang their spindles in- 
wards, and so to lie more in line with the bearing 
of the spindle, a point which tenck to obviate 
vibration. The same result is attainc^d by dish- 
ing the wheel discs, as at K, whi(?h shows the 
end of a grinding head for a universal machine. 
Other dishings, L and M, are nuuh* to enable the 
wheel to reach out and operate on narrow t*dges 
of milling cutters, etc., grinding with the faces. 
This Icacfi up tx) the cup wheels, N and 0, which 
also grind by their narrow faces, the idea being 
that the speed of the wheel remains constant until 
it is worn out, whereas in the disc types, grinding 
by their edges, the diameter is constantly being 
reduced, and the speed of the wheel must be in- 
crea.sed accordingly to obtain tlie projxw efficiency. 

Shearing Tools and Shearing Action. 
When two cutting blades are placed in oppo- 
sition so that the face of one is in the same 
plane as the face of the other, the method of 
severance is termed shearing [63 A]. The action 
is a truly cutting one, although the tool angles 
may bo very thick, or from 80° to 85 \ 
The action of the common scissors is identical, 
though the cutting angles are much less. The 
coincidence of the faces is essential to shearing, 
because if they were not, the material would be 
bent instead of cut, due to the lack of adequate 
support, as indicated at B. In the w ire nippers, 
and in nippers for thin sheet metal, the cutting 
edges are in the same plane but do not pass each 
other, C. Strictly these are not shears, but 
chisels used in a particular way. 

In the work of the engineer’s boiler and plating 
shops, in bridge and girder construction, in the 
sheet metal work of the tinsmith and copper- 
smith, the shears in some form or another are in 
constant use. An inch thickness of steel is 
severed as readily as a tin plate, and as rapidly. 
It is only a question of strength and temper of 
blades, and stiffness of machines. The only 
alternative is the saw, either hot or cold. 
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The Shearing Cut. A shearing evi is not 
necessarily the same thing os cutting by shears. 
It signifies a cut taken in detail — that is, the 
act of severance does not occur along the entire 
edge of the tool simultaneously, but gradually 
from one end to the other, D, which indicates 
the longitudinal position of shear blades. Most 
.shears for heavy mctalwwk embody this action. 
It takes place in the common scissors. Its 
importance can hardly be overrated. Some 
operations w'oiild not be practicable without it. 
Familiar instances are the shearing of thick plates 
of several feet in wi4th, the cutting of profiled 
forms with diagonal edged form tools operated 
in the cross-slide of a turret lathe, the spiral 
tc'i^th on wide milling cutters, the action of the 
Fox trimmer for woodworking, the skewing of 
the iron of a rebate plane, and that of many 
roughing tools for metal-turning and planing. 
Even in the plane there is a shearing cut. 
The sliglit convexity imparted to the edge i.s a 
true example of this kind, and the difference in' 
the quantity of material removed by a w"(*ll- 
rounded jack plane iron and a straight trying 
plane iron is wtII known in the economies of 
roughing dowm. 

Detrusive Tools. Practically these arc* 
restricted to the punches, though shears are as 
truly detrusive in action as the punches are. 
In fact, if we consider a punch as a shear blade 
in cylindrical form, the analogy is perfect, for 
the punch is tapered upwards to give clearance. 
And if a spiral punch 1 63 E] is t aken and supposed 
to he unrolled, w’e have a shear blade with a 
shearing cut. Fig. 64 show^s the common 
punch, A, in the act of penetrating a plate. It 
has no front rake, and therefore the operation 
is absolutely detrusive, whereas in the spiral 
punch [63 E] there is a true shearing cut. 'Hu* 
stress of punching is very severe, the metal of 
the burr or punching being partly squeezed into 
tlie mass surrounding. Support is necessary, 
which is afforded by the bolster, B, the hole in 
which is only very slightly larger than tin* 
punch for precisely similar reasons stated in 
connection with A and B, in 63. The taper of 
the punch upwards is its clearance, to prevent 
sticking in tlie hole, and to help the soveranci*. 
and the taper downwards in B gives freedom of 
escapes for the burr. 

Percussive Tools. These constitute a 
very large group which includes the hand hammers 
ana mallets, the power hammers, and caulking 
tools. The hammers alone include some scores 
of distinct shapes, and most of them occur in 
numerous sizes. They may be classed best 
according to the trades in which they ari* 
employed, as woodworkers, engineers, smiths, 
coppersmiths, tinsmiths, coopers, etc. To illus- 
trate these would occupy too much space, 
therefore a very few typical ones are shown. 

The obvious function of a hammer is to 
strike a blow, hence the reason of the leverage 
afforded by the handle, which is short when 
manipulated wfith one hand ; long when swung 
by both hands. The size and weight of the heads 
vary also in hand hammers and sledge-hammers, 
but the shapes of the faces which terminate the 
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heads is determined by the character of the hammer blows. The smith’s fUUter is a hammer, 

work to be done, as are also the proportions and only it is itself struck with a sledge-hammer, 

shapes longitudinally. Thus, hammers have So are the various fiUlera and swages, which 

fiat faces — flat pane; or globular ends — hall mould metal into shape by percussive' action'. 

'pane, or narrow convex ends. • The cavlUng tools of the plater, boilermaker. 

Hammers. The commonest hammers used and pipe layer are percussive, being struck by 
by woodworkers are the Exeter [65] A, and hammer blows. And so are many other tools 

tho joiners, B, the latter being commonly of which these are typical, 

employed by many trades, but in different pro- Moulding Tools. These include all 
portions of length to size of body. Tho narrow forms by which materials of various kinds 

cross plane is of value for driving nails in narrow are shaped without cutting action. They are 

spaces. C to E are the typical engineers’ the most important tools used by the smith, 

hammers ; (’ the cross pane, D tho straight, or as the fullers, swages, flatters, and the dies. 

long pane, and E the hall pane. They are often They also include nearly all the tools of the 

termed bench hammers, because used so much at moulder working in sand. Allied to these are 

the vice bench. But machinists and many other those of the modeller working in plaster, some 

metal-workers also use them. F to J are the of those of the plasterer, mason, and slater, 

typical sledge-hammers, also straight, and cross and of the artist’s modeller. 

pane, F and G ; double faced, H ; and ball pane Fig. 67 illustrates the common trowels used by 

J. K to M are boilermakers’ hammers. They moulders and in other trades for smoothing over 

are narrow, to get into corners, their functions broad, flat surfaces ; A is tho square trowel, 

including riveting. Boilermakers also employ and B the heart shape. Fig. 68 shows moulders’ 

the hammers C to J. N is a chisel-hammer used tools, A being a cleaner for smoothing sand deep 

percussively, and termed a scaling hammer down where a trowel could not reach, vertical 

because used for chipping off the hard encrusted faces being smoothed by the blade a, and a 

scale from tho inside faces of the plates of steam riat horizontal face with the part h. B is a 

boilers. Many hammers have very broad cleaner reaching down also into deep sides, 

faces for operating on large areas. To these and bottoms ; C is a flange sleeker for smoothing 

belong the planishing hammers ot the copper- the edges of deep flanges, two different curvatures 

smith, the flatters and set hammers of the smith being provided at opi)osite ends of tho tool, 

and boilermaker, the hammers of the gold- In 69, A and B are square corner sleekers for 

beaters and the shoemaker. The huge power smoothing internal and external angles respec- 

hammers have no resemblance to the fore- tively. C is similar to A, but has one face 

going, the hammer itself being absorbed in the curved to suit concave edges. D is a button 

machine. But both gravity and applied force or hacca-hoxr sleeker. Each of these tools is 

above tho hammers are employed to render made in different sizes and modiflod forms, 

the blows effective. Also the speed of operation But all alike are moulding tools, working in 

in the small types far exceeds that of the human sand. 

hand. And when with the hammer there is Tools Operating by Leverage. Be- 
combined the matrix or die tho results leave sides tools already mentioned, in many of 

hand labour far behind. which leverage comes into play, there is a group 

Mallets. Tho mallets are hammers of which operate as lovers pure and simple. To 

wood. They have resemblances to tho steel this class belongs the common brace or stock 

hammers in length of handle — short for bench by which the wood-boring tools are rotated, 

use, and long for swinging, two-handed blows. The forms of these have been very much im- 

They arc used where metal would bruise the proved of late years. ^ The pretty wooden brace, 

face of the material. For the same reason a century old, has llad to give place largely 

engineers have hammers made of load, and of to others of metal which will do what the wood 

copper, for hammering on polished surfaces brace cannot, namely, work in confined situations 

without leaving marks. by means of a douole-acting rachot ; and some 

Centre Punches, etc. There is another will bore in angular positions. The refinement 

class of percussive tool — the centre punch of ball bearings also inserted in the handle, the 

[66] A, by which centres are popped in work head, and the tool grip avoids the friction in- 

for chucking by, and by which the course separable from the old t 3 rpo. The tap wrenches, 

of scribed lines is indicated more clearly and or double-armed levers by which screw taps 

permanently than is possible by scribed lines are operated, belong to this group. These occur 

alone. B shows a special adaptation of a in many varieties, including the solid hole kinds, 

centre punch, in which centres for rivet holes and those which combine provision for clamping 

are being stamped on a plate, h, through holes the tap shanks firmly in the body; Pincers, 

already drilled or punched in an upper plate, a, pliers, and pipe tongs form another group of 

with which holes the centres will be true. levers. The pincers are too well known to need 

Among detrusivo tools must be classed tho description, but it may be pointed out that 

dsifts [66, C, D] used for enlarging holes that those with the flattish ends puU a nail out better 

have been punched, hence their bellied and than those with very colivex ends.- The pipe 

tapered forms. Another detrusivo tool is the tongs are roughened or serrated in the jaws to 

snap, E, bv which the tails of rivets are neatly grip the outsides of iron and steel piping. The 

finished, foUowing the turning over, to be done by spanners form another group. 

Cemtinued 
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'THE age at which the clerk enters the serviee 
* of a bank varies somewhat — ranging gener- 
ally from 15 to 10 years. As the duties first 
entrusted to a junior usually include the collec- 
tion of cheques and other documents, it is 
desirable that he should possess sufficient 
physical strength and mental activity to pre- 
vent his being easily robbed of his valuable 
burden ; in large centres the age of entry is 
consequently higher than in the country districts. 
An examination is usually undergone by the 
candidatt* for admission, but, except in si)ecial 
cases, this presents no difficulty to anyone of 
average intelligence. English banks doing busi- 
ness in foreign countries or in the Colonies 
recruit their staff from those of institutions 
doing an exclusively home business, l3eing spared, 
by so doing, the trouble of tutorship. The age 
of entiy in such banks is higher, but in nearly 
every case a limit — usually of 21 years — is in 
force. In such banks the stall is generally 
divided into two distinct classes— the homo 
and the foreign staff, the meml)ers of the latter, 
after a certain period, proceeding abroad to take 
up their duties there. 

Salaries, The salaries obtaiiuid abroad are, 
as a rule, higher than those in this (jountry, but 
the seeming advantage may be greatly dis- 
counted by the increased cost of living and tlui 
danger to health which is probably incun'cd. 
As regards salaries in this country, the scheme 
on which they are based may be either a graded 
or a non-graded one. In the former case, wlien 
the clerk is given a certain rank, say, of junior 
cashier (cashier at a small branch), he will at once 
leoeive the minimum salary attached to such 
rank, rising by stated increments until ho 
reaches the maximum applicable, at wliich he 
nmiains until promoted to a higher grade. The 
salaries, if the second method is in Vogue, arc 
not determined by the exact rank held by the 
individual officer. 

Training of Juniors. The clerk at the 
outset may enter on a term of probation, at 
tl'c conclusion of which, if his abilities are deemed 
satisfactory, he is placed on the permanent staff. 
It is not at all desirable that anyone should receive 
his early banking experience in a very large or 
even a moderately large office. In such a case he 
will be immediately set upon some routine task, 
the monotony of which will only be broken by 
a removal to another department, there to jKjr- 
form work of a similar nature. It will there- 
fore be with great difficulty that he will gain any 
knowledge of the business as a whole, and, should 
he be a person of only moderate ability, or some- 
what lethargic, the result will be a state of 
regrettable ignorance. A comparatively small 
office, doing, however, a varied business, whose 


senior officials hav<i both the time and the 
inclination to instruct the newcomer, is best 
suited for the purpose. The junior will, in such a 
cose, perform in turn all the office duties, and 
will, through the occasional absence of liis 
seniors, have a good introduction to the respon- 
sibilities of the profession in which he is engaged. 

Walk Clerks. In enumerating the divi- 
sions into which the staff of a large London 
bank fall, the first to be referred to are the 
walk clerks. The work of the clearing clerks 
has already been referred to, and it is the 
documents which do not come within the clearing 
that are dealt with by the walk clerks. The 
whole of central London is mapped out by each 
bank into various routes, each of them being 
termed a “ walk.” The cheques on the bank 
offices situated there arc presented for payment 
daily by the clerk to whom it is given, the bills 
on firms within the area of the “ walk ” being 
also presented by him tor acceptance or payment. 
Eveiy morning the cheques and other documents 
arc listed under the headings of the offices 
concerned, and balanced. On the clerk’s 
return he accounts for his collection by a mixture 
of cash, cheques, or payment, warrants drawn on 
clearing agents, and returned documents. 

Pass Book and Ledger Clerks. He 
may, however, be set to keep a ledger or the 
pjvss books relati^'i^ to it. This marks a distinct 
step in responsibility, as, in posting the various 
items he will be required to see tliat each is in 
order — i.e.^ that the cheque is correctly drawn, 
endorsed and dated ; Uiat the signature of the 
client is not a forgery; and that the imstructions 
regarding the account arc not exceeded in any 
way. These duties (or some of them) may, 
however, be undertaken by the chief ledger ckirk. 
The chief ledger clerk may also check each morning 
all the entries of the })revious day; while the 
cancelling by means of a perforating machine 
of paid vouchers, and the subsequent sorting, 
will probably bo undertaken by the youngest 
junior. The cheque forms for sale will be taken 
.(ffiargo of cither by an official in this department 
or by a cashier. 

The work in connection with securities for 
custody or as cover for advances is usually 
performed by clerks of some experience. The 
sccurit ies lodged for safe keeping do not occasion 
much trouble, but great cave requires to bo exer- 
cised with regard to documents held as cover in 
offices where the amounts in question are largo 
and the deliveries frequent. The loan ledger will 
usually be kept in the securities department. 

Bill Clerks. The junior, again, may be 
placed in the bill deportment, to which is usually 
given a place of greater importance than that 
dealing with ledger accounts. The bill having 
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been passed for discount by some resx)onsible 
official, ' the due date is found, the discoimt 
calculated and checked, the amounts, endorse- 
ments and atamp examined, the draft passed 
through the registers and the proceeds placed 
to the credit of the client. The posting of 
the discount ledger, the work attendant on bills 
received for collection, either from clients or 
other offices, the necessary advices to custo- 
mers of bills dishonoured (with, perhaps, other 
correspondence; I,' the making up of bill returns 
and the renewal of opinions on names appearing 
therein, will all be seen to by this department. 

In foreign bills the amount is invariably 
payable so many days or months after sight. 
Tlie due date in consequence cannot bo 
ascertained until the draft has been remitted 
abroad and presented for acceptance, and no 
exact interest calculation can, * therefore, be 
made. Bankers dealing with such bills payable 
in a country using British money charge in lieu 
of interest a percentage on the bill amount — i.e., 
if their 60 days’ sight rate is 2 per cent., the 
amount deducted from a bill for £350, at that 
currency, will be £7. The article dealing with 
long and short exchange sufficiently explains 
the procedure with regard to a bill payable in 
a foreign jurrency. 

Correspondence Clerks. The clerks 
engaged in correspondence have a better op}>or- 
tunity of gaining a knowledge of the business 
•in its different asiK5ots than those in other 
departments, the groalost disadvantage's from 
the clerk’s point of view being the comparatively 
late^ hour to which his duties extend, and the 
fact that he is very much at the mercy of other 
departments. A knowledge of shorthand is 
usually not absolut<;1y essential, the principal- 
clerks in such a department being expected to 
be able to draft a suitable communication on 
an indication of its nature being given. 

The youngest junior will be placed in charge 
of the postage desk, while the completion of 
printed forms (a large proportion of bank 
correspondence being of this nature), the keeping 
and indexing of letter registers, the despatch 
and confirmation of telegrams and the tiling of 
letters received when finally dealt with (the 
numbering of each lett<;r providing a check on 
their return from the other departments), claim 
his future attention until he is judged fitted to 
undertake the more msponsible duties of cor- 
respondence. In banks whose offices are widr;ly 
separated, duplicates of branch correspondence 
are despatched by the following mail, ruiming 
numbers being also used. 

Code Telegrams and Cables. In 
banks doing a large foreign or colonial 
business (invariably including a large class 
of transactions carried out by means of tele- 
^aphic advice) a special staff of officials will 
be entrusted with tne duty of coding and de- 
coding the messages despatched and received. 
The codes used may be either public or private, 
check symbols being also used. The translation 
of a code telegram received is best verified by 
its being recodified by another official into 
whose hands the original telegram has hot 
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come, the result arrived at by, him, if no error 
exists, agreeing with the original code message. 
Cablegrams despatched are also checked in a 
similar manner. The codes in use will be con- 
stantly added to through the need of symbols 
being required to represent the names of new 
clients, Bpe:;ial transactions, etc. ; but if the 
transaction in question is not to be repeated, 
arrangements may be made on its completion 
to use the symbol again. All code telegrams 
received and despatched are confirmed and 
acknowledged by first mail opportunity, the 
full translation of each being given. Work 
of this nature calls naturally for the greatest 
care and closest attention to detail on the 
part of the officers concerned, a clerical slip 
having, perhaps, the most .serious results. 

Not included in the foregoing classes are the 
waste book clerks, the officer or officers whose 
duty^ it is to post the general cash book and 
ledger, the clerk who may bo solely engaged in 
checking the lx)ok keeping entries of the previous 
day, the official or officials who may be entirely 
occupied with opinion work, the messengers — a 
uniformed l>ody of officials regarded as quite 
apart from the clerical staff, and so on. 

Cashiers. In an ordinary branch, an 
appointment to the rank of (;ashii;r entails a 
distinct promo! ion. In large offices, tlie cashiers, 
or the majority of them, will generally be junior 
to the principal clerks in the various deijart- 
ments ; but in brancli offices in which the 
duties of sucli clerks are undertaken by one 
official — the account ant --the cashier or cashiers 
are placed between this officer and the rest of 
the staff, the members of which corres])ond to 
the junior officials in the licad oflice departments. 
It is essential that a cashier should be possessed 
of good address and appearance, and bo able 
to despatch the business of the bank’s clients 
with the least possible delay. Each cashier is 
responsible for the balance shown by him in 
his casl) book (tl)e actual amount on hand being 
frequently checked by a senior officer), an allow- 
ance against possible loss being probably made. 

Daily Balancing. The cashier is not 
allowed (with the view to the prevention of 
fraud) to deal with any hook other than his own 
cash book, and, in consequence, if he is a quick 
and accurate worker, he will always be the 
first of the staff to oompleie his day’s duties, 
for, if no error has been made, the agreement of 
the balance shown in his book with the cash 
actually on hand will present no difficulty. 
Any difference will arise through a mistake m 
the entries in the cash book or an error in the 
intromissions with the cash. The first is bound 
to be discovered on comparison with the relative 
waste books, registers, etc.; and with regard 
to the latter the cashier will invariably discover 
an error relating to anv documents or bank 
notes (if the numbers of tnejatter are recorded) ; 
but the payment g>f ten sovereigns instead of 
five ^ not so easily discovered and remedied. 

A ^cheque left for payment by a walk clerk, 
the signature on which has been cancelled by the 
cashier, will be accept^ by the former as unpaid 
on his returning for pa 3 rment, if . marked and 
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initialled by the cashier “ Cancelled in error.” 
To cancel the signature on a hill, however, 
precludes the possibility of the draft bemg 
returned ; while the presenting bank may 
refuse to allow a cheque bearing a foreign 
endorsement to be so treated until sanctioned 
by its correspondent. The foregoing remarks 
apply also to documents received through the 
post or the clearing. 

The Accountant. The succeeding grade is 
that of accountant, wdio is responsible* for the 
work of the office being duly carried on, and 
who, in the absence of tlie manager, attends 
to the duties of the latter. An official on 
reaching this status is almost invariably em- 
|X)wered to sign on behalf of the bank, so (hat no 
delay may occur in the completion of any draft 
or receipt should the manager be at the time 
engaged. The qualities requii’ed in an accoun- 
tant are of a somewhat different nature to those 
most required by the cashiers and the manager. 
A clerk whose capacity in carrying through and 
arranging the routine work of the office is 
admirable and whoso grasp of the business is 
very good, but who is somewhat defi^'icnt in 
address if called upon to interview a client, or 
who cannot, through some unfortunate cause, 
occupy the position which, apart from his office 
duties, a branch manager is expected to main- 
tain, will be Vjetter fitted to be an accountant 
at a large office than a manager of a small one. 

The Manager. In all branches the final 
position is that of manager, the official attaining 
this rank receiving promotion afterwards in the 
shape of a transfer to a more important office, 
'fhe principal duty of the manager is tlui con- 
tinual receiving of the bank’s clients, in the 
course of which he will have opportunity for the 
exercise of tact, if, for instance, he wishes to 
retain the custom of a client whose overdraft 
the head office desires to see reduced. His obser- 
vation should be keen and his deductive powders 
good. The success attained by the manager 
depends on the ease with which he can adapt 
himself to the various individuals with whom he 
comes in contact ; upon the interest he can 
naturally feel and show in ificir affairs ; and upon 


the degree in which he possesses an intuitive 
insight into character ; a temper not easily 
ruffled, a quick and ready decision, and a mind 
unprejudiced in business by personal feeling. 
The ability to take a clear-headed view of the 
future of a doubtful debt and the resolution to 
act a('oordingly, even to the extent of the drastic 
step of stopping the account, are not too common. 
To discover borrowers (of a kind) requires no 
exertion, but the attraction of deposits is a 
difTert‘nt matter, and the manager may spend a 
long period before forming connections loading 
to an increase in this class of business. The 
manager’s responsibility may l)c rest rioted either 
as rt'gards tlie total business or each particular 
item by a limit being fixed by the head office. 

Arrangement of the Office. The 

hanking hall, or general office, should, if tlie 
building is of more tlian one storeyi bo on the 
ground floor, the rooms above, if possible, being 
occupied by those members of the staff whoso 
duties do not bring them directly ‘into contact 
with the public. The windows, if the office is 
not roof-lighted, are usually found at the side 
of the room, with the desks at right angles to 
this -wall. 

The counter desks will be occupied partly by 
the cashiers, and partly by officials from the bill 
and other departments, to enable clients having 
business dealt with by tlicso to he attended to 
with the least possible delay. Behind the cashiers 
the w’ast(i book and lodger keepers will be placed, 
the other officials being found behind the clerk 
wiio represents them at the counter; while the 
correspondence department will be accommo- 
dated at the back of the office. As many officials 
as possible should face the counter, the chAnccs 
of theft being tbereby greatly diminished, while 
the accountant should be able from his desk to 
survey the entire office. 

Institute of Bankers. The office uf 
the English Tns^titute is at No. 34, Clement’s 
Lane, from which forms for signature, syllabuses, 
specimen examination papers (a small charge 
being made for these), and all other necessary 
information may be obtained, and at wliieh a 
large libraiy is available for the use of members. 


SCHEDULE OF EXAMINATIONS FOR BANKERS 


tCxainlniug Bixly, Ui-hiIo, 
TIiik; and Claco uf 
Kxainiiiatiiiii. 


EdgliBh Institute. 
Preliminary. 

April. Various centres. 
Engligh Institute. Final. 
April. Various centres. 
Scotch Institute. 
Associates. 

March. Various centres. 


Scotch Institute. 
Members. 

March. Various centres. 


Scotch Institute. 

„ , Honours. 

Mardi. Various centres. 


uf KxiUiiiUHtiui). 


ilM'giit »rv. 

OptiuiDil. 

Political Economy, Practical Banking, t’oinrnorcial Law, 
Arltiimetic, Algebra, and Bookkeeping. 

French, German. 

Political Economy, Practical Banking, Commercial Law, 
Commercial (ieograpiiy and History, Bookkeeping. 

Aritlnnetic, Algebra, (icograpiiy, English Compf-sitlon, Book- 
keeping and Bank Books, Exchange and Clearing House 
System and Hules, Note Circulation, Interest and Clmrges, 
Negotiation of Bills and Cheques, History and Present 
Position of Banking in Scotland. 

Principles of Political Econc my. Stocks and Stock Excliange 
Transactions, History and Present Position of Banking and 
Currency, Theory and Practice of Foreign Exchanges, Prin- 
ciples of Scotch Law, and Conveyancing, Law of Bank- 
ruptcy, Mercantile Lay^ Law of Bills, Clieciiies and Deposit 
Receipts, Practical Banking (CorresiMjndcnce Brandi 
Supervision and Advances). 

French or (^rrnau, British History, Brltlsli Government 
and Constitution, English Literature, Outlines of General 

French, German. 

History 
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The BubjectB of examination (open to members 
only) are giten in Schedule on preceding page. 
Certificates are granted to those passing the final 
examination, certain prizes are offered, and 
various banks reward, either by money payment 
or otherwise, a successful candidate. The annual 
eubscription for a member is 10s. 6d., and a fee 
of 5s. is payable on each occasion by anyone 
intimating his intention of sitting for examina- 
tion, the payment covering all subjects taken at 
the time. Such notice must be given not later 
than February 28th. 

It should be borne in mind that before any 
examination of the English Institute can be 
taken it is necessary that the intending candidate 
be elected a member of the Institute. 

The Scotch Institute. The principal 
centres of the Scotch Institute are at 27, Queen 
Street, Edinburgh, and at 218, St. Vincent Street, 
Glasgow, where libraries *aro available for the use 
of members, associates, and intending candi- 
dates (on payment by the last of a fee). No fee 
is payable for examination nor is any subscription 
(ranging from fis. 3d. to £1 Is.), due until the 
individual becomes either by election or exami- 
nation an associate or member of the institute. 
The examitiations take place at the end of 
March, ten days’ notice being necessary, and 
various prizes and gratuities are offered by the 
institute and banks concerned. All needful 
information will bo supplied by the Institute 
authorities. 

BaiiKing Abroad. In almost every new 
oountjry there will be found a bank, established 
with British capital, whose head office is Jn this 
country, and whose inception was principally duo 
to the exchange business lesulting from our 
shipping trade, but which also transacts a large 
local business oversea. No attempt has been 
made to establish banks to carry on similar 
French or CJerman business, although the great 
importance of Hamburg as a sliipping centre has 
caused certain institutions to open agencies 
thei'e. Most of the larger Continental banks, 
other than those of State origin, possess, however, 
for the efficient transaction of exchange business, 
a branch in London, and the number of such 
offices is being steadily added to. A further 
extension of this practice is, in some instances, 
carried out by the establishment and maintenance 
. oJf offices in all the principal Continental centres, 
and even in those still more remote. The principle 
of State banking possesses abroad a greater vogue 
than in this country, the j)rincipal banks in both 
France and Germany, for instance, being of this 
nature. 

The banking business carried on in the United 
States is greatly affected by the regulations in 
force, which are too complicated to be dealt 
with here. In no other country has legislation 
Banking concluded; 




regarding bankiim and currency been so prolific 
as in the United States, and the prroent arrange- 
ment probably does not constitute finality in 
the matter. 

London Bill Brokera. Reference has 
previously been made to the London bill brokers, 
but one or two important points in connection 
with their method of business have been left un- 
touched. Their funds are wholly composed of 
deposits at interest, the rate allowed by them 
being greater than that of the joint-stock banks. 
The margin of profit obtained is, in consequence, 
small, and, owing to periodical fluctuations in the 
rate of interest, is liable to entirely disappear, 
although the trend of interest rates m^, of course, 
result in an unexpected increase, l^he brokers 
keep practically no reserve. The rates obtained 
by banks on the employment, with bill brokers 
and others, of funds for which no use can at the 
moment Ix) found, or which it is desired to keep 
liquid, have a considerable influence on the profits 
of the banks. A large proportion of the bank’s 
deposits — its current accounts — are obtained at 
what is practically an unchanging rate — tlu' 
expense of working, no interest being paid by 
the bank. If money is a glut on the London 
market, the employment of surplus funds may 
be attended with loss ; but if a tightness is 
in evidence, a large margin of profit >vill be 
earned. 

Future of Banking. Banking may bi: 
said to have, in a certain sense, very probably no 
future, for history is, after all, but* the record of 
the repair of accident and error, and a Utopia 
has no need of a chronicler. The progress of 
banking in this country during the past few- 
dee ades is one of steady and continued grow-th, 
and is almost entirely free from those startling 
incidents wliich lend a romantic attractiveness to 
its earlier story. Its wild oats have all been sow n 
long ago; it has now reached a vigorous man- 
hood ; but it is to be hoped that it will never, 
with the commerce and industry of the nation 
at large, descend in course of time to a decrepit 
and enfeebled old age. 

Books .Recommended. The practical 
details of banking business are somewhat 
neglected in the literature available, but the 
following list, which can be supplemented froni 
that given in the Institute of Bankers’ syllabus, 
may be studied witli advantage : . 

Clare’s “ A B C of the Foreign Exchanges,” 3s. 

Clare’s “ Money Market Primer,” fis. 

Moxon’s •* English Practical Banking,” 4s. fid. 

Rae’s “ Country Banker,” 2s. fid. 

Bagehot’s ” Lombard Street,” Ss. fid. 

“ Money and the Mechanism of Exchange ” 
(Jevons), 5s.; and parts of Gilbart’s “Princi- 
ples and Practice of Banking,” 10s. 
followed hy Insurance 
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maintain the permanent way and works of 
a railway, an elaborate system of organisa- 
tion, together with a largo- staff of officers and 
servants is required. The head of this organisation 
is the chief civil engineer. As a ruk\ the chief 
engineer is given a lieutenant, who is specially 
charged with the maintenance of way and works. 
Then comes a number of divisional engineers. 
The number of engineering divisions of a railway 
depends upon its size. For example, the London 
and North-Western, with 4,000 single-line miles, 
has eight, and the London and South-Western, 
with 1,700 single-line miles, three. 

Inspectors and Gangers. Each division 
is subdivided into so many chief inspectors’ 
districts, and each chief inspector has under him 
four or five sub-inspectors. Inspectors’ wages 
arc from 7s. Od. to 10s. fid. per day. Each sub- 
inspeetor takes froni 20 to 50 miles of single 
track, or about half that 
number of miles in terri- 
tory. Below the sub- 
inspectors are the fore- 
men gangers, who earn 
from 4s. Od. to 6s. fid.* 
per day. A foreman’s 
length averages two 
miles on a dou|^le track, 
or about four miles on a 
single. Below the fore- 
men, again, eome the 
platelayers, or surface- 
men (wages 38, to 4s. Od, 

]>er day), the number of 
whom in a gang varies 
according to the density 
of the traffic, and the 
con'’equcnt wear and 
t(‘ar of the permanent way, or the number of 
jiuictions and sidings which have io l>o main- 
tained. It stands to reason that the gangs’ lengths, 
say, between Waterloo and Clapham Junction, 
liavc to bo far more strongly manned than those 
of remote single-lino branches. However, it is 
estimated that, as a general rule, one man 
per single line mile ought to suffice. The foreman 
and platelayers patrol it at least once a day to 
ensure that everything is in perfect order. They 
have to see to the condition of the joints, gauge, 
or horizontal alignment of the track, general 
condition of running surface of rails, and security 
of all keys, spikes, screws, etc. 

Most careful attention must be paid to the 
spacing of rail joints. Directly spacing is found 
to be wrong, stops must be taken at once to 
adjust the rails. Inspectors,* foremen, and 
gangers are supplied with spacing gauges. The 
spaoes per joint, ^uth rails up to 30 ft. in length. 


as follows : Hot (summer temperature), 
in. ; moderately cool, in. ; cold, ^ in. 
“Weak Points of the Track. The rail 
joint is the weak point of the track — that is, the 
place least likt‘ly to withstand strain. If joints 
i)e allowed to get out of vertical alignment, they 
play pitch and toss with the wheels of a train. 
The correct horizontal alignment of the track is 
tested by gauging with special rods, and the 
proper degree of superelevation to bo maintained 
by the outer rail on curves is ascertained in the 
same manner. Platelayers [4] set right, with 
the tools at theui disposal, all and sundry defects 
which they ehnnec to find in any of the 
foregoing. 

However, seiious exception is now taken to 
the praetiec of entrusting platelayers with such 
a delicate matter as the adjustment of curves, 
which are originally laid out with mathemathnl 
precision, under skilled 
supervision. As in 
America, there ought to 
be a specially' trained 
staff for the purpose, 
and we believe that one 
English company — the 
Oreat Western — is 
about to establish such 
a staff. Nevertheless, 
adjustment of curves, 
as conducted by plate- 
layers, is not rule of 
thumb work. Every 
company issues a table 
setting forth the degree 
of superelevation in 
inches to be observed on 
curves of different radii. 
Duties of Platelayers, Foremen, and 
Inspectors. Further, platelayers have to 
move and repack the ballast, so that it may not 
concrete on the surface and hold water, to oil and 
clean the working parts of points and signals, 
and to keep in thorough repair all hedges, fences, 
slopes, drains, and “cesses” or footpaths. It 
stands to reason that the responsibilities of 
railway companies as regards fences and hedges 
are very heavy. Uistly, the platelayers have 
also to report anything they may detect amiss 
with the telegraph wires, signals, passing trains, 
bridges, culverts, notice - boards, quarter-mile 
posts, etc. The platelayer, of course, is an 
unskilled workman — a mere labourer, to l)egin 
with, and he learns his duties from a foreman. 
A man wishing to become a platelayer must not 

less than 18 and not more than 35 .years of ago 
(which is the general rule with all railway com- 
panies in respect of ordinary lalwur) ; he must 
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bo able to read and write, and possess sound 
health. There is also an eyesight test, but this 
is not of so stringent a oharacter as with some 
other H departments of railway employment. 
What are known as “half normal vision,” as 
regards distance, and “ defective colour vision,” 
form the standard. On the whole, platelayers 
are a rather floating population. Many men 
stay in a company’s service as such for only 
few months at a time, then go off to join a con- 
trocitor or another company, or perhaps to 
become ordinary labourers, and eventually 
return to put in another period of service with 
their original employers. A large number of 
platelayers is recruited from the employees of 
the contractors engaged in constructing a now 
railway — that is to say, the men who laid the 
line originally are taken over by the company 
en masse to maintain it. 

Promotion for Platelayers. A platelayer 
can rise to the rank of foreman, inspector, and 
chief inspector, but any post higher than the 
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last-named he seldom attains, for educational 
reasons. Promotion rests entirely at the dis- 
cretion of the company, and is judged by merit 
alone. The foreman, or ganger, is responsible for 
the w'ork of a gang to his inspector, the inspector 
to his chief inspector, and the latter to the dis- 
trict engineer. By the way, among the younger 
school of railwa 3 nnen, great objection is 
evinced towards the old railway term 
“ ganger.” They seem to think it carries some 
reproach, suggests the idea of gangs in chains. 
Some companies are meeting the objection by 
calling the overseers foremen instead. Besides 
the platelayers and gangers who carry out all 
ordinary repairs, and therefore are known as 
“ straight road ” men, there are travelling gangs 
of ballasting men, or “ packers,” and relayers, who 
are employed in renewing the permanent way, 
and executing alterations and additions, w'hen 
they are often strengthened by local men. About 
five per cent, of the whole permanent way of a 
railway is renewed per annum. The refayers, 
etc., are under the charge of chief inspectors, 
and each chief iuifpector also has allotted to 
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him a complement of artificers, masons, brick- 
layers, carpenters, smiths, etc. (wages fls. to 8s. 
per day), with their foremen and inspectors, who 
are responsible for the repair of ev^ything that 
constitutes the “works ” of a railway as di3e][^ii- 
tiated from the permanent way. The sub- 
inspectors take charge of the relaying and repair- 
ing gang, when they get to work, are responsible 
for the discipline, hours of labour, and wages 
of every man temporarily or permanently em- 
ployed within their districts, and keep a record 
of all materials received and used. 


Relaying Precautions. Each gang of 
platelayers must be supplied by the inspector for 
the district with two red and two green flags, two 
hand signal -lamps, and a proper number of 
detonators. Before a rail is taken out, or relay- 
ing operations are begun, or if from any cause 
the line is unsafe, a flagman must go bock, 
exhibiting a danger signal, and place three deto- 
nators on the line, 10 yards apart, at a distance of 
not less than one mile from the obstruction. 
Before a rail is taken out, the platelayers must 
have at the spot a perfect rail in readiness to 
replace it. In lifting the permanent way, no lift 
must be gteatcr than 3 in. at once, and then it 
must be effected in a length of at least 20 yd. 
\Vlien both rails have to be lifted they must bo 
raised ecpially and at the same time, and the 
ascent must be made in the direction in which 
the trains run, great care being taken, where 
there is a curves, to preserve the superelevation 
of the outer rail. Where the necessity for trains 
to travel at a reduced speed continues for a 
lengthened period, detonators and hand caution 
signals are dispensed with. In substitution 
thereof a warning board [6] painted green must 
be fixed in a legible position half a mile from 
the place to be protected. During the night one 
green and one white light are placed side by side 
on the warning board. When a lorry is run empty 
or used for conveying materials or men along 
the track, it must be taken in the same direc- 
tion as the trains run, and followed at a distance 
of three-quarters of a mile with hand danger 
signals and detonators. On a single line the 
lorry must be protected in both directions, and 
in going through a tunnel it is signalled on the 
block instruments like an ordinary traint When 
not in use, the lorry must be taken off the rails, 
placed w^ell clear of the line, and the wheels 
secured with chain and padlock. 

Expert Scrutiny of the Permanent 
Way. Periodical inspections are made by the 

divisional engineers, the 

> y chief engineer, the genc- 

ral .manager, and even 
the directors* to ensure 
that all the work is 
being properly per- 
formed, ana a uniform 
standard of makiton- 
ance observed through- 
6. WARNING BOARD out the railway. Never- 
theless, there is nothing 
definite about these periodical in^^tions by the 
higher officials, as is the case with Indian rail' 
ways, where a divisional engineer has to certify 
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tHat h0 has In- 
spjMted every 
mile of track 
covered by bis 
district at certain 
intervals. 

Again, some of 
our readers may 
have noted pass- 
ing references in 
the English news- 
pa^oiB to the 
grand ’field-da>8 
held by the prin- 


cipal railway companies of the United States 
for the purpose of inspecting the condition 
of the track and eveiy thing pertaining to it. 
The,ii|)nef officers of the New York Conti al and 
Pennsylvania Companies spend annually two or 
three weeks travelling over their road in a special 
train, on which the> live, eat, and sleep while 
the examination is being conducted. At the roar 
of the train is a large observation car, with seats 
arranged in tiers, for the accommodation of 
the various examining committees, whose duties 
are to scrutinise the condition of the permanent 
way, bridges, signals, stations, etc., and pro- 
nounce an opinion upon the general condition 
of the running surface of the rails. In the latter 
case, such a test as brimful glasses of water, 
which, of course, will spill over if the slightest 
oscillation be experienced, is applied. For the 
purpose of comparison, the whole extent of the 
lino is marked out into the respective gangers* 
lengths, and the examiners keep scores testifying 
to the condition in which they find each. 
Premiums are awarded to the inspectors of, and 
every man employed in, the prize stMjtions. 

There is more in the system than meets the 
eye. The principal object in view is to bring 
down the unit of expenditure as regards the cost 
of maintenance and renewal to individuals — not 
highly-placed individuals, such as the district 
engineers, but the inspectors of districts, and 
even the gangers, who arc entrusted with the 
car© of only a few miles of the road It is 
realised that the latter are the men who really 
hold the purse-strings, 
hence it would Ik? a 
great thing to find out 
what they are giving 
for their money, and 
compare the different 
results. With the 
customary method of 
keeping accounts it is 
practically impossible 
to arrive at the details 
of expenditure on 
permanent way. 
Premium Award 
System. TheLoildon 
and South - Western 
Railway has furnished 
the first instance of a 
British railway com- 
pony ' adqpting th© 
i^ysfem of 

Ovw >ts , f 



track hispeotion, with the view of splitting up 
and ebeoKing the expenditure that falls undei 
this head, and at tho same time trying to obtain 
bettor results for the same or less money. 
system lends itself to raising riie standard oi 
efficiency from the highest to the humblest ranks 
of the army of men entrusted with the main- 
tenance of the permanent way. 

There is only one way to make the men at the 
bottom understand that better things are expected 
of them — convince them that their work is 
going to be individually examined and compared 
every year by the head officials. There is only 
one way to make them turn out better work than 
previously —namely , by instilling them with a new 
spirit of emulation, and encouraging them with 
the offer of money and other prizes. 

A Common Factor of Reaponaibility, 
Everybody’s responsibility is reduced to a 
common basis by charging him with the equiva- 
lent single-line mileage he has to maintain. He 
has so many running miles under him, including 
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miles of sidings, of which two miles are estimated 
equal to one mile ot running line, and he is 
allowed to reckon one mile of running line for 
every fifteen pairs of switches. ^ ^ 

The chief engineer’s road-book is arranged in 
consecutivo order of inspectors’ sections, aa 
follows : (1) geogr.iphieal beginning and ending 
of the section ; (2) sub-division of running lines — 
that is, mileage of single, double, triple, or quad- 
ruple track ; (3) total in single line miles ; (4) 
total length of sidings ; (.5) number ot switches ; 
(6) total equivalent of switches in single-lino 
miles. Next come particula i s as to the manning : 

(1) names of tho fortunen, and their rates of pay 

(2) number of men under each foreman, and 
their rates of pay ; (3) total equivalent single- 
line mileage divided by tlie total number of men 
in gang, whii'h produces the ratio of mamiing’ 
per singlo-Unc mile. It will therefore be seen 
that for comparative purposes the ^ unit of 
expenditure is brought down to the inspector 
of a section. What is yet wanted is to bring 
it down to Foreman Smith or Brown, but that 
is still some way ahead. 

A British Track Inspection* The track 
inspection occupies about eight days, spread over 
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n month or six wee^s in the spring. The main 
line can be examined only on Sundays. Three 
examining committees are formed as follows: 
Class Ap for condition of joints, alignment of 
track; general condition of running surface 
of rails ; Class B, for condition of ballasting ; 
Class C, for general appearance of all works, m- 
eluding hedges, fences, slopes, drains, cesses ” or 
footeaths, notice-boarcki, and quarter-mile posts. 

system of premium awards instituted by 
the London and South-Western Railway off^Ts 
a challenge cup and a money prize of £2 for tlie 
best inspector’s section, and a challengo cup for 
the beat foreman’s length thi'oughout the lino. 
With the challenge cups go silver medals to kct‘p 
In each insp^tor’s seetion the foreman with tlio 
best length is awarded £l and a bron/o medal, 
while each man under the pii/.e foiemaii u reives 
10s. and a bronze medal. 

Tbe Method of Marking. Let us see 
how the awards are arrived at. The line is 
divided into the respeetivo gangs’ lengths, and so 
many marks are allotted 
to each foreman under 
the three different 
classes by which his 
work is judged. Thus, 
in Class A, 200 marks 
represents perfection ; in 
Olaas B, 120 ; and in 
ClaflB C, 80. But the 
method of marking 
makes allowance for 
certain correcting fac- 
tOTS. It is mamfestly to 
the advantage of a rail- 
way com|)any to get 
the work efficiently 
done by as few men as 
possible, and, as already 
stated, it is calculated 
that a ratio ot one man 
per single - hne mi It 
ought to suffice Theie- 
fore, one mark is allowed for every hundredth of 
a man below one man per milo, and one mark 
is deducted for every hundredth of a man above 
the quota. The feeling among tht* men is that 
the age of the nmd also ought to count foi 
something. Therefore it has been decided to 
^ply another correcting factor in this respect. 

average life of the road is assumed to bo 
i7 years. For each year over 17 years five 
marks are added to the score, and for each yeai 
below two marks deducted, the objec t of the 
discrepancy, of course, licing to cncouiage men 
to take pains with sections ot old road Tlx* 
'Weak point of the sj stem is that it has not yet 
been found possible to apply other correcting 
^factors in respect of density, weight, and speed 
of the traffic passing over the diftercnt sections. 
Obviously, a man whose section carries, say, 
6,000 trains per mile per year, is not so hardly 
Hit for wear and tear as his fellow whose section 
carri^, sav, 12,000 trains per mile per year. 

^ Further, the weight and sp^ of the trains in 
question ought «ko to be measured. This forms 
ft good instance where the ton-mile statktics, 
46 ^ ’ 


^tead of would prove 

invaluable were they but available. 

The Inspecllofi Train. The special in- 
spection train is made up thus : engine, inspec- 
tion car, “ resting ” saloon, refrestoent saloon, 
inspection car. The inspectiem cars [7] are four- 
whi^eled vehicles, so that all shocks from the 
road may be transferred to the body, and pro- 
vided with glass ends, so as to furnish a cl^r 
look-out. Only the inspection car at the tail 
end t>f the train is used for examining. 

The interior of tho inspection coach [5] is fitted 
up with two tiers of chaits, arranged in two pairs 
The examiners sit with their backs to tho engine, 
and scrutinise the receding track. The com- 
mittee for the condition of joints, etc., occupy tho 
seats m the front left-hand corner, and tlx) 
committee on ballasting tho^e in the ^ont right- 
hand coiner, while the committee on the general 
appearance of all works sit in tlie back tier and 
look over the heads of tho two former. To 
ensure impartiality, no examiner is connected 
with the section he is 
examining The com- 
mittees, who usually 
consist of two members 
apiece, are on duty for 
*ibout an hour at a time, 
and at the expiration of 
their turn the memlx'rs 
leave the inspection ear 
foi the “ resting ’’ saloon, 
and tlieir plact*s are 
taken by others. 

Inspecting the 
Line. Tlic inspector 
of ea(‘h seetion is m the 
inspei'tion car while it 
IS passing anywh(*re 
over his own length 
fie has already mark'd 
out the various gangs’ 
lengths, by means of 
w lute painted crosses at 
the side of tho track, and now has to stand 
behind the cxaimnerh to answer (j[uostions and 
to give timely intimation of the change from 
one ganger’s length to the next, mentioning each 
of his foremen by name On taking their seats, 
the secretary of tlx* insfK'etion has handed to each 
member of the three committees the whole of 
the award cards which they will respectively 
require tor their turn of duty. The cards for 
each class are of difterent colours, and there is a 
separate card for each ganger’s length. On the 
face of the cards are full particulars of each 
gang’s length, together with information con- 
cerning the ago of the road, weight of tails, etc., 
and at foot are spaces for the examiners’ notes 
and awards. At the expiration of their turn of 
duty, the examiners return their oar^ to the 
secsetary. 

Success of the New STStem# The 

results furnished by the new system of tiftck 
inspection, even at this eariy stage ol^ its 
development, have been of a most gratifjdng 
nature. True, some of the older men arrhostile 
to the innovation ; but, taken as a wh(^i the 
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permanently staff has realised the importance 
and value of the now methods. There is no lack 
of evidence that since the system was inaugurated 
a new spirit of efficiency has impregnated all 
ranks, and the keenest rivalry may now be said 
to exist as to who shall earn the distinction of 
taming out the best stretches of road. 

Running Sheds Staff. The headquarters 
of every individual connected with engines is 
one or other of the running sheds, or locomotive 
stables. It Will be easily understood that engines 
are distributed in no haphazard fashion over a 
railway ; on the contrary, each engine works 
\vithin some well-defined area, of which the base 
of operations — the plotio where it is cleaned, 
prepared for the road, washed out, and kept in 
repair — is a running shed. A number of British 
railways find it useful in locomotive opt^rafion 
to paint the shed number on each locomotive, 
a good practice, followed by the London and 
North-Western, being to use a small enamelled 
plate bearing the number of the shetl in which 
the engine is stationed at tiio back of the roof of 
the cab. An older, but still mueh used method is 
to paint the name of the shed on ‘the engine 
frame or on the lamps. The running department 
of a railway comprises sciveral divisions, each of 
which is in charge of a district locomotive super- 
intendent, who is responsible to the chief locomo- 
tive or mechanical engineer. 'Phe office of a 
district locomotive superintendent is situated, as 
a rule, within the precincts of the principal 
running shed 1 9], from whuh ho commands all 
other running sheds in his district. The regular 
stafT of a running shed is distinct from engine- 
men proper — that is to say, it comprises a 
number of men and lads wlu> are not passing 
tlirough certain grades in order to attain foot 
])laie positions, although that may have been 
t)u‘ir original intention. 

Skilled Workmen. The district locomo- 
tive superintendent’s lieutenants are a head 
locomotive foreman and s(rveral sub-foremen. 
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and also a veiy important oflu^er in the foreman 
fitter, who is responsible that cmgines leave the 
shed mechanically sound. To the foreman titter 
is allotted a staff of skilled workmen, in the 
persons of co])]>er, brass, and boiler smiths, who 
execute all ordinary nqiairs. Tho boiler-smiths 
are drawn from the most skilled artisans, as 
everything depemds upon the efficient tightening 
up of tubes, hardening of stays, eUr. The 
ranks of the less skilled labour employed 
consist. of tube-cleaners, Ixhler-washcrs, lighters-, 
u]), sand dricTs, and coahniui, who are under 
assistant shed- foremen. Stationary engine- 
drivers are found at all important sheds in charge 
of engines jmmping water and driving repairing 
maehinery, and tiny, of course, represent another 
branch of skilled labour. It may be thought that 
by opening with some description of tiu* regular 
staff of a running shod we are putting the cart 
b(‘forc tho horse. Howevtu*, the n'ason is that 
many railway companies recruit for tlie fore- 
going phases of more or h‘ss skilled labour 
from engiiK'men who have failed to continue a 
footplate career oving to defective eyesight or 
inalhlity to obtain a driver’s c(M‘tifieatt', but 
some — notably the (beat (Vntral — enlist the 
regular staff of a running shed indcpcMulently ; 
men arc engaged as labouita's, aiul work their 
way up. or arc taloMi on at once as fully-qualified 
tiltfTs, smiths, mecliauics, (“tc. In any casi*, 
however, men who break down on flu; footplate 
arc given better j)ositions tlian labourers. Tt is 
customary to pul tliorn on stationary (‘ngino 
woi’k. 

Bar«boys and Cleaners. A boy wants 
to become an engine-driver. How does he set 
about it V 

T\w lowest rung of the ladder is bar-boy [8], 
rising to cicanta'. I'he duties of a Imr-boy arc 
creep through the tirci-holc door of an engine, with 
a torch lain]), steel broom, s(;raper. and fire-bar 
lifter, to arrangt^ the fire-bars, and to clean the 
bars, brick arch, roof stays, and tul)e ends of 
clinkers and ashes. However, many companies 
no longer employ lads under 18 years’ of age as 
bar-boys, since factory legislation prohibits them 
from lH*ing engaged in night work. In such cir- 
cumstances, the youths of smaller stature who 
enlist as cleaners begin with bar work. AVfficn 
genuine bar-boys are employed, the ag(' limit is 
I.'), but candidates seldom have to pass a medical 
examination or eyesigl't test. When a bar boy 
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is old enou^Kh to be promoted to cleaner, or, in 
the case of companies which begin with older 
lads, a lad presents himself to taken on as 
cleaner, his age, height, physical and optical 
iitnesB, and educational proticiency are taken 
into serious consideration. Generally speaking^, 
a cleaner must not be younger than 16, and 
not older than 21 ; ho must be able to read 
and wriU' ; he must l)e physically sound ; and 
he must paas one or other of tlie standard eye* 
sight tests for colour and distance with both 
eyes. The standard ot height varies with different 
companies ; -with some it is 5 ft. 4 in., and a pro* 
mising boy a little below that height will not Ijo 
rejected ; while others have a rigid rule — 
5 ft. 0 in. without boots. Tlio duties of a cleaner 
are to clean an engine as soon as it returns to the 
shed [9], for which purpose he is supplied with oil, 
waste, and tallow. 

The Grooming of Engines. Sometimes 
cleaners f 10] work in gangs of four, the hcniorof 
them being knowm aschargeman cleaner. In 
that case, one takes the wheels and framing, 
another the motion, 
another the top 
(which includes every* 
ihing above the foot* 
plate), and another the 
tender. It takes several 
hours to clean an 
engine, and it is just 
as easy to clean it the 
wrong way as it is to 
groom a hors(' tin* 
wrong way. The art of 
cleaning lies in not 
delaying the hot work, 
when the oil and grease 
can be easily rubbed off, 
to do the cold work. The 
general rule now is 
for passenger engines 
to have their own t^o 
cleaners, while some 
companies go farthtT 
than this and book certain cleaners, sometimes 
one, more often two, to every kind of engine. 
Young cleaners are first put on to tenders, and 
occasionally they are classified .separately as 
tender-lads, from which they are pioniotod tx> 
cleaning shunting, goods, and passenger engines 
rospex^ lively. As a rule, tlie cleaner's job is 
piecework, and he is paid according to the class 
of engine on which he is employed For 
example, a half-crowm is the ordmary scale of 
remuneration for cleaning a goods engims while 
the work on an express engine is rewarded 
generally with 3s. 8d. In order to reduce labour, 
and consequently expenae.s, many companies 
give their shunting and goods engines a more 
sober livery than that of ,the passenger type. 

, Should a cleaner discover any mechanical flaw, 
he must immediately report the same to the 
' for^an cleaner, and some companies stimulate 
yi^phuice on the pari of the ofeaners by' 
offedOg suitable rewards. The satisfactory com- 
pletioa of a cleaner’s job is certified by the fore- 
mun olMlser of a shed. The foreman has a card, 

, ' 


on whkh he ticks off each eui^e that passes his 
scrutiny. A cleaner is not anowed to leave tlu 
shed until the foreman has given him a pas.s 
which testifles that he has cleaned his engine 
properly. 

Promotion from Cleaners. A cleaner'^ 
length of service is entirely a company matter . 
with some companies it is purely a questioti 
of traffic exigencies — that is to say, if business' 
bo slack, a pass-cleaner will have to wan 
until it revives before being promoted to tht‘ 
footplate ; while if business be extraordinaril> 
brisk, a really promising youth may be pro 
moled after cleaning for only twelve montlw 
Tn ordinary circumstances, however, w(' 
should say that the average length of sei 
vitude as ileaner is three or four years, 
that very few cases of promotion occur till 
a lad has served 18 months, and tliat mo>.t 
companies «ire averse to promoting cleaners 
under If) years of age, or until they hav(' 
served two years, by which time they an* 
expected to be jDass-cloaners. 

Then, the rank to 
which a cleaner is 
promoted is not always 
th(‘ same. A few com 
panics advance him to 
fitter’s assistant, mean 
ing appienticcship to a 
skilled mechanic for a 
period, during which he 
is (‘xeenting repairs, and 
obtaining soiAe first 
hand knowledge ot 
locomotive machinery 
But the tendency now 
is to employ none but 
jK'rmanent men in thi‘ 
fitting dispart ment ot .i 
shed. It is argued tli.it 
a cleaner promoted to 
filter’s assistant is apt 
to lose touch with tlu* 
footplate, and that tho 
fitter himself is handicapped by having .a 
constant succession of fresh mates. Theref(»re, 
the usual tiling is for a cleaner to be promoted 
to shunting fireman. Shunting engines are 
employed in marshalling goods waggons and 
the vehicles of passengei trains. On their foot- 
plates the young fireman learns how to handls 
the shovel, injector, and brake, while ho 
liocomes >vell acquainted with the directions 
conveyed by signals. 

The Fireman's Career. After a fire- 
man has served liis apprenticeship on a shunt- 
ing engine, he passes^ through three higher 
grades in the same capacity ; first, on engines 
w orking local or “ box ” go(^s train, or in 
engaged in banking ”*>^that is, assisting all kinKl'' 
of trains up inclines ; secondly, on engined hauling 
main-line goods and mineral trains ; and thirdl\ . 
on engines in charge of slow and express jji^ngt'r 
|rains respectively, according to his a^ty and 
experience. Some companies differentiate the^<' 
thm classes of firemen by name — thii^' 
second, and first-class fireman; others, agaiut 
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classify them by their length of service-— namely, 
first year, se<k>tid year, and third year lireinan ; 
but, whatever the. names or methods of classifi- 
c 4 ition» the throe grades invariably exist in 
actuality. Usually, when a man becomes a first 
class, trained, or pass firemo,n, ho is expected to 
undergo an examinat ion whicli proves him to be 
capab^ of taking (charge of an engine if requited. 
Some companies do not wait for him to attain 
that rank. For example, on the Nort h-Eastern, 
after a man has been firing seven years lie is due 
to pass as driver, and that examination ho must 
then pass, or else leave the company's service. 
Ho is given three chances at intervals of three 
months. 

Promotion for Firemen. Tiio Great 
Northern Company, however, do not ]x>rinit a 
fireman to present liirnself for the driver’s 
examination unless there is actually a vacancy, 
or is soon likely to be one for him. Of course, 
every company is bound to keep a certain number 
of firemen qualified to act as drivers in rest^rv**. 


minute. In addition, the fireman has to attend to 
the water feed and lubrication. Any neglect on 
his part, or an error in judgment in "firing jieavy 
expresses, lands the driver in difficulties for steam 
supply. Tlie idea has Ikh^*!! mooted that engines 
making very long non-step runs should carry 
a relief finmia/i. but the cxix'rienco is that when 
three men are present on the footplate they are 
apt to get in each other’s way, and also indulge 
in conversation. However, it is probable that 
sooner or later the fireman’s duties will bo 
lightened by the adoption of a meehanical stok- 
ing apparatus kucIi as is being exi)crimontcd 
with on the huge American engines. 

Promotion to Driver. In course of time, 
the fully-trained fireman, having passed the 
necessary examination, eommeneos a frc.sh 
career as a driver. His first post will be either 
in charge of a shunting engine, or fulfilling 
that which is variously known by the names 
of engine turner, or stabler, or, again, ho may 
Inicona* a n^liever. The duties of a reliever, or 


Broadly speaking, companies employ their own ahedman, ar(‘ 
discretion as to when they shall 


call upon a fireman, and it goes 
without saying that th<‘y limit 
their choice to men who have had 
considerable experience. With 
some companies, like the Midland, 
seniority counts for little ; tlu‘ir 
aim is to pick out the men with 
a genius for driving. 

Whik; men are firing they have 
the opportunity of attending im- 
provement (^lasses. riies(5 are 
formed and managed by the men 
(hemsc‘lves, but the authorities are 
always re»wly to provide them 
with working models, and also to 
]>laco an engine in steam, to he 
t reated for all manner of imaginary 



mishaps, such as a broken piston, or 1 4. cleaning out tii e smoke- 


lo ]‘(‘]ieve an ordinary driver or 
fireman whoso day’s work is 
finished, perhaps at some distance 
from home, should ho wire to lx? 
ri‘lieved. The duties of stabler, 
on the other hand, are more 
sim]>le — namely, to meet engint'S 
when they n^turn to the sheds 
after a trip. A stabler stables an 
engine— that is to say, he is tJie 
driver wJjo shiiiifs it from off the 
main track, conducts it to the 
coaling stage [llj, turns it on tlu^ 
turntaiile, if required, and se(‘s 
that it is ha\iled off to bed, a, dead 
nuu'hine. 'Plx' duties of both 
drivel’ and tireman e,(*aso after 
they have drop])(‘d the fire and 
a(^(u)mpa!iied it to the coal stage. 
Engines coal for tlieir next trip 


valve, at their dispo.sal. Tt should box as soon as lluy conu> in, and 

be added that some (uunpanies befon* tliey art‘ cleaned, as coal- 

make a man pass an examination in the ing is a dirly operation. Tlie auiount of coal 
mechanical working of the locomotive even which each engine receives is booked to the 
iiefore he can attain the higliest rank of fire- proper drivei*. 


man, when, moreover, he has to prove his Fuel Economy. Soim* eomiianies give a 
ability to carry out slight repairs with the quarleriy coal premium, in awarding whi(!h both 
tools at his disposal. timekeeping and good eoiuluet are taken into 


WorR of Locomotive Firing. There is 
ccmsiderable difference between firing a goods 
•mda passenger engine. On the latter, a fireman 
lias to accelerate the speed of his movements and 
<yon6mise time by thinking beforehand. The 
fireman of a modern express has not much tim<^ 
in which to admire the passing scenery. Tlie 
leviathan engines now built demand to be fed 
with from 35 lb. to 40 lb. of coal per mile. 
Therefore, the fireman’s task with a train which 
i« booked to run for several hours without a 
«top and at a speed of over 50 miles per hour 
is Herculean. It would indeed be interesting 
to OBcertain what he expends in feet-pounds of 
muscular energy by l\andling four or five tons 
of fuel at a stretch on the far from steady plat form 
formed hv the footplate of an engine which, for 
most pf tne mn, is travelling at a speed of a mile a 


consideration. Of course, anybody can save 
coal by losing time. 

The customary pioecdun' is to tot up the 
consumption of coal by each link or batch 
of drivers and divid(^ th<' total by the numher 
of drivers, whieJi yields the average. The dis- 
trict superintendent then awards a premium 
to every driv(T wJiose coal consumption pans 
out less than tlie mileigo" rate. Where coal 
premiums iirci not given, drivers know that if 
they exceed the averages mileage rate they will 
bo rejirimanded ; but most eompames, which do 
not give premiums quarterly, grant an engimv 
man, on retirement, a lump sum corresponding in 
value to the coal he has saved during his total 
service. This makes a nice nest-egg for a man. 

Learning the Road. Pass-firemon and 
shedmcD are encouraged to devote their spr.re 
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time to riding On the enguies of oidiimr^ trains 
for the purpose of learning the road, and they are 
paid for doing so according to their rank. When 
« man claims to be acquainted with any soctioii 
of road, he notifies the circumstance to the shed 
foreman, who examines him in respect of the 
gi;^ents and signals, and, if satisfied, enters his 
nmhe as qualiSnl to drive an engine between 
such and such a 2 )lace in the general route book, 
and on the route card which each engineman 
possesses. 

The Express Train Driver. In 

due course the driver of a shunting engine, 
stabler of all and sundry engines, or shedman, 
is promoted to be driver of local goods, main -line 
goods, and passenger trains (including rail 
motor ^rs I respectivc^ly, and ultimately the 
most experienced and intelligent men are selected 
to drive the express passenger and mail trains. 

Strictly speaking, there 

ia little chtfei'enco of rank 
or pay in the community 
of 'passenger train 
drivers. Neefiosstosay, 
the best men are selected 
Iot the more important 
posts, Ixit it does not 
follow that because a 
man drives the “ crack ” 
express of the day, say, 
from London to (/re we. 
he does the same in t he 
reverse direction. On the 
contrary, he may have to 
work his way to" tow^n on 
a train, or several trains, 

wWoh call at every 15 brbaki 

intermediate station. 
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eng^e thii happens to be readyl la Ajiaerica, 
^ain, engines are kept in stea^ <w‘OQiistaiitly 
at work for months at a time,, and the footplate 
of each is successively occupied by fresh Aifts 
of enginemen. There is no doubt that the 
American system has its advantages ; the 
utmost is got ba(.’k from the money sunk in the 
construction of locomotives when the latter 
arc seldom allowed to lie idle, and although the 
life of an engine in such circumstances is mucli 
shorter, it is argued that it is really cheaper in 
the end to build an engine, 'work it to the scrap- 
heap, and replace it by another and newer 
model in two or three years’ time, than carefully 
to tend engines so that they may last for more 
than a score of years. On the oth^ hand, when 
the driver keeps to the same engine, he gets 
acquainted w4th all its peculiarities, and, there- 
fore, can manage that engine oertainly more 

efficiently, and often 

more economically, than 
another. The London 
and North - Western 
Rail'w^ay has long 
worked many of its 
passenger engines with 
doublq shifts, and one 
or two other companies 
have recently adopted 
the American system 
where mammoth goods 
engines are concerned. 

Ready for the 
Road. The driver and 
fireman come on duty 
together at the running 
‘TWA TV an hour or so 

before train time*. If 


There is a prevalent misconception that the 
drivers of the “ prides and glories ” of the road 
are treated as superior beings ; but. from the 
financial point of view then* is little in it. 
A few companies, like tlic North-Eastern, which 
gives a bonus to the driver of an East Coast 
express, single out the men in charge of the 
fastest passenger trains for extra emolument, 
but the general rule is to pay all passenger- train 
drivers at practically the same rate. There is a 
large proportion of drivers to whom promotion 
to the first-class division has no attraction. 
Such men are quite satisfied when they rule on 
the footplates of main-line goods and mineral 
trains ; they have no ambition to go up another 
step. It is a fact, too, that the men forming 
the pick of the goods drivers earn more tlian 
the drivers of the fast expresses, but then their 
hours are considerably longer, and the w-ork 
^altogether is of a more fatiguing description, 
G(^s drivers cam most in the winter time. 

Enigliieinen and Their Engines. 
It haa ever been the general practice with 
British railways that in wth the passenger and 
maindine goods services the driver and fireman 
Jkebp to the same engine for years. In America, 
h^ver, the practice ia “first in first out.” 
a<re sent out from the sheds in t^ 
in which they come in, and when the 
efifpvmcn ^ oh duty they take the first 
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their hour of duty begins during the night — 
that is, between 10 p.m. and 6 a.m. (although 
“night hours” vary with different companies) 
— they will have been called in good time at 
their homes by tlie “ knockers-up ” attached 
to the shed. The “ bar -nippers ” are usually 
employed as “ knockers-up,” and when bar- 
boys do not exist, members of the clerical 
staff may bo cntrust/cd with the duty, or l)oy» 
who intend entering the railway service as 
cleaners when old enough are engaged for the 
purpose. Both men sign on at the time-office, 
and the driver, cither here or at the stores, 
receives and hands to his fireman the keys 
wliich ojicn the tool- boxes on the tender and 
the padlock round the fireirons. The driver 
then proceeds to the running-shed office, outsidt? 
which is exhibited an array of notices which he 
is expected to read. Every .week what 
termed a “ programme ” is issued to the 
drivers. A programme is a book which tells 
the driver what parts of the line may be under 
repair, where new signals are being omted or 
old ones undergoing alteration, and gives 
full particulars as to any altered train-woridng 
arrangements. Unless he makes hixaaeU well 
acquainted 'with the inhumation, convi^ed by 
the programme a driver may involve himself 
in serioua difficulties— in other wordd» “crimes’ 
and “ oiusuairies “ ; theireio9:e,i he has: always to 
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certify ip, writing that he has read and digested 
the programme. With the exception of those 
contained in the “water case,” which notify 
the names of stations where water can only be 
obtained between certain hours, or, perhaps, is 
cut off altogether, the notices displayed on a 
board at the office are not so important. Tliey 
usually refer to details of conduct. Drivers are 
warned that complaints have been made of 
unnecessary whistling at certain phices, that 
ashes have been found thrown on to the 
point rods and signal wires, etc. Some com- 
panies make their drivers sign to having read 
these notices as well ; but in any case failure to 
carry out their instructions is considered a 
“crime.” An engine-driver makes a point of 
studying the contents of the “ water ctise “ first. 

Stores Needed for a Trip, The 
driver then either goes himself, or sends 
his fireman to the stores, to draw oil, waste or 
sponge cloths, packing for glands, and the 
Hags, fog-signals, ete., as scheduled in the rule 
book. Cotton-waste, for wiping down machin- 
ery, cleaning the hands, etc., has been almost 
entirely superseded by the use of sponge cloths, 
w'hich, when dirty, are sent back to the stores 
to he cleaned, and can be used ovcu* and over 
again. Companies which still issue waste 
generally allow an engineman I lb. a week 
merely for elcaning the hands. The amount of 
oil which the driver or fireman draws is booked 
to him. Several dillerent kinds of oil an? 
given out. — namely, blended rajie-oil for bearings 
and motion, mixed oil for axle-boxes, cylinder 
oil for sight feed lubricators, paraffin or colza 
oil for gauge and head lamps, and when a 
cornjjany employs the Wcstingliouse air brake, 
half a pint of special oil for the pump. As a 
I’ulc, tile fireman trims his own lamps, but in 
some large sheds this is done for him liy a lanij)- 
naim staff. Not a few' companies furnish their 
engines w'iih destination discs, and the latter 
arc issued from the :.hed stores. 

Another part of the shed has now to be 
visited by the fii'crnan for obtaining a supjily 
of sand [12], which has been heated in fuinaces 
and otherwise prepared for the road by the 
sand-driers. Some companies, however, niak(* 
the stablers fill the engine sand-boxes. 

Getting Up Steam. Driver and fireman 
repair to their engine, which they find awaiting 
them in a specified ’place. The engine is in 
thorough repair, coaled, cleaned, watered, and 
making steam. Some three or four houi's before 
the enginemen are due to appear, the firebox has 
i)ot n cleaned and arranged by tlie bar- lioys or 
other members of the shed staff to w'hom that 
job is assigned, as already descrilwd. The fire- 
lighters [13J follow the bar-boys, carrying fire in 
long shovels on their sb^^riders to the engine, 
which they in^rt into the firebox, and sub- 
sequently add to it about 1 J cwt. of fresh coal. 
One of the lighters-up takes charge of the engine 
nntU the driver arrives. He looks at it periodi- 
cally oa his rounds, and takes *»tock of what 
steam it is, making. The time required to raise 
steam,. say, of 160 lb. pressure from cold water 
‘will sfightly, but about three hours is a fair 


average. This can easily be reduced, but it is 
not advisable to force the fire, as it tends 
iow^ards straining plates and causing tubes and 
stays to leak. On the other hand, if an engine 
be found to bo making steam too rapidly, the 
lighter-up lowers the damper. 

The “ Pit •* Examination. The first 
act of the driver is to a.sccrtain w'hether the 
engine is in complete repair, which is done by 
€?xamining it over a pit, where it is placea 
in such a position tJiat every part may be 
scrutinised witliouf. moving the machinc^ry. The 
driver descends into the pit, and proceeds to oil 
all bearings, slide bars, and eccentrics, to wipe 
or renew trimmings if necessary, and to inspect 
the motion tvs closely as i>ossible to discover afty 
defects, doubtful parts being struck with a 
hamiqer, when any oil that may have lodged in a 
crack will ooze out and reveal the mischief. 
Special attention is paid to iJie crank axle, or 
“ big <*nd,“ as this cjinnot be got at while 
running. Sensational pictures are often pub- 
lished which depicit drivers performing hair- 
breadth f(;ats in oiling their engines when 
running at high s|)eed. Some companies set 
their faces sternly against the practice. They 
wish it to bo understood that sufficient time is 
always allowed a driv(?r to oil his engine while 
at rest ; and if lu? has to go “ forward ” on the 
road, it implies negligence on his part while in 
the shed. 

Meantime, the fireman is cleaning the firebox, 
front and interior of . the “ cab,” making up his 
fire to ensure a good head of steam, testing the 
feed injoidors, looking to tlu? tubes, and freeing 
that the as])])an and smoke-box [14J arc clear of 
a.sJies. 

Finishing Touches. On fhe driver 
returning to the footplate, the fireman and lu? 
tost tlu* gauge cot*’ \ to set? if the water level is 
accurately shown in the glass. Afterwards the 
fireman prepares the coal by breaking it up 
to a eouvenieiit size for tiring, and sprinkles 
it with the hose to lay the dust. Tlu? driver sees 
that tlie coal is not stacked too high, and that 
then? is no da,ngt?r of tlu? coal, finurons, tool- 
boxes, etc., falling olf while running. With the 
huge engines and tenders now in vogqe, it is no 
longer ])ossil)l(? for the fireman to clamber about 
the lender without running the risk of being 
struck down when ])assing under a bridge or enter- 
ing a tunnel. (Consequently, the new pattern 
tenders are equi])ped with tool-boxes inside the 
tanks, and tin? inside of the latter an? arranged so 
that th(' fuel is constantly slipping down where 
it. is within r(?aeh of the fireman plying the shovel 
on the footplate. 

Befori? k*aving the shed the lubricator is 
filled with oil and the steam applied, so that all 
the water chambers may be filled up gradually 
without disturbing the oil ; the tanks are 
replenished at the water crane, and as the engine 
steams gently out, the vacuum, compressed air, 
or steam brake, is practically tested. 

Drivers are usually allowed from forty iriiuutcs 
to one hour between booking on and whistling out 
of the shed, and an.eagipe generally leaves the 
shed for the train about half an hour before the 
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booked time ol d^riure. When an engine 
leaves the shed punctually , the tralOSc department 
is held to blame if there bo any delay in reaching 
the train. On coupling on to the train, the 
driver ascertains from the guard what number 
of veliicles and wheels ho has behind the tender, 
so that he may ho guided how to work his engine 
with due care and economy. 

Express versus Goods Train Driving. 
The art of driving an engine is such a vast 
subject that it would be futile to attempt to 
convey any clirec;tions in a short article of this 
kind. We may say, however, that it is incorrect 
to suppose that a higher degree of skill is required 
to drive an express train. Every vehicle com- 
posing an express train is furnished with an 
automatic continuous brake, the weight behind 
tender is limited, the fuel is of the Ix'st, and the 
road is specially cleared for the express. Of 
course, there is an enormous sense of responsi- 
bility about the charge of an express, or, for the 
matter of that, every passenger train. Never- 
theless, all practical enginemen will concur in 
the truth of the statement that goods and 
mineral trains which, with the increase of engine 
power have grown to loads of r>0, 70, and some- 
times 100 waggons, require more careful handling. 
With them the enginemen are handicapped by 
slack couplings and strictly limited brakes power, 
which necessitates great finesse in negotiating 
the ever-varying gradients of the road, if 
couplings and drawbars are to be kept intact, 
and the train is always to ho under jxjrfect 
control, to pull up not only at appointed places, 
but also for signal chocks. And the latter 
are of frequent occurrence in the working of 
goods trains. 

The Driver on the Footplate. The 

driver’s place -on the footplate is in a corner, 
wheie he has the regulator, reversing gear, 
brake lev'cr, and whistle under his hands, and 
commands as good a view as is possible through 
the window of the cab of t he track and signals. 
The rule of the road prevails on British railways 
— trains run on the left ; hut it is a topsy-turvy 
arrangement that makes the driver occupy the 
coachman's place on the “ olf ” or right-hand 
side. The pionecis of railways were responsible 
for this relic of the turnpike. Platforms and 
signals are on the left-hand side ; the engine - 
dnver has not to use a whip, and the guidance 
of his steed over the point-s is in other hands. 
Manifestly, the sensible arrangement therefore 
would be to place the driver on the left. One 
or two companies have effected this transposi- 
tion. The London and North-Western long ago 
rearranged the engine gear for driving on the 
left* ftnd the London and South-Western is 
following suit. 

\ The ^iver is responsible for obeying the 
mstractions of signals ; his vigilance in this 
; r^peot must never be relaxed, and overshooting 
; dr miat^ng signals is considered about as 
^sdriQU8 an ofkmo as a man can commit. 

also to assist in keeping a look-out 
for signals when not otherwise engaged. Some 
eqmp^fos it a rule that the firoman is to 
wh^ approaching an important 


junction or station in ^cxder to do tids. Kpwever, 
looking into a blaring' fire cams teittporaiy 
blindness or colour bmidness, hence there is a 
danger of firemen being unable to distinguiBh 
colours when necessary. On the Londen and 
South-Western Railway an important part of 
the footplate equipment consists of a small 
circular disc of purple glass, set in a metal 
frame. The fireman. makes use of this appliance 
when looking into the firebox to ascertain the 
condition of the fire, the purple glass having 
the effect of neutralising the glare. 

Enginemen’s LinKa and B'arracKs. 
Drivers and firemen are arranged in what arc 
termed links, meaning that certain men are kept 
to certain sections of the road. It is, of course, 
absolutely necessary that enginemen should l>c 
thoroughly familiar with the road on which they 
travel — the gi*adients, signals, sidings, stations, 
etc. — and this can be ensured only by restricting 
their field of work. The ideal, or, at any rate! 
simpler arrangement would be that enginemen 
should be able to return to their homes at the 
end of each tiip. But this is far from being 
generally possible. There aro what are termed 

double home trips,” “ lodging turns,” or 
” lodging-house jobs,” which are specially 
favoured by certain companies, as tlicy ar<i 
supposed to yield more mileage in a given number 
of hours. Originally, “ double home trip,s ” were 
practically confined to the men working goods 
and mineral trains, but now the tendency un- 
doubkdly is to extend the practice to passenger 
enginemen. Many companies provide splendidly 
equippi^d model lodging-houses or “ barracks ” 
at strategic points on their system for the accom- 
modation of men who are unable to get back to 
their homes without working unduly long hours. 
I’he (treat Eastern Company’s barracks at 
Stratford, and those of the Midland at Kentish 
Town, are spiH'ially famous, and for some years 
])ast it has boon the eustom of the former company 
to supply all men who are detained therein over 
Christmas Day with a good dinner of oldEngbsh 
fare. A man is paid for being in barracks 
Is. 6d. in London and Is. in the country per 
night. When there are no barracks each man 
is given a lodging allowance of 2 b. 6d., and if 
lodged 18 hours or over 58. is usually paid, 
although some companies do not allow the double 
rate for less than 24 hours. Some companies, 
however, have a list of approved lodging-houses 
as well, the landlords of which take in railway- 
men for Is. fid. a night. 

On “ short trips,” when an engine is not 
stabled, but waits in the yard for a few horn's 
till the time arrives for starting on the retiun 
journey, the men may not leave the company’s 
premises, and sometimes they may not even 
quit their engine witbqpt the auth^ty of the 
district locomotive superintmdent. stren- 
uous nature of modem railway business is evi- 
denced by tbefact that some compiimes “liustle " 
to the extent of employing suon writing train 
engines on 8h|iiting. 

The End of a Trip. On returning 
his own shed a driver hands oyer Ihe mguv 
to a stabler, and at to . the 
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office^'where^iie makes out his returns for the 
completed tnp. In these ‘returns he specifies 
any uregularities, such as time lost, untoward 
occurrenoes, etc., and enters in a special book the 
character of any repairs he may consider noceS' 
sary for the information of the foreman fitter. 
In any case, before an engine resumes work an 
examining fitter makes an independent investiga 
tion. The driver files the counterfoils of any 
water and coal tickets which ho may have given to^ 
a foreign company, in the event of his having had* 
to repfenish those commodities when travelling 
off his own territory. At the stores his fireman 
hands back the sponge cloths, lamps, discs, 
flags, fog-signals, etc. Lastly, the two men repair 
to the time-office, where they hand in their keys 
and sign off. At the time-office they learn at 
what hour they are due to retuni to duty. Engine- 
men have different hours of duty nearly every 
day, in order to equalise the roster of turns and 
ensure them plenty of rest in between. The 
period for rest allowed between each trip is never 
less than nine hours. 

Englnemen's Spells of Duty. Engine- 
men work either by the day or by mileage. 
Ton hours usually constitute a day's work, 
but with some companies it is eight hours, 
and with others, again, as many as eleven. Over- 
time is paid for, as a rule, at the rate of eight 
hours per day, and Sunday woik reckoned at 
time and a half. When men work by mileage, 
150 miles is almo.st eveiy whence conc^od to be 
equivalent to a day’s work on xjaHsenger trains, 
and 120 miles with goods, but mileage working 
is not often applied to tln^ goods traffic. Thus, a 
Midland driver taking a passenger engine, say, 
from London to Nottingham and back (248 
miles) receives pay for one day and six hours 
on the ten, but his number of trips per we(*k are 
limited to four. Passenger train chivers seldom 
work more than four days, in the ordinary 
sense, per week. 

Remuneration of Enginemen. The 

maximum pay of a passenger train diiver — 
apart from bonuses and coal or oil premiums —is 
at the rate of from 7s. fid. to 8s. per w orking day, 
while a first-class passenger fireman is remuner- 
ated with from 4s. fid. to 5s. per working day. 
Enginemen are given a small aiuiual clothing 
allowance, and leave with full pay for a certain 
number of days in each year, according to their 
length of service. Some companies do not pay 
tbeir. men while on leave. Owing to the high 
rents in London, enginemen residing in the 
metropolis are allowed a few shillings a week 
extra as rent money. Further, all enginemen arc 
'annually allowed one or two free passes on the 
railway, not only for themselves but for their 
wives and children as well. 

Promotion from the footplate is of rather rare 
ocoorrenoe, but a really smart, well-educated, and 
trustworthy engineman may at least contemplate 
A field of i^vancement of fairly wide scope. Ho 
uan tisa tp i^ed foreman or locomotive inspector, 
posts carries with it a salary of 


£160 to £260 j)er year. The duties of an inspector 
arc to investigate the running of engines, ride on 
the footplate with pass-firemen who are acting as 
drivers under examination, aocomimny royal and 
other high-class special trains, and report upon 
the trial trips of new locomotives. 

Colour Blindness a Fatal Defect. In 
explaining the various grades of a footplate 
career we have not, perhaps, sufficiently em- 
phasised the frequency and severity of the 
examinations for sight, both colour and dis- 
tance. At (^very step of the ladder this ipst is 
imposed, and when a man becomes a fully-fledged 
driver it lakes ])lace periodically — namely, every 
two or three years. Few companies employ 
drivers over fiO years of age, and those that do 
so examine them annually. In any case, men 
over fiO are hardly ever allowed to continue *in 
charge of express trains. 

Washing Out Engine Boilers. One 
of the most important operations that takes 
place in cngim^ sliods is “ washing out ” engine 
boiltTS. Every engine has its boiler washed 
out at least once, and more often twice, a week, 
when untreated water is used. The chief 
ingredients in boiler scale are sulphate of lime 
and carbonates of lime and magnesia, and a 
deposit of i^j^thof an inch w'ill cause an increased 
consumption of fuel of some 20 per cent., owing 
to the non-(*onducting cbaraoitT of the deposit. 

The treatment is as follows : First, the smoke- 
box [14] is cleaned of asljes, so that the plugs can 
be easily taken out, and no ashes find their way 
into the tubes. Tht^ engine is then placed over a 
pit, and the leaden wash-out |)luga removt*d. 
When* hoi water is used for cl(*aning, a steam 
pipe rims along the shed, conveying st(*am from 
a boiler to a high-pressui'o injector, w4iich is 
eipiijiptxl with flexible delivery connections of 
metallic hose pie-ng and suitable nozzles for 
directing jets of hot/ water at high pressure 
through the different ])lug-holes of the boiler. 
Whether hot or cold, the higher the pressui-e 
of the water the better the result. Then the- 
tubes have to hv cleaned by i nking them through 
with long, stiff wire rods, and streams of water 
must bi* directed among the tubes, stays, etc., 
to ensure tlie dislodginenl of all loose pieces of 
scale. Finally, the glands are repacked, and the 
ashpan and thimper put right. 

The BreaKdown Train. A breakdown 
train [15] is stabled at every running shed. It 
comprises Uk>1 vans, containing an assortment 
of jacks for lifting weights up to 40 tons, 
and all manner of instrurmmts for clearing away 
debris and converting chaos into order. One 
of the vans, also, is eijuipped with ambulances 
and first-aid paraphernalia. In the centre of the 
train is a long eight or six wheeled truck, 
on which is mounted a powerful steam crane, 
whose boiler is always kept warm. The break- 
down gang is furnished from the running-shed 
staff. It is divided into a regular and reserve 
g^g. For ordinary jobs the services of the 
regular gang alone arc requisitioned. 


Continued 
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al taodier hM haptmAt exeelieiit retams. 
Oa aotB^ estates in Oreat Britain the returns for 
a numlxir of acres over a long series of years have 
averaged teom 2()s. to SOs. per annum, but the 
income is usually very much less, and, regular 
forest bookkeeping not being general, numerous 
statisticB of cuttings are not available, while 
the production has not been so good as it would 
have been under proper management. 

Examples from Other Countries. To 
take a German example (see Departiiiontal (com- 
mittee Report on Forestry, 1903), the average 
growing stock of 4,072 acres, in fhc Erzgebirge 
(Saxony), of which 93 per e^nt. was spruce, 
amounted to 2,128 cubic feet |)er acre in 1839, 
and to 3,276 cubic feet in 1893. The receipts 
were 488. 4d. per acre, and the expenses lOs. 4d., 
the net rooeipts being no less than 38s. pt*r acre 
per annum. Yet this very land was worth no 
more than 4s. per acre for agricultural or pas-’ 
toral purposes. 

It is maintained by Sir Herbert Maxwell that 
Scotch hill sheep pasture, which, as sheep ptis- 
ture, yields only two or three shillings per acre, 
would, under correct management, yield a re- 
venue of 378. 6d. per acre. The same authority 
says (Journal of the Society of Arte, Mari'h, 
1905) : “ It is estimated that there are 3,(KX),000 

acres of woodlands of sorts in Great Britain 
and Ireland. In Belgium there are only 
1,750,000 acres, yielding a return of £4,000,000 
a year. At that rate British woodlands ought 
tojield £7,000,000 a year.” 

In Switzerland the Sihlwald, a forest owned 
by the city of Zurich, yields an annual return 
of about 328. per acre. Tliis area lias been 
managed by the city for somt^ hundreds of years. 

In France the net annual yield from the 
forest area is approximately 10s. per acre. 

In Great Britain the State, woodlands amount 
to over 66,700 acres, or 2*2 per cent, of the whole 
area. In Germany, on the other hand, where 
examples of forest management form a feature 
of Government forests, there are some 35,000,000 
acres, of which 33 per cent, belongs U> tht^ 
State, the whole being managed on a definite 
find scientific business basis for profit and in- 
struction, In a similar way, but to a less 
pronounced degree, almost, all civilised States 
e«vn forests managed on modern lines, and, 

weidiallaee later, many have forest schools. 

An Idea for Municipalities. The plant- 
ing of catchment areas by various local hodie.s 
having control over lands for water supply pur- 
po^ help considerably in the direction 

of afforatation. The Departmental ("ommittee 
appomted by the Board of Agriculture in 1902 
to mi|tiire into and report upon British Forestiy 
rcoomxhended that the attention of corporations 
and municipalities should be drawn to the 
^vantages and profits to be derived from plant- 
ing catchment areas. It was pointed out 
that juoh planting would ultimately aid in the 
reitieDilMc!^ Of water ^ich fell as rain, and thus 
^ffit.ih ragUlatmg the water supply and in pre- 
fiiJods, wMe. at the same time forests 
of the domestic 
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water supply. The afforestation would naturally 
lead to monetary returns. The reoommendations 
of the (bmmitt^ have, with the assistance of the 
English and Scotch Local Government Boards, 
been brought to the notice of all the local 
authorities of England, Scotland, and Wales. 
The Coiporation of Birmingham have allocated 
about 1,1 KM) acres for plantations, to be planted 
principally with larch, Scots pine, and spruce. 
The Liverpool Corporation waterworl« have 
about 600 acres of woodlands on a catchment, 
area of ovTr 20,000 acres and are still planting, 
having established their own niu’scvies m which 
to raise the young plants. Other local authori- 
ties are planting on a small scale or are con- 
sidering the question. The water supply finm 
wooded catchment areas is in general purer 
and clearer than it would otherwise be, reduc- 
ing the expense of filtration, while it is not 
likely to silt up re.servoir8. 

This part of our subject would not be complete 
w^ithout some refert'iice to the rating of wood- 
lands and planiat ion.s, for the rates may bear an 
important relation to the afforestation of lands. 
Indeed, it is almost certain that some land- 
owners have been dissuaded from establishing 
plantations on account of a misunderstanding of 
the rating. 

Rates on Woodlands. The following 
extracts from a l(‘afiet issued by the Board of 
Agriculture ami Fisheries (Leaflet No. 8, 
merUs to Local Rates) put the matter very clearly. 
In nfferring to the Rating Act, 1874, it is stated 
that : 

“ Under this enact iiient it is the land, and not 
tlie timber, undervood, or otlu^r produce of 
the land, wliich is made the subject of assess- 
nu'iit. It would seem that if land us(^d as a 
plantation or a wo(>d, or for the growth of 
saU*ablc umh^rwood, is subject to commem 
rights, it is exem]>i from Uu^ poor rate and 
oth<*r local rales. The* method of estimating 
the gross estimated rental and rateable value 
of such woodlands is prescribed by Section 4 of 
the Act, and is as follows : 

“(f7) If the land is used only for a plantation 
or a wood, the value shall be estimated as if tlie 
land, instead of being a plantation or a wood, 
were let and ociuipicd in its natural and un- 
improved Htat(\ 

“ (6) If the land is used for the growth of sale- 
able underwood, tlie value shall be estimated as 
if the land were let for that jiurposc. 

“ (r) If tlie land is used both for a plantation 
or a wood and for the growth of saleable under- 
wood, the value .shall be estimated either as. 
if the land were used only for a plantation or 
a wood, or as if the land w'crc used only for the 
growth of the saleable underwood growing there- 
on, as the assfissment committ ee may determine. 

“ I..and of the kind described in paragraph 
(a) should be assessed as if it were divested of 
timber or wood of any description, and its value 
determined without taking into account any 
improvement which has been made, or of which 
the land might be capable. In other words, the 
land should be rated as if it were waste land.” 
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APPLIED BOTANY 

The Influence of Forestry, A beneficial 
influence is also exercised in connection with 
the soil, climate, the erosion of hillsides, and 
protection from the force of the wind ; in all 
these directions there can be no doubt that 
immense service is rendered by wooded areas. 
In the United States of America the necessity 
of forest preservation for the continued pro- 
sperity of the nation was keenly discussed and 
insisted upon by many authorities at the 
Forest Congress held at Washington in the 
first week of January, 1906. 

Forest trees remove leas food material from 
, the soil than do agricultural crops, the major 
portion of the food supply being taken from 
the carbonic acid gas of the atmosphere [see 
Chemistry], For this reason, among others, 
forest crops may be grown continuously on the 
, same soil over long periods of time. The system 
^ of coppice woods is, perhaps, the most exacting. 
Soils under forest management are also rendered 
more retentive of moisture, which can percolate 
more freely than on ordinary soils, while it is 
not so readily evaporated. Binding of light soils 
takes place under forest cover, while heavy soils 
are ameliorated and opened. The erosive effects 
of heavy rains are to a large extent obviated 
where there is a close canopy of trees, rain being 
successively retarded by crowns, stems, root-s, 
and the covering of humus. The uses of affores- 
tation in this connection arc well seem on tJie 
mountain sides of Switzerland, France, etc., 
where the services rendcrc^d by woods in such 
positions in giving protection against avalanches 
and floods are invaluable. Under close canopy 
the soil is kept priw'tically free from weeds. 

The Climate and Forest Areas. The 
influence of forest areas relative to climate is 
often, perhaps, liable to oxaggerat ion, the actual 
differences in t-emperature between cleared and 
afforested areas being in general but slight. But 
extensive forests undoubtedly tend to render the 
climate of a country more equable, the tempera- 
ture of the air and soil being slightly lowered in 
summer and raised in winter. It has been stated 
♦that on the average of eleven German stations 
the July temperature of the surfaces soil in the 
forest was found to be 7° F. lower than that 
in the open field, whereas in December the 
forest soil was rather warmer than that in the 
open field. Forests also tend to in(;rease pre- 
cipitation of moisture. 

Narrow strips of woodlands are frequently 
planted to afford protection not only to fields 
and orchards against cold and dry winds, but 
to exposed villages and towns. These “ shelter 
belts,” as they are termed, also serve as shelter 
for livestock, game, and wild bird.s. Such belts of 
trees are also iitilised to lireak the force of high 
winds, and so protect the woodlands proper. 
Especially is this to be seen on certain open 
coast lines, where the wind-swept appi^arance 
of the marginal trees on the windward side of 
woods and forests is often well marked. 


Labour aiid Foreatry* In Great Britain 
the influence of forestry on labour is very 
small, but in some countries it is of vast 
importance. In the United States and Canada 
the lumber trade and allied industries give 
employment to a great number of workers. In 
Germany many industries depend entirely on 
the forests for their existence. The wages earned 
under forest work proper, and the industries 
dependent thereon, in Germany, run into many 
millions of pounds sterling per annum, while 
some 10 per cent, to 15 per cent, of the population 
are engaged in work connected with forestry. 
Among the numerous allied industries may be 
mentioned turning, matchmaking, wood-pulp 
maniihuiturc, drum and cask hoopmaking, and 
the manufacture of shovels, shoes, barrows, etc. 
Compared with agriculture generally, forestry 
gives miKjh less employment per acre, Schwap- 
pach stating (“ Forestry,” translation by Story and 
Nobbs) that in Germany arable farming employs 
one man for 10 J acres, while forestry requires 
only one man permanently employed for 308 
acres. Yet more persons would be required per 
1,000 acres of woodland than per 1,000 acres 
of hill sheep pasture, it being stated by the 
Dei>artmental Committee [see Section 1] that 
whereas Scotch hill pasturtis quite capable of 
producing high-class timber appear to employ 
but on<^ man to 1,000 acres, the same land 
if planl(‘d would require the services of one 
forost<*r per 100 acres, quite apart from the men 
necessary to cut and remove ripe timber and 
those employed in the various trades arising 
from the proximity of forest lands. 

Effects of Natural Agencies on 
Forests. Tn its turn, forestry is largely 
affected in any district by certain natural 
agencies which determine the character of 
tile trees which may be planted with most 
advantage. It may briefly be stated here 
that the charactcT of a forest area depends 
to a great extent on the soil and subsoil, 
and on aspect, elevation, and eliinaU^. Th(‘ 
species of trees wliicli will grow best unde)' 
the same general management (after being 
established) will depend very much on sucJi 
factors as those mentioned; the species, in fact, 
will differ accoi dingly as the land lies high or low, 
isop<ni and bleak, or sheltered and mild, is porous 
or retentive of moisture, or is gravelly, chalky, 
clayey, or loamy. For example, the oak requires 
a fairly deep soil, while the spruce will do well 
on a shallow soil ; the alder is suitable for very 
wet situations, while Scots pine occurs and 
flourishes on very dry soils ; spruce grows at 
a greater elevation than almost any other of 
our forest trees, and poplar is founds only 
at comparatively low altitudes. In other 
words, “ locality ” — meaning soil or climate in 
relation to tree growth —governs the species, 
and species largely determines the character of 
the wood or forest. 

CoiUinvtd 
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* Traffic Routes. Before dealing further U‘legraphist working on a circuit marked “ Aber- 

with the. instrument-room, it w'ill he well to ex- dei‘n/’ Here is a long wire, and he watches to 

plain that tlie general system of dealing w'itli note the intt^rval h4‘tw(‘eu the Englishman’s last 

telegraph traffic is closely analogous to tliat for signal and the liisl of the Scotchman’s response, 

railway passenger traffic. Small towns have The sound of the key is still in his ears when 

lines to la^e towns, large towns have direct lines the sounder is rattling out the reply. The learner 

to all other large towns within a reasonable mentally collafises. How long docs it take to 

distance. Here it has to be remembered that lis send a message some hundreds of miles ? Merely 

the distance increases the cost of providing and the time necessaiy to signal it. He is quite 

maintaining the line increases, but the sixi^mny stunned, and after slowly adjusting his mental 

telegi'am is still the sixpenny telegram. Ev(‘ry conceptions he realises that telegraphy is practi- 

largo telegraph station is therefore a junction eally instantaneous, and that the time consumed 
where messages change lines. in the transmission of a message is all taken up 

The route of a message is called its rirrnia- in the handling and tlu' fonnatioii of the signals. 

tion and a good knowledge of circulation, and Ho is now jmt in charge of a sounder circuit, 

therefore, to some extent, of geogiaphy, is a working to a suburban office, and he has time to 

desideratum for every telegraphist. It is, notice thf* meihcHis aclopt(*d for handling the 

moreover, the special stock-in-trade of the traffic so os to reduce dt^lay to a minimum, 

youthful coIlcotei*s. Messages. The messages handed in by the 

Circuits. Now let us examine the arrange- public are wTitten on w'hite forms w ith a big ‘‘ A ” 

luents of the circuits in the instrument-room. in the left-hand corner. They are not alw^iys 

Circuit is the generic title given to any set legihhs and tlu* counter clerk has to make 

of apparatus when in use for communication. them so. Messages received from one station 

In the centre, obviously for maximum aecessi- to be forw'ardcd to another are written on “B” 

hility, arc the numerous London wires. There are forms — thin, yellow forms never seen by the 

eight or ten for commercial work, and three or juiblie. Messages received at a station for 

tour for receiving “News.” Wires used px<’lii- deliveiy are wTitten on “(1” forms. These 

.sivelyfor receiving Press messages from London are in duplicate, and the under, or carbon, 

are always called ntm wires. copies, go to the public. 

One end of the room, let us say west of the All the writing 's done with pencil, and both 

Tjondon wires, is quite taken up wnth short the “ B ” and the upper “ ” foi ins are divkled 

distance local wires, while the east end is fitteil into tive s])aces pei line, and one word must 

U|) with wires to other large centres. We may he written in oiu* s()ati‘, and no more. This 

4 all them main cross-country lines. facilitates count mg, and ]>rcvents the dropping 

Just behind every receiving instrument there ot a word. 

IS a wire basket mounted on a pedestal lod, Wlicn the t('h*grani is liand('d in, the (‘ouiiter 
on which Hie telegraphists place the messages they cleik inserts the ‘‘(bd«* time,” the ’’ Office of 

receive; and again at the sending position for tlrigiii,” and the number of words, it is im- 

c very town we see a narrow , deep little box, open mediately despaUhed to the instrument-room, 

at the top and at one end, into which the ])robahly by a pneumatic tube. In the instru- 

messages to bo sent an* frequently lu'ing placed luent-room it is taken up by a colleebir and 
After this glailce around, b-t us return to our (’arried to the proper circuit. If other messages 

learner. What are his semsations on coming into are not wailing, or in coursi* of transmission, the 

ch)»er touch with the mystery of the electric tek*gra})hist takes it up at once. Ht*, must fH*st 

telegraph? kmk at the address, and diside what the prefix 

of the Telegraph. Om- novel w*>! ,V **■ V' 
wid thrOling experience conics to every young working to, will be pn*hxed S. if it is 

It is the moment when he realises to In* s(3nt on, it will he “A. 

how complete is the annihilation of time by Sending a Message, When liis first “ A ” 
electricity. Even in the school he has specu- form arrives, our n(*w hand calls up the 

Isted and experimented as to what was the actual suburban office by signalling the prefix. In this 

intetvai between putting down the key and the case it will be “ S,” as suburban stations ore 

leejpOnse of sounder ; and if he did admit that never transmitting stations. 

it wes too short for his powers of observation On omnibuis circuits the station must be called 

he i;aentft]|y added that Hie distance was very by repeating the code of the station roquin^d 
fkcvb he. resolv^ to repeat the experiment three times, and then the code of the calling 
'ihwr conditions whmi Hie opportunity office. A caUed station replies by signalling 

arkio. Now it has comO. ffo sees a its code, followed by the sign ^ . 
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The Bub-office Bignals •«. The mcBBage 
is then signalled in this order : Prefix, Co^, 
Office of Origin, Number of Words, Address, 
Text of Message, Name from (if any), con- 
cluding with the understand signal . . . ^ • 

The receiving telegraphist counts the words 
as he writes them, and immediately on the com- 
pletion of the message replies by the acknow- 
ledgment signal . ^ . • The '' time sent is 
then inserted on the “A” form, together with the 
code of the distant station, and the initials of the 
sending clerk. The sent messages are placjt-d 
on a hook under the wire basket, whence they 
are collected at intervals. 

The School Sounder Circuit station had only 
two pieces of apparatus, but in actual practice 
a third is always present, namely a galvanometer 
[ 12 ]. A galvanometer is not absolutely necessary, 
but it is a very useful adjunct. Normally the 
needle remains vertical. When the k(‘y is depressed 
the needle should detleet to the right ^ and when 
signals are being sent it continues to oscillate 
backwards and forwards. Should it suddenly 
cease to do so, the 
inference is that 
the wire has 
become diseon- 
neeted at some 
)x>int. At other 
times, when (bill- 
ing' fails to obtain 
a rc^sponse from 
the distant oftici^ 
it may bo noted 
that the osc; illation 
of the galvano- 
meter needhi is 
much more vigor- 
ous than usual. 

This is probably 
due to tlu^ fact 
that thev insulation 
of the circuit h.as 
broken down at 
8oin<5 point. In 
cither case tlu^ tclcgra])hist reports tne fact to 
his superior, who will invoke the assistance of 
the test clerk. I’lie complete designation of the 
circuit we liave b(*eii d( waling with is “ Direct 
Sounder, Single (^l^•ent,” 

The Relay. Direct sounder working is 
possible only on the very shortest linos. For all 
others it is necessary to employ relays. Relays [ll j 
are electromagnets of special construction, sen- 
sitive to very small (uirrents. The currents 
rcceivt^d from the distant office actuate the 
relay, w’hi(;h in turn controls the sounder. The 
working adjustment of the relay is made by 
means of the milled screw seem on the right side. 

On single-current circuits the relay should 
bo adjusted as follows. Turn the adjusting screw 
to tl^o right (marking) until the sounder armature 
;oos ilown, then turn back to spacing until the 
irrtiatbre of the sounder rises. The relay is now 
in its most sensitive position for single-current 
working. 

The D^plex. Next to the direct sounder, 
ive find a circuit w^orking to a much 


suburban office. It is of the same type, except 
for the fact that it has been modified to work 
‘‘ duplex.’* 

In addition to the key, sounder, and galvano- 
meter, there is a relay and a rheostat which has 
a movable top ; also a switch for altering the 
arrangement from simplex to duplex, or vice 
versa, as required. 

The theory of the duplex system is dealt with 
in the electrical engineering section, but simple 
directions for adjusting a circuit to work duplex 
can be given. 

Balancing a Single-current Duplex. 

The controlling office decides when duplex work- 
ing is necessaiy, and instructs the other station 
by a service message. Both stations turn their 
switches from “ simplex ” to “ duplex.” The 
.controlling office operator proceeds to “ balance.” 

Tlip. rheostat is of the metropolitan pattern. 
Tlie top, which is graduated 0, 25, 50, and so 
on, can he iiirned round so as to bring any 
d(^sircd figure o opo.sito a pointer which is fixed 
on the side of the bra.ss frame. Normally, the 
z<‘ro is at the pointer. After turning 
his switch to duplex, the telegraphist 
slumhl doj>rcs.s the key, and observe 
th(‘ clTcct on the galvanometer needle. 
It will dellect wiilely to the loft. 

1’hc rheostat sliould now be turned, 
pressed at intervals. 
As the figures in- 
(Tcjus(? it Avill be 
found that the 
dcflool.ion to the 
left gradually de- 
creases, and, 
finally, when the 
right point is 
reached, the de- 
pression of the key 
has no effect on 
the needle at all. 
If thi5 rheostat bo 
turned beyond 
this point the 
galvanometer needle will dellect to the. right, the 
deflection steadilj^ increasing as the figures on 
file rheostat increase. ’Die highest figure on tin* 
rotating top is 225, hut this can be supple- 
nu^nted by ;100 and by fiOO, which aro added 
by tvithdrawim/ plugs from their normal position 
hetween the brass blocks on the front of the 
wooden case. 

’Pile name of the unit of resistance to which 
these figures refer is the ohm. A useful mnem- 
onic connecting the defieotion of the galvano- 
meter and the adjustment of the rheostat is given 
by the tw o words “ Right, Reduce.” When the 
controlling office lia.s balanced, the same operation 
is performed at tlio “ down ” office, and working 
can then be commenced. 

Duplex Working. Of course, two opera- 
tors at ea?h end are now necessary, and they 
must be fairly expert if the work is to proceed 
smoothly. Let us call the head office men A and 
Y,. and the o\it-8tation men B and Z. A and B 
under, - are at the keys while Y and Z are receiving, 
busier The latter are provided wdth long, narrow RI> 



dovule-ouurent duplex riRcuTr 


slip# on which they must write the “ name to ” 
of each message as received. When Y is ready, 

A gives M and a similar signal is given B 
for his colleague. The senders then proceed 
steadily for quarter-hour periods, \isually dis- 
posing of about ten messages of average length. 

If, say, Y fails to read a word, he informs A. A 

immediately signals • — — , giving the last 

word which Y has written. At the quarttjr-hour 
periods the names on the “ R D ” slips are 
counted, and totals exchanged, thus A will 
signal, “ Total, ten Brown,” and B thus, 

“ Total, nine Jones;” The figures refer to the 
number of* messages rw.eived during the 
quarter-hour, and the name is that of the 
addressee of the lost message. If these are 
correct, each gives . ^ ^ and work is 
then resumed for another quarter-hour. If 
the total be incorrect, the names on the 
acknowledgment slip are signalled, and the 
missing name found and aoocmnted for. 

The galvanometer indications should be 

properly understood. As already staU'd, when 

signals are being sent in only one direction, the n. post office stanoakd successive signals no eur- 
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the handle must be turned to the approjiriate 
position. It follows that on double-current simplex 
circuits, once a message has been commenced, * 
the sender cannot bo interruptod by the re- 
ceiver, as in single-cuiTcnt 
working. Any repidition 
must therefore bo obt ained 
after thc‘ completion of tho 
message. 

What has been said as to 
galvanometer indications 
in the ease of single-current 
working apjilies equally 
to the double - eurrenfc 
.sy.stem, if tho differeneo 
l)etween the two methods 
is kept in mind. In singlo- 
I current wf)rking, the 
' signals are made by sucuios- 
sive impulses of current, 
which traverse tlio circuit 
in the same direction, and 
in the interval between 



galvanometer at the sending station remains 
v(‘itical. At the receiving station it d(‘llt‘cls 
to the right when a trutrlc is being received, and, 
of course, oscillates backwards and forwards 
under the influence of a scrie.s of .signals. Should 
the lino become disconnected, the depn'ssion 
of the key causes the galvanometer needle to 
dcfic-ot to the left vigorously. On the otli<*r hand, 
vigorous deflections to the right indicate that tho 
insulation of the circuit has failed at some point. 

Main Line Circuits. Now' let us look al 
some of tho longer sounder circuits — the main 
cross-country lines. These are all worked on tho 
thmhle -current syskun. The main ditfenmee to the 
Operator is the substitution of the liglit single- 
cuiTciit key by the heavier doubhi-current 
pattern [10]. 

The double-current k(‘y is provided with a 
switch marked, “ Send, Roceiv'c.” When working. 
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rent is flowing. In double 
current working, instead 
of the “no current” interval for spacing, the key 
is arranged to send spacing currents opposite in 
direction to the marking current. The observant 
tclegra])hist w ill note that the sj)aeo detloction is 
to the left and tho “ mark ” to tho right. The 
latter, of cours(‘, is in agreement with single- 
current working. 

Balancing a D-C Duplex* 'I’o duplex 
a 1)*0 circuit, the procedure is similar to the 
S-0 case, w ith tho follow'ing slight moditi(!ations. 
M1ie key swlts^hcs at both stations are t\irnod to 
“ send,” and left so permanently. The Jal- 
Vaiiometi r needle, instead of balancing in th(‘ 
centre, will take up a position about 40 divisions 
to the left. 1’he “ Right Reduce ” rule holds good. 
Th(^ rheostat is larger than the metropolitan 
pattern. This style is called rhvOffkU “ 6'.” It 
<*an be adju.st(‘d to any figure, advancing 
from 0 ))V It) to H, l.‘)0. 

Instead of a rotating top, it is i>rovided 
with two ra<lial arms. One of them can be 
turned from t> to 4t)t), advancing by 40 ; tliu 
other fi'om 0 to 4,t)t)0, advancing by 400. On 
the front there are threes brass plugs nuirkod 
4, out), 20, and 10. 1’hiis, to make up G,(>70, 
we have ; 

Brass plug withdrawn 
from front - . . . . 4,000 

One radial arm turned to 
front . . 


]ira.ss plug 
from front 


w ithdiawu 


2 400 
240 

20 

10 


12, .PTKECT SOITKDBB WITH GALVANOMETER 


Total 070 

The balancing should bo earned 
out in tho methodical manner 
already described. 

The Condenser. The largo 
W'oocleubox on which the rheostat 
400 V 





is placed is a condenser. At one end there are 
half a dozen brass pings. The capacity of the 
(jondenser is increas(‘xl by inserting the l>rass 
plugs so that they connect two adjoining brass 
segments. The segments are marked 2, 1, *5, *25, 
and, again, 2, 1, *5. By inserting various plugs, 
it is therefore possible to vary the capacity 
from *25, advancing by *25 to 7*25. The unit 
of capacity to wliieh these figures refer is called 
the microfarad. To adjust the oajmcity, depress 
the D-C key, and observe if there is any effect 
on the sounder just at the moment of depression. 
Jf a dot be formed, the capacity must Iwi in- 
creased till this effect disappears. If, on the 
other hand, no dot be formed on depressing the 
key, but just when it rises, then the capacity of 
the condenser is excessive, and must be reduced. 

Fault Indications. It should lie men- 
tioned that in the event of the line becoming 
disconnected, the signals sent, on the key at each 
station are given out by the sounder, but re- 
versed, while a sudden breakdown of the in- 
sulation of the line will have the effect of causing 
the soimder at each station to n^peat the key 
signals, or, in telegraphist parlance, one “ get-s 
their own marks.” The great bulk of the main 
cross-country telegraph work in tin’s country is 
done on the double-current duplex circuits, and 
every effort is made to provide a suffknent num- 
ber of circuits between towns to carry t he traffic 
without delay. The delay in eacli ofli(‘e is 
limited to ton minutes. In any cases where this 
is exceeded the sending telegraphist must state 
the cause on the back of the form. 

Roundabout Routes. It is, of course, 
obviously deduciblc from this that the tiim^ 
tiil^en to transmit a telegram is pro])ortional to 
the number of offices through which it has to 
pass, and this is approximately true. From this 
fact, and the circulation arrangements already 
described, it sometimes curiously results that 
two places whicdi may be quite near geugra- 
})hically arc very badly situated telegraphically. 
One such case may be instanced. 


Two villages on a main line of railway running 
east and west are four miles imart. They have 
no direct communication. One of thorn is 
connected to the eastern terminus of the railway, 
via one intervening office, and the other to the 
western terminus of the rail, vi«l two transmitting 
offices. The main terminal offices are connected, 
so that a telegram from one village to the other 
has to pass through five transmitting offices. It 
need scarcely be added that such telegrams arc 
very rare, or better arrangements would b(‘ 
made. 

Traps for the Unwary. Frequent 
transmission is to be avoided, not only in ordt'r 
to save time, but also to avoid inaccuracies. 
Every effort is made by the department to secure 
accuracy, and mistakes are always traced home, if 
possible, and the inisdoor punished or cautioned. 
But pitfalls are numerous, and the most careful 
clerk trips occasionally. Probably tlic majority 
of the errors are due to bad writing, but tlu\ 
following examples show what care is necessary 
to avoid errors in signalling, (compare the. 
following pairs : 

Cash .... 

Cases ...... 

Bad ... . 

Dead — . . . — . . . 

Satin ... ^ . 

Sateen ... . » .... . . ... 

Calls ........ ..... ...... 



Half — 

One cxam})Ie of an error due to indistinct 
writing may b<? given, because it is both true* and 
amusing. 'I'lio head of a syndicate eontiolling 
provincial miisie-halls was (‘onsiderably inystitiecl 
by a teh*gram from a provimaal manager, asking 
liim to semi two good twins on Monday.” He 
was, no doubt., miidi n^lieved when, on iiupiirv. 
it transpin^d that ” turns had been, in transit, 
turned into twins, and that artistes, not infants, 
were wanted. 


CotUiimed 





CYCLOPEDIA OF SHOPKEEPING 


PICTURE FRAMERS. The Practical and Commercial Sides of Picture 
Framers. Tools and Stock. Prices and Profits 

Group 26 

PICTURE POSTCARD DEALERS. Stock to Buy. Varieties of Picture 
Postcard Subjects. Stock to Avoid. Profits 

PLUMBERS. The Education of tlie Plumber. The “Oitice” Plumber 
and the “Workshop” Plumber. Business Hints 

POSTAGE-STAMP DEALERS. Philately as a Bu.simis.s. Building up a 

SHOPKEEPING 

32 

Stock. Stock Keeping and Selling, Commission Business 

POST OFFICE SUB-AGENTS. Advantages of a Post Otliee Sub-agency. 
How to Secure tho Appointment. Conditions and Remuneration 

Contitiu«‘<I from pa^-u 
i*2fi 


PICTURE FRAMERS 

The business of a picture framer is often 
conducted profitably on agency lines, all orders 
k'ing sent as received to the wholesale moulding 
manufacturers, detailed instructions being given 
with the picture, carefully packed, the finished 
work being in due course returned ready to be 
1 landed over to the customer, or, niaylMi, 
without the glass, this being eut and fitted 
))V the shopkeeper. Tlio mamifactiirers sujiply 
mimerous sets of samples of mouldings, eorners, 
ttc., each sample numbered to facilitate the 
selection and ordering of their goods, and marked 
with prices from which usual trade discounts 
an* allowi d, Tn this method of conducting the 
liusiiK'ss little is wanted Ix^yond samples of 
mouldings, mount boards, show-room display (as 
described below), and a tape measure. 

Common “ Avindow glass ” is of thi' same 
(juality as that used for eheap picture frames, and 
tlie sale of window glass often ])roves a profit- 
able s:d(* line to the ])ieture framer. If the 
business l)e conducted on agency liiu's, this side 
lino may still be adopted, and gla.ss insert t^d into 
flames on recei])t from the maker. The proper 
•ISO of a glazier’s diamond is easily acipiircd. A 
baize-covered table reserved for glass cutting 
[u'cvcnts bivakagcs. 

Sale Shop. The sale m)io[) may bo fitU'd 
with the usual counter, nndew wliich .several 
long shallow drawers for engravings, etc., will 
be useful ; also some shelving for fancy goods, 
alternated with plain wall spaces for the display 
of pictures, frames, and other goods. 

In convenient recesses tlicre may be* uprigiit 
divisions for the storage of mouldings in the 
case of jiractical trade being chosen. Mouklings 
a'c usually in 9 ft. to 12 ft. lengths, and require 
tlie full height. In the cheaper kinds of 
“ (Jerman ” gilt mouldings, or tho plain oak, 
natural colour and stained, the enamelled 
and otha: chcaj) fancy mouldings, as well as 
the largely used gilt “ slips ” — plain flat, bevelled, 
or hollow moulds, usually inserted as an inner 
frame next to the pieAiiro — a large variety and a 
fair stock is generally maintained. 

Fancy frames, such as ovals, rounds, Oxfords, 
and ‘ swept ” frames, may bo bought ready- 
made from the wholesaler advantageously. 
Among this class should be set down Masonic 
fraines containing emblems of tho craft. These 
are iu fairly regular demand. 

Indispensable to a good framing business is 
the sale of pictures, especially of engravings. 


etchings, or other good reproductions of popular 
works of art, tluit may be sold at from Is. fld. 
to lialf-a-guinea each, with a good margin 
of profit. Another class of goods finding 
regular .sale is that of artists’ materials (st*(? 
jiago S94|. 

A special attractivimcss always aftaclu's to 
the exhibition of oriffinal oil jiaintings, wat<‘r- 
colour <lrawings, cU^. 'I’heso ari^ generally obtain- 
able on “sab* or return” from artists of small 
renown, who allow a .siiitablo commission . Tiiese, 
if really gootl work, sell b(*t.U‘r wh(‘n displayed 
without frames, and an order for framing may 
bo si'cured at the same time. 

How to TaKe Framing Orders. 
Tt is generally found that tho customer has no 
preconciuved idea of suitable styles for framing 
various styles of i>ictuiT*s, though he has prob- 
ably decid(‘d on a limit to his expenditur(\ Tho 
first business of tin* salesman is, therofoi*(% to 
acquaint himself with the usual styles of fram- 
ing adopted for detiniU^ classes of picturi*s, and, 
knowing these points, ho should ascertain Jiis 
eustornor’s idi^a of pru‘e, and display tho kind 
of frame, or sano'lcs of mouldings suitabl*^ to 
meet tlie case. 

For gcn(‘ral guitlancc, tho following bsidlng 
points may bo can^fully noted, though indiviilual 
jireha'onci^s may call for occasional deviation. 

Oil paintings arc usually framed in gold, or 
k*st, imitation gold, without any “mount,” th(» 
painting coming directly under tho rebate of th(^ 
moulding or slip. As a rubi no glass is used 
(»vcr oil paintings. Tho use of a plain slip 
greatly improvl^s the eHV<‘.tiv(*noss of an enriched 
moulding. Ornamental corners over cniiched 
mouldings add to their rich effect, hut, csp<*ci- 
ally in best gold work, plain mouldings, void of 
such addition, are gimcrally preferred. 

Water - colour drawings are generally 
“mounted” either by being pasted dowm (by 
the edges only) upon a white or tinted board 
large enough to provide a wide margin all 
round, or this margin is provided by a “cut- 
out” mount with an opening a trifle smaller 
than tlic picture, which is t hen secured by touches 
of paste (at the eorners only) on to a larger sheet 
of paper, and the cut-out mount laid over both 
to display the picture in rec(*ss. Tlio latter is 
the better style, and is charged at higlicr rat(\s. 
Various tinted mounts, from greys to pale primai y 
tints, are occasionafly more appropriate than pure 
white. A sheet of glass is always placed in front 
of water-colour drawings, as they lose much of 
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their colour value if eKi)osed to air and moisture, 
which also rot the paper. For best qualities, a 
colourless glass, specially made, is obtainable. 

Prints, engravings, et(‘hings, photographs, 
needlework, eertitic^ates, and all such .subjects, 
may be treated in the same manner as Avater- 
eoloura. 

Frames. For Avater -colours, Avhite enamel 
and gold mouldings, or enamel Avith a gold slip 
next to the mount, or plain gold of neat and 
light, rather than rich or lu^av^y patterns, are in 
the best ta.sb>. The plain “ slip 'S‘s often placed 
under the glass, preventing contact hetween the 
glass and the picture. 

For ])hotographs, etchings, engravings, and 
other black- and'Avliite or monotint jiieturc's, a 
[>lain oak frame, polislud or unpolislu‘d, natural 
colour or stained, made u]) Avith a plain gold slip 
und(T the glass, maintains the quiet dignity of 
the ])icture a.s a contrast to the gaietyM)f highly- 
coloured AA’ork, which may he enljaiiced by more 
(‘lah<)rat<^ fi'aming, 

“ Sw(‘pt ” franu'S are peculiarly adapted to 
ancestral portraits, old engravings, and pictures 
hy old masters. These arc the old-fashiomal 
heavy gold frames in which ornate corners are 
joined l)y scrolled curves. 

Best Gold Frames. These, being (exe- 
cuted Avith real gold l(‘af laid perfectly l(‘V(‘l 
and finished Avith (‘ither matt or burnished 
surface, by A'arious methods nujuiring aj)pren- 
tuH'sbij) or long practice, may Avitb advantage 
be sub-let to expert gikhu’s AchoAvork for (li(‘ tracle. 

If tb(» b(‘gin?uu’ Avislies to ao(piir(^ the n(‘e(‘ssary 
proficiency to cxeeuU^ bis ow'ii gilding, he must 
prepare for it by s})ecMal practice, in Avhi(*h Scott- 
AritehoH’s hook on “Practical Gilding, Jb’onzing, 
and Lfuapiering,” may be of service. (Price ,Ts. 
nett. Trad* l^ipers Publishing (/o., Ltd.) 

Mounts. Wide margins may' redeem a small 
pu^turc from appearing coinmon])lacc. 

Ill mounting prints, etchings, etc., sometimes 
it, is desir(‘d to display the “ title ' (fainted on the 
loAvor margin of the picture), though .some object 
to this lieeause the first jiroofs in good works of 
art contain no descript iA^^ title. The customer’s 
])reference should be ascertained befon'b.and on 
this point, and, if required, a small ojiening may 
he cut in the mount, carefully adjusted to the 
position of tlu^ title. Rounded or pointed ends 
to this opening add to the neatness of finish. 

W'hen taking orders for framing Avith 
“ mounts,” it is economical to adhere to definite 
fix<xl sizes in Avhieh the mounting boards are 
usually supplied. These are as folloAVs (in inches) : 
10 X 8, 12 X 10, 15 X 11, 10 \ 12, 22 x 10, 
24 X 9.1, 24 X 19, 20.5 x 10.^, 20.V x 19.L 30 x 
11, 30 x 22, 335 X 10 J, 39.J x 20J, 40 x 30. 
Comparativ(*ly foAv oi’ders will come for larger 
sizes than 30 x 22. When cutting out mounts 
for large-sized pieture.s, the panel cut out 
from the board should be ke])t cl(*a!i for probable 
use in mounting smaller work. 

Measuring. The measure of the mount wlvcn 
ready for framing is called the “ glass measure,” 
and that is the measure always recorded 
as the size to ivork to in making the frame. 
When a gold slip is used, this is made first and 
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the larger frame fitted round. Hence, in measur- 
ing for frame moulding, due allowance must he 
made for these points, Avhioh in some eases may 
mean considerably increased cost, especially iii 
ease of English golddrames. A safe method win n 
calculating the Auiliie of frame moulding rc(\uir(ci 
is to add four times the Avidth of the mouldiuu 
to the total of glass measureiiKmt. The extreme 
outside of the frame is the measurement to be 
eha.rg(*d for, hocause the iiTodeemable waste ui 
corners cut away cannot he ov(‘rlook(Ml. Abo 
note that the u.sual lengths of picture mouldin;.^s 
(from 9 ft. to 12 ft.) Avill often be jii.st too short 
or too long to “ cut up ” Avithout AA^asto piece s 
at the ends, Avhich may he of no further use. Tlu' 
latter point may sonu'times affect the recom- 
mendations of the salesman as to size of franu* 
to adopt, especially in cheap kinds of work. 
0\'al, circular, swe])t, Masonic, and Oxfoid 
frames are l)(*st ordered to given sizes from tb<‘ 
whole.saler. 

Prices* .\ r(‘lia))le method of pricing 
to total up the prinu* cost of materials, such jc 
mouldings, mounts, gla^s, (^yaOcts, etc. (allowing 
for necessary Avast c), and multiply th;d total 
by thivt*, which Avill be. as a rub*, tlu^ fair selling 
price, including avti’age cost of making up 
and a reasonable* imffil of 25 to 30 per C(‘nl. 
This sy\slem is s])ccially applicable Avhen “Ger- 
man ” mouldings ai‘<* used. It may bo called inti) 
service for nml English gold Avork by adding the 
jmiee of gilding to the former total, at the I’ates 
giA’cn b(‘l()\\. 

Oil gilding in geiuiijie English gold h'af is 
usually charged 9d. ])er foot run for first l ie. 
girth or part of an iiicli, and fid. per foot run fur 
each additional inch girth. Matt a.nd burnisli 
gilding is charg(*d double the rat<‘S of oil gilding. 
(.V)st- of gilding, if put out to the wholesaler ur 
to the expiTt avIio Avorks for tlu* tradf*, Avill lx' 
from tliree-fourtlis to two thirds the prices 
nam(.‘d; Avliile if IhcAvork he done in the framci 's 
own Avorkshop hy C()mp(*t(‘nt ein])loy(‘('s, tlic eu^t 
may sometimes not e.\ee(‘d one-half the price 
charg(‘al)l(‘. But, as already mentioned, thi' 
work of the gilder is a distinct, trade, and unless 
a eomj)(‘tent Avorkman he employi'd, or very 
consideraffb* })raetiee bo obtained on correct 
lines, there may be sufficient AV'aste of the ])rceious 
metal to create a loss instead of a profit. 

Repairs to old frames before regilding usually 
constitute an extra charge. They may require the 
.services of a pra'dienJ frame-maker, thougli the 
aspirant may learn the customary methocls from 
Scott-Miteheirs book on gilding already men- 
tioned. 

Workshop. Whenever convenient, it will 
be found most protitable to make frames on oncV> 
own j>remiHes. The mouldings are all made Avitli 
a rebate ready to receive the picture, (dc. To 
dixseribe the making of an Ordinary frame in briG 
Avould be : 

“(’ut the necessary four lengths (tAVO exact 
pairs) from the mouldings, each length Avith it*^ 
ends cut at an angle of exactly 45 deg., without 
chipping the surface or other damage, and fasten 
tlje ends together Avith glue, adding sc^rcAvs 
or brads for permanent security. Insert the 
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picture (with glass and mount when required), and 
make up the back with back boards of thin cut 
pine, covered with brown paper carefully paste«l 
over all to the edge of the frame. Panelled backs 
re})lace the thin back boards for Iw^st work."' 

Tools. To facilitate this apparently simple 
process there are scores of mechanical con- 
trivances without which no business can be done 
profitably. They are inexpensive, and from the 
extensive variety offered to the trader the follow- 
ing list is compiled with the double object of 
( cononiy and efficiency : 

MfTRK BfiOCK. This is a large tablet of wood, 
surmounted by a smaller block of hardwood, 
lixed so as to leave a margin on the tablet on 
Nshich to lay the mouldings for cutting into 
leqiiired lengths. A mitre block costs from 5s. 
upwards. 

SnooTrNT4 Board. A similarly-built tablet 
for the convenient use of a plane to make the 
initied ends perfect b<^fore gluing thorn together; 
value, Ss. upwards. Some tool- makers supply this 
and the preceding tool combined ; value, 9s. 
upwards. 

Mitre Pl.\ne. A smoothing plane speeially 
rlesigned for shoot ing ” the mitres by sliding 
in n rebate on the “ shooting block ” ; value, 6s 6d. 
u]>wards. 

Tenon Saw. A fine steel saw, specially gauged 
for sawing picture mouldings ; value, .5s. 6d. 
upwards. 

(’r.vmpino Machine. A table with long arras 
Mossing it diagonally, X -shaped over the to]), 
in which slide four corner gii])pers, controlled by 
a handled screw. The frame is placed on this 
<*ross immediately after gluing up the corners 
liefore the glue is set. By turning the screw 
li;i.ndle the four corner grippers elo.so in iqam the 
fl ame simultaneously, and by uniform pressure in 
all directions secure the accuracy of the square. 

glue then cements the corners securely in 
tlieir tru<^ positions, and before releasing the 
Miinifis each corner may be permanently fixed 
l>y driving screws or brads, care being taken to 
keep clear of the face of the mouldings. I’hcse 
machines are now almost indispensable to the 
irade, and are made in various si/.es. A suitable 
^!/.u for gemu’al use is known as No. 2 (Lawson's 
patent), and will cramp any size of frame 'from 
1 in. bv 3 in. up to 4 ft. by 3 ft ; value, £2 6s. 
I'.xtended sizes are obtainable, but seldom 
f'Mjuired. 

'I’vvo VVooD-cuTTiNO CiiiSEHS. For trimming ; 
^ulue, 2s. 

t^iLSTONE. For sharpening tyols ; value, 2s. 6d. 
Oil-can. Value, 6d. 

I’uTTiNa Board. For laying mounting boards 
upon w'hile cutting out. Tliis has to bo of well- 
sisisoncd w'ood, well bound, to prevent warping, 
and must be large enough for large-sized raoimting 
boards. A most useful size and quality is 36 in. 
by 30 in. ; value, 10s. 

Steel Straightedge. Bevelled and rule- 
tV for mount cutting, 3 ft., long ; value. 

Mount-cutting Knife. Value, 2s. 6d. 

T-square. Adapted for glass cutting and for 
mount marking, 3 ft. long ; value, 28. Si, 


Glazier’s Diamond. For glass cutting ; 8s. 6d, 

CfLASs Pliers. For blunting corners of glass 
squares, and for snapping off narrow strips after 
cutting ; value, .3s. 

Glue-pot. For melting glue ; valiu\ 3s. 

GLUE-imrsii. V'^aliie, 6d. 

F\\ste-uki:sh. Value, 6d. 

Hammer, Panei^-pins (tine nails), Military 
Brads, Screws (fine and light). Screw-eyes, 
Nail-pitn(mi. Brad.wvls (various size.s), and 
ii.sual t ool -boxes. 

From the above list it will be seen that a 
moderate workshop outfit can lx; obtaim^d for 
less than £7. 

33iere are otluu* labour-saving eontrivauees. 
such cas mitre-eutting machines, mechanical 
mount-e.utU;rs (42s. and 24s. resy)eetively), and 
heavier machinery for large factories, to he; 
power -driven, «t correspondingly higher pric es ; 
hut the list enumerated above will fulfil all 
w'orksliop reciuiremcuits of a moderately gocxl 
retail business. 

Stock of Mouldings. It will generally 
bo found wise to stock a varic'ly with small 
cpiantities, say. iwx> or four lengths of each kind, 
according to cost, to .start with, as these goods 
are c'asy to replace. (Jerman mouldings are 
cheaf) and goocl, ranging from 3d. (.J-in. sli|)s, 
common quality) to 58. jx-r length of 9 ft., 
the latter for wide and deep mouldings of best 
quality, the average cost for most saleal)le siz(‘S 
Ixung from Is. fid. to 2s. pea- length. Mouldiugs 
“ in the white,” ready for the gilder's art, may, 
with }wlvantag(‘, be stocked to a limited extent, 
at first if making up own f?’am(‘s, and sent to the' 
gildcT aftcawvards. 33iese are of Ix'tler cpiality 
than the; German mouldings, and cost slightly 
more. (Jlass, thin cut pine for back boarcis, and 
stout browai ]>ac T, complete the; mH;ds of the 
framer. 

Capital Required. To a sum of £7 

for workshop outfit, add £10 for mouldings, 
£5 for glass, back boards, and sundrie.s, £10 for 
pictures and fancy goods to start thc‘ show- 
room display (see periodical markc't lists), and 
a total of £32 is reachcxl. Allow ing a sum of £8 
for show-room and window fixture's, sign 
board, i‘te., if the beginner starts with the 
comparatively small ea])ita] of £50, a working 
margin of £10 would bc' left in band, which would 
be sufficient if prospecds wc'rc good. 

PICTURE POSTCARD DEALERS 

Like its mrir relative the Ghristmas card, the 
j)ietun; ix)steard originated on tlie Gontinemt, 
and from vc'iy small bt'ginnings rapidly 
developed into a flourishing husiness long ere 
it took liold of the Briti.sh pnidic. But io-day 
there is intt a town or hamlet in the Uniicxl 
Kindgoni where the picture ])ostcard has not 
penetrated. 

Local views are, of course, the primaiy subjects, 
stock of which it is safe always to k(*e]) ; hut 
every conceivable sphere has been exploited to 
provide a novelty, and not a day passes without 
some new design being prcxlueed. H goi's 
without saying that there has beim a steady 
and distinct advance in the ariistic quality of 
the work produced. 
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Stock to Buy. Although in every town 
of any eonsiderable size there are one or two 
shops whore nothing hut cards are sold, the sale 
of pictui;c postcaids is not conlined to any trade, 
but may b(5 urnhs taken by anyone who has a 
shop or a window to show them, and no s])ecial 
training is necessary for tlie sale of them. The 
terms on which the cards are bought are advan- 
tageous to the retailer. As a rule, he can 
purchase good saleabh'. (‘ards at. a discount of 
33.*. per cent., and if in good quantities, at oO per 
cent. The most popular .selling lines are the 
penny and twopenny, and these can be bought — 
.and first -clas.s work they arc— .at Ss. and lbs. a 
gross. Every now and again, however, the dealer 
will liave from some publi.sher tlie otYer of .a 
sur))lus sto(^k of cards which have f.alltui flat 
on (he market, and he may be temj)tecl by the 
apparently exce])tional value ofYercd .sometimes 
a tenth of their .sup])osed value. He may be 
induced to buy, .and m.ay do well with them, 
even supposing he may fail to clear them. But 
the chances are that he will very soon find that 
the transaction lias resulted ehietly in the 
transference of stock from the cchars of the 
publishers to the shelves of the retailer, who, 
as a rule, has .suthcient remainders of his own 
to satisfy the most, ambitious. 

Local Views. At one time it was a very 
good idea to get up a set of local view' cards, con- 
fined entirely to one ch'aler. 3’h(‘se, of course, 
cost more th.an if they had been selected from the 
stoek of the wholesaler, as the ndailer liad the 
])hotographs to provide, or pay for, .and, .as a rule, 
had to take a fairly large quantity. Now, it would 
he a mistake to do this. 'Plu' quantity necessary 
to secure the restriction is generally too large 
for most dist ricts ; and so many houses have 
views of ne.aily all the princip.al pl.aees of interest 
in the neighbourhood that a much better 
vai'iety e.an l)e obtained, and at a mucli lower 
])rice, by simply selecting from stoek. It is jvot 
neces.sary to order large quantities of any single 
card — you ran always send j’epeat orders, and 
junv views can be added as they come out. 
Quite a good tradi? ean be done by .arrangement 
w'itb printers, whereby customers’ own photo- 
graphs for privat<‘ eirenlatioii ean be printed 
on ))o.steards. This tr.adc is fairly protitable, 
and has the special recommendation that tlicrc 
are no “ remainders ” or had stock. Again, 
if the dealer he himself a “ knight of the 
camera and wlio is nut, nowadays ? — he 
can utilise his accomplisliment in some interest- 
ing local event, print off his c.ards, and sell them 
while the incident is still fresh in the memorie.s 
of his (uistomors. There is no need to make 
sugg(‘Stions here, as (‘.vh district will readily 
supply its own incidents. 

Stock to Avoid. The picture post<ar(l 
lias come to stay. It may icadily be added 
as a valuable adjuiud. to almost any busi- 
ness, especially to that of the fancy .stiitioner, 
who will find in it more than a compensation 
for the docre.asc in the sale of notepaper. For, 
there is no doubt that since the advent of the 
picture postcard letter widting has to a Largo 
extent gone out of fashion. 
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Now let us give a word of warning. In 
ord(‘r to retain and develop this businc's-, 
which is at once a source of pleasure to tht; 
customer and of profit well as ple.asure !•» 
the seller, all dealers should beware of allow ing 
anything vulgar, indecent, or suggestive oi 
indciceney, to creep into .slock. Tiiore have 
been and tliero are such cards on the market, 
and there arc dealers vik^ enough to engage in 
the traffic. Tiie British public is clean mind<*d, 
and Avill on no .account tolerate this. Nothing 
will more quickly kill this bu.siric.ss th.an the 
publication and sale of sucli filth. Tiic Stationery 
'JVadcs Association is aw'aro of thi.s fact., aiul, 
we .are ghid to note, h.as taken up .a strong 
jto.sition in rcgaid to it. It rests with dealers 
themselves to he vigihi’it in stamping it om. 
and they will find that tliey h.ave, as a rule, loynl 
allies in the magistrates .and police* througho.it 
thccouniry. 

PLUMBERS 

The business of a plumber is one in which 
scientific knoAvlcdgc must be w'edde* I to nicclnmi 
cal skill. The days wh(‘n mechanical skill w.as all 
or nearly all of the plumber’s qualification ar<* 
pa.ssing swiftly, Meclnaineal .and })hysical seieau-e, 
the principles of sanitation, ventilation, aiaf 
water .su])ply, and more than a smattering of 
clnanistry, an* ch‘V.ating tin*, “trade’’ into a 
prof(*ssion, a!ul the increasing a])])reciation nl 
tin* n*(piiroments of sanit.ary sc'icnco is bringing 
to tin* e\jH‘rt plumber some of the recognition 
which is his due. 

Apprenticeship. Apprenticeship formerly 
lasted seven yc.ars, hut for some lime there 
has been .a tendency towards its eurtailmenj. 
Five years is now’ not uncommon. When 
apprenticeship in the w'ork.shop is united to 
technical and seientith* instruction in the 
evening, the ])rescnt'da.y live years’ .a])pr(*ntiee 
emerges much better e(ph])ped than the forniei 
seven yc.ars’ m.an. Preiniinns are common in 
the trade, Init not universal. They vary from 
£.5 to £.50, and the w'ag(*s from 2s. (id. t-u 5^. 
per week during the first year to from 10s. f*<l. 
to 20.S. during the last year. 

Associations of Plumbers. For some 
ye.ars two bodies have been striving to lead 
the members of the ])lumhing craft in Cri^al 
Britain — the Worshipful Company of Plumb rs 
in London, and the National Association r.f 
Plumbers witli hcadqu.artors in Hull. Tiie 
former body .are to be congratulated upoa 
)>cing one of tlie few London livery comp;uii< •• 
who .are now taking an interest in the crali 
from wliieh they derived their origin ; but ou 
account of the manner in which they hav 
sought to secure ruling pow'ers over tlu^ trade 
their efforts liavo been regarded w’itli cold 
neutrality by sanitary and other reproseniativt* 
bodies who might have furthered their aim'?. 
Opposition also lias been strong, and the tide of 
battle seems , to be favouring the National 
Association of Master Plumbers, composed ol 
practical men who know what they want, and 
who are more likely to lead the plumbing trad*' 
into professional recognition. The Association 
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was formed in 1895, and registered two years 
later. The objects of the original society, 
briefly stated, are ; 

(tf ) To improve the status of the trade by schenics of 
education for employers, operatives, ancra])prentioeH, 
luul to act in conjunction with any or nil <jf the exist- 
ing educational authorttios for the purpose. 

(b) To establish an ofTicial organisation having 
authority to represent the craft of plumbing, and 
managed by persons bona fide in the trade, to act <>11 
holialf of the trade in its relation to the ClovernnaMd , 
county councils, municipal and other hwal authori- 
fies, ussoeiations of architects, and all otlier institu- 
tions having any connection with the plumbing tnute. 

(c) To organise and to bring into existence local 
associations or brunc,hes of the national body for 
the purpose of dealing more readily with matters of 
a purely local character, and generally to create and 
maiiituin a brotherhood and eomiminity of good 
fi'llow'ship amongst all er»gag(‘d in the trade. 

The association is being reconstructed as wi-, 
write, and is acquiring additional powers. It 
is proposed to give it a now title — tlic Instituto 
of Plumbers — and to raise it to tlu^ dignity 
enjoyed by the Surveyors’ lnstitut(‘, the Insti- 
tution of Civil Engineers, and the Sanitary 
Institution. The Board of Trade is, at the 
moment, considering the proposed constitution. 

The now inst-ilute will have power to deal 
w ith examinations in plumbing, but in the mean- 
time it co-operates with other associations in 
a. joint examination scheme, syllabus of whieh 
is a])pcnded. 

Technical Instruction. Instruction in 
])lumbers’ work may bo had at technical sehoeds 
and institutions throughout the kingdom, and 
the fees are merely nominal. Examinations 
are hold annually at the schools where instruc- 
tion is imparted, and certificate aM'ards are 
made by the examiners of the City and (hiilds 
of London Institute (f)epartnieiit of Technology), 
South Kensington. 

Students who compete successfully in the 
written examination receive a certificatt* in 
tlit^ “ Principles of Plumbing.” Thos(» who pass 
in both the written and the ])ractieal sections 
arc awarded a certifieate for “ Plumber s Work.” 
Stiuhmts are recommended to attend a two 
y(‘ars’ (‘ourso of instruction before jin'senting 
themselves for the y3relim inary <'xaniination, 
and those who consider themselves competent 
may enter for the ordinary grade examination 
without having attempted the more elementary 
l)<art. 

Registered Plumbers. Examination by 
Plumbers’ Company secures the qualification 
of “ registered plumber,” but this City company 
has decided to cease holding examinations, ^fost 
of the master plumbers who hold the ccrtiticate 
registration have, ho'W'cver, secured it by 
“testimonial’* and not by examination. It is 
fnobable that the examination of the City and 
Cuilds of London Institute, mentioned above, 
will entitle to the degree — if it may be called 
— of registered plumber. It may be added 
that the wearer of the title “ registered plumIxT ” 
possesses no specifle privileges above his f(*iIow 
who has not earned the right to the title. The 
title which may be assumed by plumber.s 
who shall have passed the examination of the 


new Institute of Plumbers will be member or 
as8ucia*e or certificated plumber. 

KXAMIXATION IN J*LlTMBrX(} BY ITTV AXl) 
(UILDS OF LONDON INSTITUTK. 
PKiJIJMlNARY EXAMfNA'l ION. 
l-Anniially, in April. Foe, Is. | 

The preliminary examination is w-ntten only. 

1. Workshop aiithmctic, gt'ometry, and drawing. 

2. Klamontary for pliirnhors. 

.*1. Alloys, .soldi’r.s, oto. 

L Workshop appliances and the prim iplos of their 
aethai. 

ORDINARY OKADK. 

I Annually, in April. Ki‘c, Is. t)d.] 

Writtrn and j>rMcti( ul. 

1. Rl<*m<*ntary sc-irnco, for phnnhers. 

2. Drawing for phimlx'rs, 

.*{. Froppil if-s ami uses of materials. 

4. M«‘thanical appliances and tho priiici[)les of 
their ju'tion. 

5. External roof work. 

0. Hot Avater a))paratus. 

7. Sanitary n]))dianees in common nso, and ihi' 
l»rinciples of their action. 

«S. Drainauo. 

U. J’ractiral test in marking out and cutting off 
sheet h'a«l ; in hending pipes of from I| in. to .‘1 in. 
ill diameter ; in joining lead ])ipes with wiped 
Moldt‘red joints, and in hossing lead. 

JfONOlJRS OUADK. 

[Annually, in May. Fee, ."is. If tlic written exami- 
nation only is tukiMi, tho fee is Is. (Id.] 
U'ntten and praetical. 

1. Oualities and iirojierties of wuvter from 
deep wells, sliallow wf'lls. .springs, ami r>ther sonrees, 
water .storage, filtration, general (list rihution, and 
arrangeimait of .services in huiklings, How through 
])ipes, loss of head, and retardation by hemls ami 
hraiieh pipes. 

2. Pious and Sjx rif-mtions, I’reparutiou of plans 
and specitieations for general plumbers’ work and 
house drain conslriict ion, in er)mf>]ianen with tlio 
loe.d sanitary autlmrit ii‘s’ by-law .s and rc'gulations. 

2. Kxti-rual Poof iror/’. Dc'falls <»f liovering 
domical ami turret roofs, finials. Mansard curbs, 
making plain aim ornamental rain-water jiipes ami 
heads, lead burning. 

4. 7Vjr irnraiba/ <•/ lluilditKjs. Ifj'uting by hot 
wat(‘r and steam, iiigli ami low prf*ssnre, and hot air. 
.Vmount. of heating surtaro luspiirod for rooms ami 
building.s of differiMit m/o-;. I’rine.iple.s of heating 
water h*r domestic use by sti'nm heaters, (*te. 

.1. Souifor f A i'/>llourt s. 'Their arrangement and 
position m dwellmg-houses, liospilals, and puhlie 
buildings. Primiplrs of (-onslrmt ion. Methods of 
auti-matically removing grease from trap.s, and 
Hushing publit*. ecmvimicnevs and drains. Kntry of 
tidal, storm, and otlur waters into hasemi'iit.s ot 
bnihlings, and the jire.veiition of Harm*. 

(I. V( ntiiotifiu. Ventilating a])i)ar!itus for apart- 
ments in ilwelling-house.s ami pulilic buildings in 
whieh sanitary fittings are fixed. Systems of 
im*rhanie.d ventilatnm, and methods for washing 
and juirihing air, ventilating stoves, etc. 

7. Droiuo<je. Prim iples and comstniction of lionso 
drainage with iliseoimecting ami inspei-tion ehnmbcrs, 
gullies, interceptors, and other traps. Ventilation 
of drain.s a'.d soil-pipc.s, etc. Drain testing by 
water. .sinok> , eliemieal suhstaiiees, and air pressure. 
Simjile inellaMis nf s(*wago di.sp(!).sal for isolated 
country lionse.s. 

8. Pracfk'il Test. Bending lend pipes of nil sizes ; 
joining tliem by wdpetl .soldered joints without the 
Also of Inm]) or gas-jet, or liy lead hurning, in sueh 
poaiti<iiiH as w'ould o<‘eur in practice ; bossing lead 
to a given form, and any other piece of pliiinbing 
work. Practii-al te.-ts are hcM locally only if bA e 
candidates enter. If less than five enter, apceiul 
aiTangouu’nts are made. 
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The Plumber in Business. Tho busi- 
nosR of a pluiubor is not one demanding a 
large capital, nnless it be attempted on an 
ami»itious Bcale and with large stock of material. 
Nowadays, many plumljcrs’ biisin(‘sses are rim 
from an office only, without work hops or 
warehouse aceommodiit ion It is IxH’oming com- 
mon to do all plumber work on or in the build- 
ings in course of construction or under repair, and 
the ))lunihor merely draws upon the manufe/*- 
turcr or plumber’s merchant, for supplies as lie 
requires tlH*m,and returns any material leftover, 
the workmen employt'd providing their own 
manual tooU. 

A hnsiiiess run on these linos i-> possible only 
in a city or very large town. Tlie country and' 
])rovincial plumber must have his shop fitted 
with benches and some sho]) tools. Even the 
city ])lumhcr who does a jobbing trade must, 
also have his shop and warehouse. 

Tiio jobbing trade, being the most nununcTative, 
should (mltivat(‘d. 'Fije prie(^ got for labour 
represents a larg<^ profit upon its cost. The 
wages of workmen vary from (id. p(‘r hour in 
some country districts to lid. ])er hour in 
London, and their hours from 47 in Loudon to 
r)(>.J in som(‘ country towns. Tlu^ price* eharg<‘d 
for labour, ('ven in towns on tlw* lowest sealer 
is seldom loss than lOd. an liour, and in Loudon 
a charge of Is. (id. an hour is not uncommon. 
The profits on ma.t<TiaI are also good from 
to ItM) per cent, on cost prices -when 
the work is ordinary jobbing, so that the ])lumher 
with even only half a dozen men in his employ 
may make a very good thing out of his husim'ss. 

Estimate Work. N env work is .seldom 
Kceured otherwise than by competitive t(‘nder, 
and in most districts such work is cut down in 
])rice until protits are bare or non-existent. 
The new man must. tak<' a hand in this 
game of “ beggar-my-neiglihour ’’ if ho would 
estahlisli himself, lie has the advantage that 
in his eagerness to make a husini'ss he will work 
hard himself, and exorcise a stricter super- 
vision than his competitor claiming earlier 
establishment. Thus, he may he able to mak(^ 
a ]ua>lii when llu^ linn in a larger way could not 
conn* out of the job with a ])rolit. On the olh<‘r 
hand, he may he under the disadvantage of not 
l)oing familiar with the practice of the architect 
or clerk of works, who may ])ut him to 
expense by the arbitrary enforcemt'iit of us«‘less 
clauses iii the speeitieation. 

A non-r(Mnun(‘rative job may often be made 
to pay by the and a km)wl(*dge of the 

habits of an architect in adhering to tlie details 
of his speeitieation is worth having when tender- 
ing for work under his I'harge. 

Allies of Plumbing Proper. The term 
plumbin'j lias come to be wider in its smpe 
than the mere working in lead, and house sinit ary 
fittings, which was tlu^ origin of the name. Tt L 
usually allied to gas fitting, and hot water 
fitting, and sometimes to the installation of 
hydraulic plant, to the work of an electrician, 
.and to tinsmi thing. It is probable that from 
the various tradesmen engaged upon the 
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installation of sanitary, ventilating, and heating 
apparatus, a new profession— that of the domes- 
tic engineer [sec page 2218] — will be evolved. 

The Merchant Side of the >^-usines9. 
development of the merchant sid(^ of th(* 
plumber’s trade is usually wise, parti ai lari v 
since the trade in ineandcs.^mt gas fittings 
began to assume its ])resent large dimensions. 
4’lie phimber who keeps no front shop 
neglects an important means of feeding tie* 
working department, and allows to go to othei 
shopkeepers trade which lie might easily have. 
In such things as sanitary fittings, the best 
method of display is to liave a showroom 
arranged with samples of the best style (d‘ 
lavatory basins, baths, and closets, witJi wat(*i- 
supply eonn<*el(*d up. 4’h(*S(‘ samples should 
meet tie* demands of modern ideas on tie* 
subject of sanitation. Tie* sum of £r>() jdus 
the labour woulil pay for lilting up a very fiie* 
show-room, say, two baths — om^ of the shower 
type - three or four lavatory Imsins, a similiir 
number of el()-;ets, and ])erhaps a focit bath. .\ 
tiled floor, and walls of til(*s, or of “ Emdeea,” will 
add to th(* (‘.Kpensi*, hut may be worth it, aud 
will make a handsonu* sanitary show-room sine 
to attract custom. Tie* tili^ fitting can be doni* 
in his slack hours by any workman suflh‘i(*ntly 
e\])(‘rt. From the* roof should he suspended sone* 
samples of gas ^x'lidants, and brackets should h«* 
mounted on tie* walls. Tt is uniu’cessary to 
cany heavy stocks of sanita'y and gas fittings. 

Stock of cisterns, faucets, unions, and [ilumher’s 
brass work must, of eoursi*, he held in a fully 
(*quip])ed ])liimh(*r’s business. In the sale shop 
and w'indow's the public should he show'll tie* 
lat<*st things in gas lighting. Ilxeellent usi* is 
sometimes ma'h* of tiny models of sanitary fit- 
tings in the window'. The (‘om]) “tition of the ga^ 
eompani(*s —muniei])'il or ot h(*rwis'.* — may qualify 
th»* wisdom of stocking gas lit tings upon a Ih‘;u y 
scab*, hut gas mantles and otlur a/'C'*ssorii‘s 
of incandescent gas lighting can he sold fredv' 
in spite of all tie* eomp^'titifm which compani’s 
and corporations can bring. 

Buying. Tin* ]>lumher who k».H*p3 stock 
of plumbing materials can usually do hettta’ in 
his ])iireliaseH than tlio m(*re “ ofTiei* *’ plumbei*. 
He is not ti(*d to tin* m .'reliant so much, and can 
draw’ many of his su])plii‘S from t he manufacturers, 
therohy seeming keener prices. The terms 
o!T(*red by both m^Tehants and manufactun'is 
dilTer. Wh“n the standing of llu* plumber is 
known to lu* good. In* can usually get threi* 
months’ credit, or should he pay monthly or at 
shorter date — aUvays an advisabh* course when 
it is possible— he will secure better tiu'rns. 

Gas Cookery. A d(*partment w'hi(!h at 
one time gave proinise of dev(*Ioping to the ben *- 
lit of tjie plumber is tliat of gas cooking and 
heating stoves, but the policy of hiring these 
appliances and of fitting them free of eliarge, 
w hich has been adopted by gas service companies, 
has killed whatever pr’omise there wms. There- 
fore, except in a few’ exceptionally favoured 
districts, the plumber is wise in leiving this 
department severely alone, reserving his energy 
for matters more likely to Tic remunerative. 
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Acetylene Plant. The sc.ilc and in- 
stallation of acetylene lighting plants offer 
scope for the enterprising plumber in the pro- 
vinces. The work needs a good knowledge of 
the principles of acetylene general ion apparatus 
and supreme care in its fitting. The man 
who makes himself an authority on the subject 
has at command a means of making good ])ro?its. 
There is not, for the work, th(i competition 
whicli prevails elscwvluTe. Tlie prospect of 
securing business from the owners of country 
mansions and farmhouses is very good if 
energetic efforts be made to obtain it. These 
efforts may be made in the distribution of cir- 
culars, in personal visits, and by the exhibition 
of acetylene apparatus at local exhibitioiLS. 
The purchaser of a ])lant becomes a constant 
customer for carbide of calcium, tlie storing 
of which, how'cver, requires a knowledge of tlie 
legal provisions governing its sale. 

Work for Public Bodies. Some muni- 
cipalities, large institutions, and local educa- 
tional autliorities offer tlic work of keeping 
their property in sanitary repair for public 
tender. To estimate for such a w'ork is a ])ure 
gamble. A severe wan ter may in vol vc in a heavy 
loss tJio plunilx'r who secures it, and a favourable 
year may enable liim to conn* out of the con- 
tract fairly w'cll. Th(‘ wisdom of entia’ing the 
competition for such w'ork depends upon several 
eonditions. If the plumber be a man of very 
small cajiital, he will do well to refuse to look 
at it. There may lie circumstances when it is 
politic to risk the loss, hut even this is (pie.stion- 
ahle. 

Textbooks. In rcrommonding textbook.s 
for plumbing stiuhaits, we cannot do better 
than enumerate the works of ri'h'rcnoe suggested 
hy the Department of Technology of the City 
and Guilds of London Institute : “ The Plumber 
and Sanitary Hous(\s,” by IlellytT (Batsford. 
12s. 6d.) ; “Standard Practical Plumbing,” by 
Davies (Spoil. Vol. i., 7s. Gd. ; Vol. ii., 10s 6d. ; 
Vol. iii., Gs.) ; “Building Construction,” by 
.Mitchell (Batsford. 5-}. Gd.); “Treati.se on 
Warming Buildings,” by I food (Spon. 15s.) ; 
“ Hydraulics,” by Box (Spon. 5s.) ; “Hot Water 
Stipply,” by Dye (Spon. .‘Is.) ; “ Pump (Jonstruc- 
ti(>n,” by Bjorling (Spoil. 5s.) ; “ Plumbing,” 
by Hellyer (G. Bell & Sons. r»s.) ; “ Domestic 
Sanitary Drainage,” by Maguire (Kogan 
I'aul. 12s.): “Plumbing Practice,” by (’larke 
(Batsford. 5s.) ; “ Metal Plate Work,” liy Millis 
(Spon. 9s.); “Hydrostatics and Pneumatic.s,” 
by Magnus (Longman. Is. Gd.); “ ExUTnal 

Bluuibing Work,” (189G), by «f. Hart (Scott, 
tireenwood & Co. 7s. Gd.) ; “Water Supply.” 
by Thresh (Kebman. 7s. GkI.); “ Plumbing and 
Sanitation,” by Davis ^ Dye (Spon, 558.) ; 
” Hints to Plumbers,” by Hart (Scott, Green- 
wood. 7s. Gd.); “ Punijis,” by J. W. Clark 
(Batsford. Ss. 6d.) ; “Hydraulic Rams,” by 
d. W. Clark (Batsford. 2s.). 

POSTAGE-STAMP DEALERS 

In stamp dealing it is practically impossible to 
know' every stamp issued, but a general acquaint- 
ance with the postal emissions of all countries 

a necessity. It may be assumed that a 


young man desiring to enter the stamp trade has 
had his thoughts turned in that direction by a 
familiarity w'ith stamp collecting as a hobby. 
Know'h^dgo gained from forming a colJcelion of 
his ow'ii will stand him in good stead in the 
bu.siness. If the prospective dealer has not this 
experience of stamps, he will have to start col- 
lecting judiciously, bearing in mind that the 
collection lu^ is forming will ultimately iKiOomo 
his stock, and ought to yield a substantial 
:u Merest on the mom^y invested in it. Ho will 
his elementary knowledge from the various 
primers sold, along with which he must study 
the ])riccd catalogues issued by otluu* dcahTS, 
and w'ateh the fluctuations in the pric(‘S, iu>t so 
much of individual stamps as of classes of 
stamps. 

Assistants in Small Shops. If the 

beginner has a moderate knowledge of stamps, 
a position might bi^ obtained as an assistant in an 
established lirm. These openings in the highest 
I'lass firms are extremely rare, however, so 
it is likely he will have to b(» content with serving 
a small dealer at a remuneration of 20s. to flos. 
a Aveek in order to gain experience in the hand- 
ling of stam]is. A warning may Ik) urged hero 
that he should not allow himsi'lf to be k^d away 
by the lack of business method displayed by 
many small dealers. He had better spend his 
evenings after Avork in studying bookkeeping, 
and the systems of card indexing, advertisement 
Avriting, and, Avlieio possible*, in atUmding displays 
of fine collections at the* meetings of the local 
philatelic societies. 

Shop or Office? In England, most of 
the stamp businesses have sliop premi.ses, 
although a \'ery large ])ortion of th(‘ir Avoiic is 
done by eoiTespondcuioe. A foAV highly successful 
ones are conducted postally from ])rivate ad- 
dresses. In America, the businesses are mostly 
(uirrifM on from offic^es upstairs — many of them 
necessitating a jourm y in an “ express elevator ” 
to riN'ich them. Otk* Boston firm has met Avith 
considerable succ(‘ss in employing a travdling 
salesman, who visits private colU*etors, customers 
of the firm, all oati* the United States and 
Canada, taking Avith him selections of the finest 
things in stock at the time. 

The Cheap Packet and Approval 
Sheet T rade. Th(*re are three distinct classes 
of .stamp trade on Avhich one may embark, aiv 
cording to capital and knowledge of the subject 
on the part of the intending dealer. The trade 
in packets and loAv-priced apjiroval sheets, or the 
“ boy trade,” can be started Avith ft very small 
amount of stam[) knoAvledge, and only ft fcAV 
])oiinds of capital. The profits are high, but the 
imsincss is not great. Doing this class of business 
postally from one's home address, a capital of 
£10 would suffice for a start. One main feature of 
this business is that the packets —which must 
contain good value — arc the ehitff means of 
introducing approval shec^t business. 

Capital and Profits. In this class of 
trade a third of the £10 capital might go to the 
purchase of stamps for retailing et .Jd. to Is., 
and a quantity of clicai)er stamps for enclosing 
in packets. Another third should go towards 
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supplying tho dealer with a stock of ruled and 
spaced approval slu.’cts, small enveloj>es for 
paek<its, gummed hinges for moiniting the 
stam])s on th(‘ sheets, and a few other trilling 
rerpusites. A y)ortion of the remaining third 
should be de\a>ted to om* or two small advertise- 
ments in j>apers which reach th(‘ class of cus- 
toriKTS whom the dealer is trying to interest. 

Stamps for retailing at .Id. on cheap approval 
slicets may h<‘ had from wliolesalers at from 4d. 
to as much as Is. (kl. ]>er lOt). Stam])s to sell at 
Id. and ‘2d. each an* about double and tr<*bh‘ 
respectively in wholesale price. 'Phe whok'sah* 
rate on stamps for retailing above lid. and 4<l. 
each do not yi(‘ld fpiite the sam<^ jirotit, but they 
represent bctt(‘r returns. 'Phe ])rofil on this 
trade should work out at not less than 40 ])er eent. 

The Small ShopKeeper. To start a 
small shop entails a considerably laigcT eaj)ital. 
Jt could be done witli from £.“)() to .t'To. 'Plie 
nucleus of the stock of stam]»s is g<‘nerally the 
eolleetion formed by the ))it)]>ri<*tor Ixdore 
entering the trade, a portion of the monetary 
eapital going to })urebaso small wboh'sah* lots 
for making up into paelods and for making a 
window dis])lay. A stock of ae» (‘ssori(‘s in the 
way of albums, handbooks on stamp eolh‘eting, 
tweezers for handling stiim])s, gumui<‘d biug(‘S 
for mounting speeiimms, jind other goods will 
be re(piired. Select a small shop on tin* shady 
side of the stre<‘t if possible, as tli<‘ colours 
of some stam])s — viok'.ts, ])urplcs, blu<‘s, etc. — 
fade cpiickly if exposed to (‘X 0 (‘ssiv(‘ light, and 
mueh goocl stock may Ih' spoiled. Another 
im])ortant thing to considtu- in taking a slioj) 
is to g(d it in a good business (piartcr — 
where mucli fonugn business is conducted— so 
that you will get o)>j)ortunities of buying goo;! 
slock cb(*a}) and tlrst hand. (.'l(*rks and business 
men will often look in Avitli stamps for sale, and 
in this way you may piek up some good things 
and sell thi'iii to other dealers, or ki'c]) them in 
stock for your own customers. Small dealers 
often get rare stamps in this way for ^^hieh 1hi*y 
have no customers, so they sell them to a dcahT 
wlio has customers for them. Tl i)ays the small 
dealer to g«*t a quick turnover by selling in this 
way, and the man with the customer for ilie 
rarities can command a very liigh protit, as much 
as 4t)0 to 500 per cent, in many cas(‘s. 

Fn the stamp trade successful buying is as 
imporlaht as successful selling. It is more 
diflicult to get good stamps than it is to sell 
them. A (Icalcr .should get into touch with 
correspondents all over the world who will 
sup])ly him with stamps direct. Advertise- 
ments in pa])eis with fonugn circulations will 
help to form such a coniu'ction. 

Have a Speciality. The small .shop- 
keeper will Pmd it worth his while to have a 
speciality. That is to say, that while not negleet- 
ing to keep a representative general stock of the 
world’s stamps (that is, as r(*presentativ(^ as Jti.s 
capital will allow), he should also make a sptrial 
feature of one country or small grou}) of coun- 
tries. He should thoroughly master the study 
of the stamps of the countiy or group selected, 
arid stock them well. In this way he will come 

4t»U> 


i.ato contact with customers who are forming 
specialised collections of that country, anddiis 
sales to these collectors should be considerable. 

The Question of Prices. With regard 
to prices, there are certain priced cata'ogues of 
d(‘alt‘rs' slocks ‘issued annually, or at slightly 
longtT intervals, which liave come to be recog- 
nised as reflecting the approximate values of 
iK^arly every stamp known. These catalogues 
are ext(‘!isive and valuable w'orks of reference, 
and are indispensable to every dealer. The 
catalogues are ])ublish('d by big firms with heavy 
exjK'iises for largf^ and eent rally-situat/cd shops 
and highly-salaried stalTs, and these Fiave to be 
])aid for by the sale, of the stamps at good prices. 
Pro]>ri(‘tors of small sho])s, with but trifling 
ex])ens(‘ for ])aid assistance, can atTord to sell 
a very large number of stamps at less than 
eatalogm* ]>rices. 'file small dealer will have to 
decide wliat discount h(i can allow ofT stamps 
according to the prices he has to pay for tliem in 
the lirst ])lace. New issues, and (uirrent unused 
s1am])s, cannot be sf)ld mueh, if at all, und<T 
eatalogm* quotations, as there is usually only 
lOpi'i* e<‘nt- above faet^ value eliargod upon them, 
and tlu* cost of imi)orta,‘ ion and liandling has to 
he d(*(lueted from this 10 per cent. 

Stamps to StocK. In (4reat Britain, the 
class of stamps which must chiefly be slocked hy 
tlu* small dealer are old English stamps and 
Jb’itish ( 'olonials. I'robably al)out 75 per cent, 
of a small deak'r’s eustonuM’s will be collectors 
of British Colonial stamps only. Unfortunately, 
the old trade, in foreigii stam]>s (as distinct from 
(‘olonial issiu's) is not as it used to l)e. An 
American deaku’ will have to stock both tlic 
United States (with Colonial possessions) and 
Britisli (bionics. Hawaii, (bha, Jbrto Bioo, 
Bhilippines, Cuam, Ibnama, andSoutli American 
States are in good demand in the Urdt(*d States, 
as also aiM^ the issues of tlie ITaytian and 
Dominican Btqjublics. 

The Importance of Condition. An 

all-important point for the d(‘ale.r with a medium - 
class trade is to see to the condition of his stamps. 
A thorough ])hilatelist insists on absolute per- 
fection in every stamp ])urchased. The colour 
must m)t have been faded or the paper stained. 
No ])arti('k' of the p(‘.rforated edge may be 
missing, and if the stamp lias been through the 
post, the fastidious customer will want it only 
if it has a light or ck'arly impressed postmark, 
and not an inky smudge. Tf unused, the gura 
on the hack should he in its original untouched 
state. There is little or no sale for damaged or 
soiled stamps. 

The Hi h»class Business. To conduct 
a Ingh-elass stamp business a large capital is 
r<*quired ; though, of course, vith persevering 
liard work and a little daring, such a trade might 
easily grow out of the beginnings described in 
the case of the small shop pro})riotor. The 
lirst-class tirms all hold very extensive stocks, 
large portions of which must necessarily lie idle 
for years. They also keep deposits with a 
number of foreign postal departments to secure 
a good supply of new issues as they come out. 
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Advertising is another big item lion\ as the firm's 
name has to Ik? kept constantly before the minds 
of the stamp‘Collccting public. 

Stock, Premises, and Staff. Tn 
addition to the more comprehensive stock of 
stamps, he will require a more varied assortment 
of albums, handbooks, and other accessories. 
His shop fittings will be more elaborate, and tlu? 
shop will lx; situated in a thoroughfare frequented 
by the well-to-do. A private office in which the 
manager can interview important customers, 
and transact “deals” which reipiire di]»loma(ic 
secrecy until e(Tt‘eted, will be necessary. A shop 
manager at £3 to £5 a week, and a shop assistant 
at £1 to 3()s., wall jmibably be required for 
counter sales. A staff of girls, at 15s. to ‘25s. 
each per week, w^ill be emjiloyed making up 
neat, attractive-looking pa(4vets for sale from 
Is. to £15. Clerical assistance will also be 
required. 

Stock Keeping. ^Most leading d(‘alers 
have wholesale stocks, and can su]q)ly wholesale 
as well as retail. Heavy stock of common stamps 
may be warelioused, but stocks of used or unustsi 
good stamps, if laid aw'ay for a ris(‘ in value, will 
have to be d(;posited in a safe vault, fhc 
geiKTal stock is kept in big stock books, su)>plied 
with slielved strips in which the stamps arc Jill 
classified. From these big stock books the 
sho]j counter and approval books (usually one 
and the same, counter books being sent out on 
a^qiroval when first made u\0 are compilt‘d at 
intervals as requiriKl. 

Approval Books. These books will 
contain stamps of individual countries, and each 
book will hav(‘ to be made uj) l)y men who bav<^ 
knowl(;dge of the ])articular country. Payment 
for such w’ork, if done at home, varies from £1 
to £3 per book for the smaller countries, and 
£5 to £10 for tli(‘ more important ones, .\ book 
when mad<* up, with notes pointing out t lie special 
features of the stamp, will hi; priced by tlie bead 
of the firm, or another responsililc member of 
the staff, and the hook wall be sent to the most 
important customer known to he interested in 
till' stamps of the coiinliy. He w ill ])i('k out the 
“ plums,” the book will then be sent to another, 
and so on. Or if tlicre are no specialists in that 
particular country's Htam]is on the firm’s lists, 
the book wall be placed in the safe, and produced 
whenever required for countin’ sales. 

Following Up Rarities. The pio- 
tirietor of a high-class business must be keiai in 
following up the scent when an important 
coll 'action or a great rarity is for sale. If a tirm 
sell a £1,000 stamp, even on commission forms 
at 10 per cent,, it is a good deal, and brings 
credit and advertisement to the fii-in. A col- 
lector is greatly influeneinl in favour of a dealer 
if the latter secures for him a specimen for which 
he has hunUxl everywhere else in vain. The 
leading dealer must devote his best energies to 
fracing and securing the rarities. Such stamps 
need never Ik? put into stock. As soon as they 
arc found, there are purchasers eager for them to 
complete their collections. The special fancies 
of every customer of note will be familiar to the 
dealer, so that he knows where to place every 


uncommon variety as soon as it turns up. In 
fact, n card iiuh‘x should be k<q)t of collectors’ 
addresses and tlu; countries in which they are 
interested, what their collect ions contain, and 
what they lack. Want lists will be solicited 
from all collectors, and must be executed as 
far as possible when tJioy come in, and the 
remainder filed and indexed to supply at the 
tiist o]>portunity. 

Trade Discounts. If one dealer send 
to another for a stam]> which the first wants foi 
a customer, lie is generally allow(‘d a discount 
of lO ]K*r cent, 'this is also the disc'ount allowvd 
on a large sale on commission, while a similar 
transaction in a small way would be worth 
25 })er cent. 

POST OFFICE SUB-AGENTS. 

A distinction must be drawm between a dis- 
t’ict oflice, a brancli otlice, and a sub-oflice. The 
first tw’o are com])letoly iindiT (h>vernmont 
control. 3’he whole of the ofllcc is devoted to 
postal work, and the wages, hours of labour, 
and holidays of tlw* cm])loyees come under the 
regu’a^ions of tlie Postmaster-deneral. For 
])artieulars of (bis branch of the (Mvil Service see 
“The Post Otlice Servic(‘ ” jpage ‘iKtH). 

A Sub«officc. We arc hiM'c, howtver, 
dealing with a different kind of postal w^ork — 
that of a snb-otlice which is under a district 
otliei', and is undertaken by a shopkeeper as 
an addition to his ordinary trade. Such a 
comhinat ion otfers dist inct advantages to him. It 
introduces customers, wlio, when once on the jin;- 
mises, take the o])])i)rtiinity of making purchases, 
Then, the ])rotits rcn])ed from the jiostal dejiart- 
nuuit art‘ by no means to be despised. 

Naturally, certain busincssi's arc taboo(‘d by 
the autlioiities. In villagi‘S the otViee is fro- 
qiienfly located in tli ' sliop of a genei’al dealer 
or draper, but in towns or surburban districts 
1hi)S(‘ most favoured are chemists, stationers, 
confectioners and grocers , : .nd sometimes, though 
rarely, bakers. A posl-oniee, for obvious 
reasons, is .seldom granted to a man liolding a 
licence for thi^ sale of wanes and spirits. Occa- 
sionally tlie grant is withdrawn ; it would 
he so were gambling or betting known to take 
]>lace in the sho]). Only two months’ notii'c of 
withdrawal of the grant is given, and no eom- 
}>ensation or pension is furthcoming. 

The Grant from Government. Tlu* 
method of procedure followed by a shopkee])er 
wishing to add a post-ofliec to his or hei’ Imsine.s.s 
is to send to the authorities a ]>etition sigiu^d 
by the local residents. Such a jietition would 
be available for signature in the shop, and would 
naturally indicate the need for, and tin* advan- 
tages of, sueh a grant. Tn a growing neighbour- 
hood several sueli ])(‘titions may he received 
almost simultaneously. Inquiries are tlien madt*, 
and the shoy) most suitable, from tlie point of 
view^ of yiosition and eharaeter of trade, is then 
chosen. 

Commissions. At first sight tlie eocefed 
distinction may ap])oar a somewhat empty one, 
w'hen one finds that a postmaster in a village 
may get the small salary of £10 or £1 2. A certain 
busy grocer in a surburban district is allowed the 
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somewhat nominal “ responsibility salary of 
£48, increased later to £50 ; but he gets a good 
commission on certain sales — in the case here 
referred to £200 a year — out of which, however, 
he has to 7 )ay his staff. Th<^ postmaster has no 
information as to the working out of commis- 
sions on his business. That is all calculated in 
the head office, to which ac'counts arc sent 
every day to lx? vv(jrkcd out by the clerks em- 
ployed 1h(irc. The result may not l>o called in 
(question by the postmaster. 

The items on which commissiv>ns are reaped are 
telegrams, postal-orders, savings bank trans- 
actions, and money-orders. Tlie commission is 
at the rate of one penny on every telegram 
forwarded or received. (3n postal -orders it is 
now paid once a year, at £1 per 1,(XX). On 
money orders it is one ptmny on each order, 
and the same holds good of savings bank trans- 
actions. 

A sub-ofl[ic(*> may be knoc^ked up to send a tele- 
gram aff(‘r (^losing hours, on which there is 
an ext ra fee of 2s., or more, out of which a im^ssen- 
ger has to be jiaid to fetch the clerk, the clerk 
paid for coming to telegraph, and probably 
liorterage paid for delivery at the other end. 
Therefore, the margin of profit is in this ease 
small, though to the public 2s. seems a high h'c. 

Express letter work is naturally undertaken 
only by an office oi)en for telegraph work, and 
the Cjiovcrnment reaps the btuiolit of the sale of 
extra stamps. The sale of stamps, by the way, 
which involves most work in a post-oflice, brings 
absolutely no profit , nor is there any commission 
on letter.s or ])arcels. 

The postmaster, on undertaking postal work, 
signs a bond, under which he is rosj^onsihk? for 
a certain amount, all of which he runs the risk 
of losing ; but tlio step is necessary as a 
guarantee of his financi.il soundness. 

Assistants. In a sub-office one, tw'o, or three 
assistants may he necessary, whose salaries, 
unlike those of fellow- workers in a (h)vcrnment 
office, vary very much, not merely according to 
the amount and valuta of tlieir work, but accord- 
ing to the liberal -handedness or stinginess of th(^ 
])ostmaster. A])plicant.s fire certainly more likely 
to a}>f)ly for posts in a neighbouring office 
attached to <i grocer's shop, where the three 
clerks have their meals, but sleep at their own 
homes, and receive respectively 18.s., lbs., or 
12s. a woek. I'hree clerks lu a sub-office is a 
generous allow^anee. The hours of work average 
nine a day, but an^ in some (ifiscs 12. Tauivc of 
absence is arranged by the chief clerk. The usual 
holidays are Sundays, Christmas Jhiy, and Cood 
Friday, in addition to a fortnight in the summer. 

The clerks take it in turn to be aw^ay on Bank 
Holidays. They get no pension or wedding- 
present, as clerks in Government offices do. 

Telegraph boys and postmen are all under 
Government control, except in a country office, 
which is hardly w'orth having. 

How to Enter a Post-office. A girl 
desirous of becoming a clerk in a sub-oflice 
has no competitive examination— in fact, no 
examimition whatever to encounter. She comes 


into the office as a learner without salary. If she 
proves cai>able, after a time she receives a small 
salary. Every branch of the work has to lie 
mastered by her. Advertisements for such 
learners will frequently he found in, for instance, 
the “ Christian World.” The sub-agont is not 
allowed to take premiums with his employees. 
In a country ollicc the junior clerk may be 
wanted to keep the books of the business or 
perform housework ; not, however, in a London 
sub-ofliice. She occasionally assists in a light 
business when the postal work is slack ; but 
all such additional Avork is discountenanced by 
the officials, Avho sometimes institute inquiries 
respecting this matt<*r. 

It Avill he readily understood tliat it is an ad- 
vantfige to a tiostmasttu- to enq)loy one or more 
members of his own family in the post-offi(;c, 
especially in country districts. The daughters 
often naturally slip into such vacant posts. 

FittingfH. '\ ’he rear end of the shop is a 
favourite 7Alfio<‘ for conducting ]iost-offiee 
business. Here is a counter usually Avir<‘.d off 
above. A\ith two or three drawers underneath, 
and sjHice for statiom^ry stores, two or three 
stools, ])igeonholes at the side for jjapers, 
and scales for weighing parcels. The scab's 
ixrv siq)p]icd hy Government, and are marketl 
with the broad arrow. Fitted to the w'all on tlie 
jmhiic sidt' of the counter are compartments, 
with ink, jx'iis. and blotting-pads for the use of 
the ^niblic. Letter boxes are also affixed outside. 
£20 covers the initial (‘Xpeiiditure. 

Telegraphy. This is an important part 
of }>ost-oflice work, requiring considerable gump- 
tion. knowledge, lua vi*, and energy ns well as 
physical strength when the work is continuous. 
A k'arner takes, on an average, two yeai’s to 
master tlu* Morse code thoroughly. The code 
is put into lier hands to be studied; then other 
clerks send ini'ssagi's to her, as opjxirlunity 
offers. Occasionally one learner interchanges 
message.s with anotlicr, a plan which has dis- 
advantages. In many sub-offices, telephones 
are now found. This subject is dealt with in a 
separate article. 

London sub-offices have sorting offices in a 
Bej)arHle building, the sorters being Govern- 
ment employees. 

BooKs of Reference. All necessary 
information concerning new rules, or alterations 
in old ones, is supplied to the sub-office for th(^ 
information of the clerks, (^uide-books for re- 
ference are forwarded in abundance once a 
quarter, as well as ” rule -books ” concerning 
telegrams, money-orders, and details of office 
wxnk, so that all information is ready to hand. 
This is an important matter in a busy offic;e, 
as anyone will agree who notices the stream of 
questions w^hieh the public put to the post-office 
clerks. Post-office servants are sworn to 
secrecy, and liave to promise not to open letters, 
delay their delivery, divulge the contents of 
telegrams, or give information about another 
customer. A formal declaration has to be made 
at the police-station. 


Continued 
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V^OOLLEN (tloth caps were woin )>y the 
^ peasants of Northern Europe, and of 
England and Scotland, Ix^foro the Norman 
Conquest, and knittt^d wool gradually and 
quietly superseded the woven cloth. The 
lirst historical record of which we can find trace 
is in the Act of Parliament, dated 1*48^, during 
the reign of Henry VII., in which the price of 
knitUid caps is stated to bo 2s. 8d., about 9s. 
of our money. During the following century 
knitting w^is frequently mentioned in legislation, 
and in the famous Statute of Eahourers, pas.sed 
in 1563, the hosiers arc ohussed among the crafts- 
men whose contracts w^ero to be regulated by that 
Act. The great Churchmen and Royal person- 
ages of Europe liad set the fashion of covering 
the low'd* limbs with hose, at first of cloth, and 
later of knitted silk, and the Royalty and 
nobility of England follow'cd suit. Howell, in 
his “ History of the World,” states that Henry 
VIII, ordinarily w’on* cloth hoses “ except there 
came from Spain, by great cluuiee, a pair of 
silk stockings.” 

From the high importance which the Court 
chroniclers seemed to give to the gift of a pair 
of silk stockings to Edward VI. by Sir Thomas 
(Ireaham, those commodities must have l)een 
rare and costly at that time. Wo may take that 
gift, however, as marking the end of the mediieval 
ago of the industry. During the reign of 
Iklward’s sister Elizabeth the modern era l)cgan 
— the age of invention, of machinery, of vast 
industrial expansion. 


Hosiery Yarns. The hosiery indu.stry 
uses many classes of w'oollen, w’orsUd, merino, 
cotton, and silk yarns. During the past, thirty 
years important changes have taken plact^ 
in the yarn department. Refore the period 
indicated, thick w'orsteds, five-ply and over, 
wore the staple yarns of tlu^ popular slocking 
li‘ad(\ Merinos were almost wholly mixed 
'otton and wool. The cottons most favoured 
w'('re soft and thick. Silk, both throwm and 
^^pun, was in very small demand. Fancy hosiery 
had almost gone out of fashion. Betw'een 1870 
and 1900, how'over, a vast change occurred. 
Fine merinos of puri^ wool, formerly rei^koned too 
costly for hosiery, came into use ; cotton yarns 
uf the finest counts and the highest quality 
Ix^came common ; silk hosiery once more revived ; 
fancy lipsiery regained its hold on tln^ popular 
niarket. All over, the demand for hosiery lias 
increased enormously, and the desire for good 
quality has grown in even greater proportion, 
f^ilk stockings, socks, and other articles of 
underwear, are largely woni by members of the 
upper, middle, and professional classes, both 
male and female. In the fancy hosiery trade 


th<‘ change is equally w'cll marked. No d(‘sign 
is too faiu'iful to command a sale, though good 
taste, eombined Avith bold originality, is surer 
of a piTinaneiit hold than mere e<‘ccntricity. The 
artistic plcasun^ in wearing dainty and pr»qty 
things for pcTsonal satisfaction, not for <lisplay, 
lias spread into all ranks of society. Wwillen 
hosi(‘ry has also come into largia* demand 
because of the higher standards of life Avhich 
obtain among the labouring classes. These arc 
facts Avhieh should he observed by the w'orker 
in the hosiery industry. Supplying a pi^rsonal 
need, he should ])ay very particular attention 
to the changers in piTsonal need and taste pre- 
vailing among lai‘g(‘ classes of the community. 

Fabrics. The range of articles made by the 
hosiery industry is very great. Ih^twecai 5,600 
and 6,000 articles are n'giilarly manufactured 
and sold. Stockings, socks, shirts, vests, pan- 
taloons, pyjamas, p(‘tti(*oals, caps, baby-hoods, 
jerseys, iKinnets, glov(‘S, mittens, slippiu's, 
and a vast number of otluu* things of many 
varieties and classes employ the hosuay w'orkers. 
Oil the one side, the hosier conies into close eom- 
petition Avith the lace manufacturer, and on the 
other side he encounters the cloth Aveaver. In 
most eases it is dillieult to say which is th(» 
invading party, the sphenss of all thr(‘o shading 
so gradually inlu one anollau*. 

Hand Knitting. Knitted fabrics are 
formed by a sitigk* tbrc'ad, linked loop into loo]), 
and may b«^ made A\itli two Avuoih*n pins or metal 
wires, named iKcdlr.'i. Sup|)C)se avc Avat<*h a 
knitter at Ave)i’k. First the basis must bo 
forme d. Holding the* end of the worstexl firmly 
against the n(‘('(llc in the' leH hand the' knitter 
maki^s a loo]) on the right-hand neuello like 
a running knot, and lifts it on tei the^ left-hand 
lUM'dle. As many luo]»s are made as there' are 
stite'lu's ill the breaeltli eif tlie^ fahrie. Having 
got this founelatiein, the knitli'i* inserts the right- 
hanel ne'cdle inle) the end leiop on the le*ft-hand 
m'edle, passes the thn'ael eiveT tlie' point of the.> 
inserted ne'e die', Avith Avhieh she^ draws it through 
in the' feirm of a looj), Avhilo slipping the lirst loop 
e)tr the Avire', tliiis making a leiop or stite*h. She 
Avorks ale>ng the^ AA’he)I<^ roAV in this Avay, and at the 
(uid Ave find iliat the-! right-hand ne'e‘<lle has take'ii 
on all the thre'ad, and noAv eairieis a renv of 
stitches and a roAv of loops. The bared needle, 
AA'liieli is alw’ays the w’orking one^, should he trans- 
f(UT(d to the right hanel, and the^ loeip-eove'red 
needle taken into the le ft hand. Again the 
knitter inserts the bare needle into the top loeip 
em the left-hand needle, passes oAcr the thread, 
draAvs it through as before, shp[)ing the stitch 
thus formed on to the side of the roAv of st it-clios 
already made, forming another roAV of stitelics 
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and another sot of loops on the wires. When 
this row is completed, you can see elefirly the 
beginnings of a knitted fabric, formed by the 
linked loops of a single thread. 

Styles and Qualities of Knitting. 
There are numerous stylovS of knitting ; but two 
methods form the basis of most of our hosiery pro- 
duction. Those are known among knitters as 
“ plain ” and “ purl.” Plain is the stitch we 
have just seen, and purl is the reversal of Ihe 
same. One of the supreme merits of knitting 
is the facilities it affords for any shape or form 
Ixjing mode without any seam. A seamless round 
web, shaped as a stocking or shirt., may 
made with four wires. Knitted fab- 
rics, being constituted of 
one thread continuously 
looped, and having neither jaejJ 

warp nor weft, arc soft, 
flexible, and (‘hustie, lie Spring 

close to that part of the irlfl ^ 

body for which they have PulU^ I) f ^ 

be(m made, and retain their looker bar IJ j j > 

shape after much wear. l/x ^ 

Invention of Knitting 
Frames. William Lee, M.A., (»f 
Calverton, in the county of Not ting- | 

ham, is entitled to rank among the j 

very few original inventors the world has \ 
seen. Originality in invention is much H, J 
rarer than most people suppose, lly far ^ 
the greater numlK’.r of even the greatest 
invtmtors Mere merely improvers of mechanisms 
already existing. James Watt transformed the 
steam engine ; but there were steam-engines 
working before ho was born. ^V^ith William 
Lee the cas(^ Mas (luite dilTerent. No knitting 
machine had ever been constructed or evc‘ri 
thought of, so far as •we can gather, hefon^ 
he made th<5 stocking frame (210J. He had to 
form the idt?a, and M'ork it out in practical 
shape without one ray of guidanet^ from past 
experience. (IravemT Henson, in his “History 
of the Frame-Work Knitting and Lace Trades,” 
thus deseril)e.s Lee’s method : 

“ The M'cb of a stocking is knitt(*d by hand, on 
three or four long pins, of a roM' of 
loops, and in a round shajw ; it seemed 
to impossible to eonstnict a 

|uaehine bay- 

as loops 211. I'RESSER B.\R AND Is'KKDLE 
in the 

eireumferenec of the hose. Ponderincr on 


211. 1‘RESSER B.\R AND Is'EEDLE 


eireumferenec of the hose. Pondering on 
the diflicudty, he one day saM" his mistress 
knitting the heel, using two needles only ; one 
held the loops, whih^ the other was employi^d 
in making a now series. It struck him he 
could make the M-eb flat, or in a straight lino 
of loops, and when thus made, join the sel- 
vage by seaming them together and thus make 
it round. He Mas thus led to the idea of 
throwing a thread across a long elastic hook, 
the point of which Mould be pressed down into 
a hole in the stem of the wire, and thus loop 
at pleasure. He bored the holes, and tried to 
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insert the jioint, but though he could make the 
loop on the wire, since called a needle, it Mould 
not slide easily over the inserted point. At length 
lie thought of the groove instead of tlie hole. 
. . . In his lirst attempt at looping ho 

inserted firmly into a piece of wood a dozen of 
these needles, eight to ah inch, fixing this piece 
of M'ood upon a Mooden frameM'ork, and en- 
deavoured to make a succession of loops upon 
them by hand, which he finally accomplished, 
knitting on this row of hooks a pair of garters 
in this manner. 

“ The next point needed was to form and fix a 
P wooden bar [ 211 A] to press 

I ll movement all 

I tlio barbs of the hooks into 
"" grooves, using the om^ 

hand to bring forward the 
loops, M'hile he put 
doMTi all the beards 
into the grooves 
X with the other. So, 

/ hy passing the row 

/ of loops over the 

/ beards and the 

/ heads of the 

.V ... needles, ho formed 

210. STO('KINO FRAME ^ tl c 

roM^ after row of 

loops to pass uj)(>n tho previously- made roMs, 
till several inches of web were produced [212 1. 

“ He now tried to deal M'ith the single thread 
M'ith Mliieh his Mcb M^as to be made, so as to gain 
a sufficient length of yarn on each loop, and so to 
form a succession of loops across a scries of needl(‘s 
[210il placed in a straight line. . , . This, 

aft (‘I’ many efforts, M^as offcetcxl in the most 
ingenious maimer by the consinietion of M'hat 
are called tin* jack and sinker. The jack 1 210/#] is 
a l(*ver working freely on a wire, upon Mffiich it is 
balanced, fn Lee’s frame these Mere of Mood, 
one to each needle, and the mIioIc row* of jacks 
Md'e kept in place by Morking in a comb. In 
the round head of the jack is a slit from M’hich 
the sinker bangs and works perpendicularly. 'I’ho 
sinker f210/J M as made by Lee from a thin plate of 
tin, and is shapi^l by passing between the needles 
so as to carry doMn as much thread as will form 
a loop between each pair, then to carry them 
foruards under the needle beards and close to 
their heads ; and after the pressci\liad placed 
the points of the beards in their grooves the 
sinkers brought forward the web of loops already 
formed, and passed it over the last roM' formed, 
then took the Mork back to the stems of tlw' 
needles ready for a new course. . . . 

“ The jacks, M’hen the sinkers M'ere attached, 
M ere lighter behind than in front, so he placed a 
roM' of light springs [210A;j at their tiiils to hold 
them from falling forwards, except Mffion wanted 
to form a fresh row of loops. Then they, follow ing 
the thread thrown by the workmen each way. 
Mere forced doMU in rotation by an iron instru- 
ment of suitable shape, called a slur cock [210;«J, 
which, pulled by a string attached to treadles, 
runs backwards and forwards on a bar [210/], and 
by striking against the jack tails in succession, 
causes the hissing sound heard in framework 
knitting.” 
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Fixed Sinkers. Aston, an apprentice 
taught by Lee, devised a frame whic h had one 
fixfKl sinker between every movable ju.ek'sinker, 
and double the number of needles, thus doubling 
the gauge and capacity of the knitting frame { 213]. 

Tuck Presser. Invented 
about 1740, the sliding tuck 
presser is a thin bar of iron 
attached to the frame ]^resser, 
its lower edges grooved so as to 
lift some of the loops over the 
heads of the ne(‘dl<\s, while let- 
ting others remain, till the ordin- 
ary })rc‘sser comes and passes the 
whole rangci of loops over the 
heads of all the needles. 

Ribbing Appliance. The tuck jnesser 
gave the knitter a certain pow(*r of changing the 
action of the needles, an<l this sugge.stcd further 
development. In 1758, Jedediah Strutt, of 
l)(Tby, invented an ap[)liance which 
solved the problem of ribbing, and 
opentid up the way for a succession of 
inventions which revolutiotiiscd the 
hosu'ry trade. Strutt’s apparatus [214] 
consists of an iron machine hung in 
jointed arms, /, in front of the 
ordinary frame. 'I’lie neiHlh^s, a c, in 
this apparatus are similar in form to 
those already in use, but the frame needles 
are set horizontally, while those of the 
ribbing appliance are placc*(l almost pt^r- 
])endieularly, so as to work in between 
the fornK'r. The number of needles 
fixed in the addcid machine is rc'gulatcnl accord- 
ing to the number of loops to be reversed. In 
working on(^ “ jmrl ” and one “ [)lain,” for in- 
stance, tin re arc as many needles in the ribbing 
a})paratus a . tluTe are on tin? knitting frame. 
When the knitting-frame needles have bad 
their heads j)ressed, the* needles of the ribbing 
machine are brought by its swinging motion 
in between them, })enetrating tbos<5 loo])s which 
are to form the ribbing, wliicb, being passi‘d 
under their 1 cards, are reversed ; then, being 
ju’cssed again by the, })re'^sers. 6 d, the loops 
pass over the needle heads with the others, but 
with the visibb^ part of the ribbing loops 
showing the opposite way. 

Many Inventions. A method of form- 
ing fancy patterns on the ])lain knitting frame 
was by the use of a long \N'ire named a iirkhr. 
With this the weav(‘r shifted 
the loops according to the pat- 
tern. To make this automatic 
would effect a saving of labour. 

A poor stocking maloa’ of ^lans- 
ticld, namc!<l llutterwortb, bit 
<^>n a j>ra^tical solution of the 
problem, and, by one means ’ 
nr another, John Morris, a Nottingham 
hosier, obtained possession, and patented 
the idea in 1764. Morris’s specification 
runs : “ For making by a macliine to 
l»o fixed to a stocking frame, eyelet 
lioles, or network, having an additional row 
of frame tickler needles.” This ma'^hine is 
worthy of special attention, because it shows the 
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first step towards the development of the lace 
loom. Felkin thus describes it : ” The tuck 
presser and ribbing apparatus were combined. 
The tuck presser brought the loops to be shifted 
to the needle heads ; and, in order to make the 
eyelet lioles, these were removed 
by a short, fiat- pointed tickler 
fastened to a bar. These tiekk'i’s 
covered the beards, pressed 
tliein into the grooves, and then 
look off the loops, and by a 
side movement placed each of 
them on the next ne(‘dle on 
either side, leaving a series of 
fast holes below the next course 
of loops.” 

Improved Tickler. A. Else, an ingenious 
inventor, devised an a])paratus to regulate the 
tickler’s action on a sliding bar, doubling the 
.•^peed of the machine patented by Morris. 
Though Strutt might have sued Morris 
for infringement of his patent rights, he 
let him alone ; hut Morris piirstied 
Else, on tl\e ground that the improved 
tickler was an infringiunent of his 
tickler patimt, w(.ni the ca.se, and 
annexetl the improv<*ment. 

Hand Knitting Frames. 
.\t this point we must l(*ave the 
story of hosieiy invention. 
Ex(H‘pt in a few particulars, afte.i wards 
dealt with, the course of invention took 
two directions not cognate to the ])res- 
ent stage of our inq\iiry. The one 
direction was towards the d(^velopment 
of netting and lace frames; the other 
turned din'ctly to transforming the 
knit tin*’' fianu' from a loom into a 
machine, idtimately to be driven by 
}>ower motors. In our study of the 
b()si(‘ry factory, the latter ])art of the 
outline ol the vast, s»ibj(‘(*t is gbinced 
Meantime, onr intcri‘st. is in the liand 
J5y adding on to Ifenson’s description 
frame the improvements eniimeiat(^d, 
we can obtain a fail* view of the general rbarafter 
of the various band fram(‘S now in 
use ; but we ])urposi“ making 
ourselves thoroughly sure of an 
understanding of the maebinc by 
viewing the princi])al details in 
order. 

Needles. Two forms of 
needle may be taken as typical of 
tin* whole class— those arc the 
bearded and the latch needles. 
Le«*’s needles were wdres, [)ceu- 
liarly hooked. The hook was 
turned straight at the head, but 
the hbarpened ]»(>int was given a 
waved curve, which was called the heard. 
Jur.t under the curved point the stem of 
the hook was grooved so as to admit 
the point of the needle when ])ress(*d 
down and to form a solid loop of steel. 
The form of tliis needle has been improved, 
the beard being straighter and easier to ])re8s dowaq 
thus obviating the risk of splitting the threads. 
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Tho latch needle, invented by M. Townshend 
in 1858, does away with tho need of a presser 
bar, and is very useful in many kinds of modern 
frames. Instead of the curved beard, which is 
pressed into tho groove, this noodle has a hinged 
latch, or pin, with a fork at its point. Tho pin 
is hinged into tlic stem of the needle just below 
tho point of the hook, with which it forms, 
when closed, a solid loop of steel. As the thread 
comes into tho hook it throws back the latch. 
As it approaches to pass over the hook, the loop 
throws the latch into position 
and so passes over clear. 

Sinkers. The function of 
llio sinkers is to depress the 
threads for the formation of the 
loops. Originally the stocking 
frame had only one set of sinkers ; 
but as w'C have it at present there 
are two sets — tho jack sinkers 
and the frame sinkers. The 
former depend singly on lovers, 
or jacks ; the latter are fixed in 
a frame bar. Sinkers arc thin 
metal j)lates, shap<^(l like })roa(l 
hooks with round points, which 
gently form th(j loops on the 
threads. 

Jacks. The long lovers 
which liold and move t he sinkers 
are named jacks. They are 
a(?tuated by springs driven by 
the slur eoek. 

Slur Cock. Along a bar 
under the jaeks runs a small 
bloek named the dm' ax'k, 
which, as it passes, lifts the. 
jaeks and so depresses the 
sinkers. The to-and-fro 
motion of tho slur is imparted 1 
the side. 

Locker and Bar. When the sinkers have 
formed the loops, the loek(‘r 1210 < 7 ] is brought 
forward to fix them in posit ion. The bar [2l0p] 
extends along the baek of the frame, to be out 
of the way of the rest of the mechanism. 

Pressers. TIkmc. are ditferent forms of 
presser. On the common hand frame the presser 
is a strong bar extending above the needles At 
the moment the loops are passing over the 
needles the bar is brought tluw'ii to depress tho 
heards and form the hook into a smooth loop 
"I’lie pressi'rs on the rib hosiery a])pliancc havo 
a similar action. 

Mountings. Ribbing ap])aratus. ticklers, 
brocade cylinders, and various other appliances 
for the making of fancy figures are fitted on 
to tho knitting frame, and are technically 
described as nioinifings. These mountings aro 
vciy numerous and varied in character. 


Treadles. On tho common hand frame 
there are three treadles. Two, one right and one 
left, arc for bringing down the jacks ; the centre 
treadle brings down the presser bar. 

Working the Old Hand Frame. 
These parts are supported in a strong framing of 
w'ood, and at the centre is the weaver’s seat [215a] 
Taking up his position, the weaver throws his 
thread, //, over the hooks by hand. Pressing tho 
right foot on the treadle, /, ho brings the slur 
along under the jacks, A:, forcing down the sinkers, 
and so forming the loops between every alter- 
nate pair of needles. Then he brings the lead 
sinkers, e, down on the loops, to 
divide the loops over all the 




needles, locking up tho jacks at 
th the thumbs, 
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the same time with 
and eciualising all the loops by 
these combined movements. Ho 
brings the loops thus formed to 
tho needle heads, 6, throws up 
tho frani(‘ with the helj) of the 
strojig central spring, presses tin* 
centrti treadle, gr, to bring dow n 
the presser bar, c, carries the web 
over the needle heads, and lets 
tho piesscr rise. Lowering the 
frarm^ to tho point at which tho 
nost^s of the sinkers can catch in 
the work, he draws tho web 
gently baek. Finally, tho knit- 
ter a I low's the frame to resume 
its balance, holding his thunihs 
lirmly on the thumb-plato thi^ 
while. When tho franio has lo- 
turn(*d to its normal position 
lie lets go, and begins another 
course. 

Cottage and Factory. 

The use of tho hand frame has greatly decayed, 
and the factory threatens to absorb the whoK* 
hosiery industry. On this fact Mr. Mnndclla, 
A well-known authority, passes tho following 
judgment; '‘Notwithstanding tho growth ot 
the factory system, there is still a use foi 
some thousands of the old hand frames; and 
the framew'ork knitters, wnth their free choice 
of work hours, their independent position, 
their healthy life in rural villages far from 
the tyranny of the factory bell and tho noi.so 
and unnatural conditions of modern manufac- 
turing towns, preserve some traces of tho days 
before the tall chimneys claimed human beings 
as mere details in a vast machine They may 
only be a survival, but perhaps they may main 
tain an old tradition until the da^vn of a coming 
time when some motive powder other than coal and 
steam shall restore to oiir toilers in many trades 
tho condition.-^ of life and work w'hich tho factory 
system has destroyed.’* 
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Proposition 15. Problem 

To draw a straight line perpenffirular to a. giren 
straight line at a given ^minl in it. 

Fir.st Method. Let AB he 
tlie given stiJiight line, and 
P the given point in it. 

( \)nstru<'tion. Finm A li enf 
oft* any two 0 (|nal parts l*C 
ajid PD. 

Witli centi i s C and D, and 
any radius greater than CP, draw 1 \n o arcs cut ting 
at K. .loin PE. Then PE is JL to AB. 

Proof. Join CE, DE. 

In the As CPE, Dl’E, 

CF*— DP, PE is common to both As, 

CE - DE, since tliey are radii of e<iual 0.s. 

.lCPE - Z-DPE {Prop. 7). 
each of these z_s is a rigid {Dej. S). 
Second Method. Ltd AB he the given straight 
line and P tlu‘ given jjoint. 

(^<mstrudion. With centre 
T* ami any radius, diaw an 
arc (T). With centre C 
and the same radius cut 
this arc at E, and with 
centre E and tlie same 
^ radius cut the art! at F. 
From centres E and F, 
with any I’adius greater than half EF, draw 
two ares cutting at C. Join Pi}. ^Ilien P(i is 
J toAB. 

Proof. Join PE, PF, CE. 

The A PCK is e<[uilateral, since its sides are 
radii of titpial 0s. 

.*. A PEE is etpiiangnlar {(nr. Prnjr o). 

But the thret! z_s of the A niaktj IHtr 
(Prop. 14). 

I (J 180" t;o . 

Similarly, it can he shown that _ EPF - 
But lEPF is Insected hy the straight line 
PC {PrttjK 8). 

_EPG :}0’. 

/.BPC -= 00" 4 ;io- - 00’^, 

/.f’., I*C is .J_ to AB. 

Proposition 16. Problem 

To draw a straight line perpetulicuJar to a gir. n 
straight line freon a given 
point outside it. 

First Method. Let AB 
he the given straight line, 
P the given point. 

Co nst r u. cti o n . Wit h 
centre P, ar.d any radius 
great enough to reach a 
point on the other side of 
AB, draw an arc cutting 
AB at C and 1). With centres C and D and any 
radius greater than half CD, draw two arcs 




cutting at E, on the other side of AM from P. 
.loin I’E, cutting .VF^ at K. '^rheu PF is _]_ to Ail. 

Proof, 'riie A^^ CPE, Dl'E can he ])roved 
eijual in all ri‘spt‘cts {Pr<tp. 7). 

.iCPF- ^Dl»F. 

Hence, the As CPF, DPF^' have two sides and 
t lu! contained ^ of the one ecpial to two sides 
and the contained L of the other. 

they are ecpial in all respt*cts {Prop. 4). 

^Pl^^tv ^PFD. 

PF is i. to AB {J)ef. 8). 

Second Methnd. Construction. In AB take any 
two ])oints C and D. With centre and radius 
( J \ descrihe an are. With 
cent re* D and radius DP, 
di'scrihe an arc cutting 
the first arc at E. .loin 
“6 PE, (tutting AB at F. 
Then l^F is I to AB 
Proof. The As 
E(.T) are e(pial in all 
respects {Prop. 7). 
Z.FDI*- _FF)E. 

F Fence, the As FDP, FDE have two sides 
and the cont.ained _ of the one e<jual to two 
sides and thi! e<»ntained J. of the othei’. 

.ilMG) - .lEFl) {Prop. 4). 

PF is J_ to AB {Def. 8). 

Propobition 17. Problem 

At a given point in a given sfraigld line, to make 
an angle ef/ual to a givrn angle. 

Let P he the ]‘oint in the straight- line DE at 
whicJi an angle is to he, made equal to the given 

lABC. 

Construction. 
With centre B 
and any ra<lius, 
descrihe an arc 
entting AB and 
BEatti andl^ 

^^'ith centre F^ and tlie .■‘aim* radius, de.scrihe 
an are UK, ciifting DE at FF. 

With centre H and radius EG, <h*aw an arc 
cutting the are FIK at L. .loin PJj. 4'hen 
_EPL is e<jiial to the given L . 

Proof. .Join FG, Hlj. Then the A^ BFG, 
PIFL are equal in all resjn*cts {Prop. 7). 

_AB(J _LPE. 

Proposition 18. Problem 

Through a given print U) draw a straight line 
parallel to a. giv n straight 

Q ^ line. 

Ijet AB lu* the given 
straight line, P llu* given 
point . 

Construction. Tu AB 
^ ^ take any jioint 0. .Join 

PC. At the point P in the straight line CP 
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make, by the construction of Prop. 17, the 
4.I)P€ equal to the ^PCB, and alternate to it. 
Then DP is 1| to AB. 

Proof. Since the straight line CP meets the 
two straijrlit lines DP, AB, and makes the alter- 
nate anj^lcs eijual, 

DP is ,i AB (Prop. 11). 

Note on Drawing Perpendiculars 
and Parallels. In practi(;al work, per- 
pendiculars and parallels are not draw'll by using 
the constructions given in Propositions 15, 1(> 
and 18. A set-square is used instead. This is 
simply a right-angled tiiangle, cut from thin 
wood, or other suitable material. 

Sup})ose AB is a 
given straight line, 
and P a point through 
which we wish to draw' 
a straight line X to 
AB. If we ]>lace a 
straight ruler, Cl), 
along the line AB, 
and put one of the 
perpendicular edges of the set-square against iU 
wc can tlien slidii the square along the ruler 
until the edge LM passes though the point P. 
By drawing the line LM w’o got the perpendicu- 
lar wc required. 

There are tw'o obji'ctions to this method. 
Tlio one is that the corner INI of the set-square 
gets I'ounded, through constant use. The olluT 
is that it is dillicailt to g(‘t. the ])oint of the 
pencil right up into the coi ner formed by the 
ruler and set-square at M. It is tlierefore much 
better to ]jroceed as follows : 

Place the kmtjcd 
edge of the square 
along the line 
AB, and put tln^ 
ruUu* lip to one of 
tlic other edges. 

i^xt, holding the 
ruler tirmly, turn 
the square about- 
the corner M, 
into the position 
shown by l-he dotted lines. We have thus 
turned the square through a right angle, and 
the edge ]jN is tlierefore at right angles to 
its former direction, lienee, if we now slide 
the square along (be riihu- until its long edge 
passes through the ])oint P, 7 p.^ into t-lie 
position L'M'N', we can draw' the perpendicular 
required. 

Proposition 19. Theorem 

If Um tnanglf.i hare tiro aiujlps of the, nm equal 
to two av>gles of the othtr^ ami a >7/^ of the ove 
eqiud to the correspond iuq side of the other, the 
triaiujles are equal in nil respects. 

If two zLsof one A are equal to two of 
another A, it follows that the third ^.sof the 
tw'o As mu.st be equal. For the sum of the 
three z.8 of a triangle is equal to two right lh 
{P rop. 14). 




And since 


Let, then, ABC, DEP bo two As in which 
the Z.S A, B, C arc respectively equal to the lh 
^ ^ D, E, F, and the side 

yA yr BC = the side EF. 

\ yT \ It is required to 

X \ X \ prove that the 
^ ^ ^ ^ A ABC - A DEF 

in all respoct-s. 

Proof. Place the A ABC on the A DEF, so 
that B falls on E, and BC along EP. Then, 
since BO - EF, 

C must fall on P. 

And since L E 

BA must fall along ED. 

And since .L C z. F 

(JA must fall along FD. 

/. the ])oint A, which is the intersection of 
the lines BA, CA, must fall on the intorseetion 
of the lines ED, FD, 7.#?., on the point 1). 

A ABC coincides with the ADEF, and is 
equal to it in all respects. 

Proposition 20. Theorem 

If the hupoteniise and one side of a rigJUuDighd 
triangle are. respcclirclt/ equal to the hypotenuse 
and one side of another right-angled triangle, 
the triiyvjles are. equal in nil respects. 

, Lot ABC, 

/f. ,r 1)KF bo two 

I I right-angled 

I I As, inwiiich 

r ^ ^ t he L H ABC, 

' DEF are 

right angles, the hyjiotenuse AC— the hypo- 
tenuse DF, and AB-- DE. 

It is required to prove that the As are equal 
in all respects. 

Proof. Place the AHEF so that DE coincides 
with the eijual side AB, and F falls on that siile 
of AB aw'ay from C. Let F' be the new' posit i(ai 
of F. ’ 

Then, since z.s ABC and ABF' are right l.s. 

/. B(J and BF are in a stiaight line (Prop. 2) 
AF(- is a A, in which AF=- AO. 

lAFHI = z.ACB{/Vop. 5), 
i.p., Z.DFE— 1.ACB. 
in the A« ABC, DEF, 

L ABC -- 1 . DEF, z. ACB - L DFE, AB - Dlv 
the As are equal in all respects (Prop. I'-O 

Proposition 2 1 • Theorem 

If one side of a triangle is greater than another, 
the angle opj^osite to the greater side is greater than 
the angle opi)osite the less. 

Let ABC be a A, iu which 
^ ACis>AB. 

It is required to pro\'e 

/ that L ABC is > L ACB. 

Proof, From AC cut oil 
^ A1) = AB. JoinBD. Then, 

since AB — AD, 

/. L ABT) - L ADB (Prop. 5). 

But the exterior Z.ADB of the A BCD, is > 
the interior opposite Z.DCB (Prop. 10). 

z.ABDis >z.ACB. 

Still more, therefore, is L ABC > L ACB. 
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Sulphur and Brimstone. This sub- 
stance is usually associated in our minds with 
tire and the nether regions. I'lie popular super- 
stition has some foundation in fact, as brim- 
stom^ is found in the neighbourhood of volcano(‘s. 
Sulphur or brimstone is the main constituent 
of perhaps the most important of all chemical 
substances —namely, sulplmriv arid. It occurs 
in nature as native sulphur in certain parts of^ 
the Avorld, particularly Southern Italy, where 
it is sometimes extracted in a rather primitive 
manner. The sulphur ore, whtui poor in sulphur, 
is made into a heap, and the heat derives from 
I aiming a part of the sulphur m(‘lts the rest, 
which runs out and is collected. Such a proce.ss 
is, of course, very wasteful, but has the ad- 
vantage of simplicity and cheapness, A betttu* 
plan is to supply the heat liy burning fiu^ 
and to allow the molten sulphur to collect. 

Various Sulphur * recovery 
cesses. In other proci'sses the sulphur 
mclied out by treating with a ho( liipiid, siudi a.s 
a saturated solution of calcium chloride, or by 
using superheated steam. All these proccisses are 
l>ased upon the principle that the sulphur melts, 
leaving th(‘ earthy material behind. A recent 
adaptation of this process has been made use 
of to obtain sulphur from deposits in the State 
of Louisiana. In the neighbouihood of Lake 
C harles Lity there is a large deposit of sulphur 
under a layin* of shifting sand, and 200 ft. to 
‘JoO ft. Ixdow the surface. The sand formed, 
until recently, an impassable barrier to the 
Md[)hur deposit, and all attempts to freeze the 
sand, a method which at other times has given 
satisfactory results, proved in this lase un- 
i vailing. However, Frasch has recently patented 
;ind developed a method in which super -heated 
w atcr, at a temperature of (J. in forced doAvn 
into the sulphur deposit through a steel tube, 
iind the molten sulphur forced up another tube 
idaced inside the former (ChTinan Patents, 40142th 
b‘>l4:i0, 401431). 

Sulphur can also be distilled, and it may }>ay to 
treat lieh ores in this maniK'r. 'Phe vapours are 
(^ndensed and form flowers of sulphur if the 
cooling chamber be large and the temperature 
not allowed to rise too high, otherwise tin? sulphur 
melts. Molten sulphur run out and cast into 
hlcKiks is known as roll sulphur. Distillation, 
kowover, is usually resorted to for refining 
-ulphur. 

Besides native sulphur, the element can bo 
obtained from certain sulphides, particularly 
that of iron, known as iron pyrites, which occurs 
Jd)undantly in various parts of Europe. This 
substance, if heated, parts with rather less than 
kalf of its sulphur, but the process is not used 


to a large extent for obtaining sulphur. Pyrites 
arc more suitably employed for producing 
rtulpluir dioxide, as wc sliall [)rch}ently see. 
Sulpliur may also L'o obtained from coal gas 
by-products, such a.s the spent oxide from the 
gasviorks. Here, again, it is better to prt'parc^ 
sulphur dioxide rather than sulpliur from sueh 
sourct's. Sulphur can also be obtained by a 
number of processes from alkali wasti', whieh 
consists largely of sulphide of ealcuum. 

Carbon Disulphide. We have just men- 
tioned this substance as a suitable solvent for 
sulphur. It is also largely uscfl as a solvent for 
otluu* suhstaniH's. It is prepared by passing 
vapour of sulphur over red hot coal or 
charcoal. Vertical retorts art' used eonsinicted 
of cagt iron, or eartlu'iiware, glazt'd insidt^ 
[shown diagrammatieally at A, in IJ. The lid 



of the retort is provitlt'd with t wo openings -- 
out', B, for the introduction of fresh ehareoal, 
the other, P, for leading off tin' vapours to 
the condt'ust'r, whilt' the siiljihur is introduced 
through an opening at 1) at. the bottom of tht' 
retort. This opening is fitted with a tube 
sloping gently upAvards, down whieh the sul[dmr 
runs, and is vaporised on llowing into the 
retort. The vapour passes ii]) tlirough the mass 
of charcoal, wlu'rehy the larger quantity is 
convcrti'd into carbon disulphide. The vapours 
h'ave the retort by a Avide tuh(‘, F, sloping 
upwards, in Avhich the sulpliur. cond(*nses and 
floAVS back again into tlui retort, Avhile tho 
carbon di.sulfihide, Avliieh is far more volatile, 
passes on int«> another Amssel, F, in Avhich any 
residue of sulpliur is deposited. Tlie A'apoiirs 
are condensed in a suitable condenser, 0, and tlu' 
liquid is eolleeted in a receiver, H, and may Ik‘ 
drawn otf tb rough the eock, K. 

Any vapours of carbon disulpbide Avhicli 
escape condensation arc absorbed in a vessel, L, 
containing shallow trays filled Avith a vegetable 
oil. TJie crude carbon disulphide wliich still con- 
tains a small quantity of sulphur, is purified 
by distillation. When large quantities are taken, 
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Hiich as five tons at a time, the distillate is 
colleetecl in several portions ; that which comes 
over first contains most of the evil-smelling 
constituents. Sometimes the crude product is 
distilled over (uiustic sod^i, which holds back 
sulphuretted hydrogen and otluT impurities. 

In place of caustic soda, certain metallic salts 
vv^ich react with sulphides, such as copper 
sulphate or chloride of lime, will serve the pur- 
pose. Thus, 100 parts of crude materi(d may be 
treated ^\ith two or three parts of dry copper 
sulphate, and then redistilled over a fresh 
ipiantity of the same substance. 

Carbon disulphide, or hLs)flpJn(h\ as it is 
sometimes calh'd. is a colourless, very volatile, 
and luaivy rapiid, whieli has usually a v(‘ry 
repugnant odour, due to the presiaiee of small 
quant iti(‘s of sulphur compounds. As already 
statc'd, it is an excelhuit solvtuit, a.nd will di.ssolve 
ehuneJits such as phosphorus, iodine, bromine, 
chlorine, and sulphur, and a gn'at variety of 
organic substaiuas, such as rubber, ea.mphor, 
fats, and grease of all kinds. 

(’are must be taken to avoid inhaling the 
vapours, as it is of a very pfusonous nature, and 
would probably tind a much wid(M‘ use w<Te it 
not for this cireumstane(‘. As it is, it is v(‘i v 
largely (‘uiployed in a number of industries for 
extracting fat and grease. It is also used in 
rublxM’ factories [see iNDiAHniUKKj and for 
making viscose [si‘e f\\i’KHMAKiN(j]- 

Sulphur Dioxide. Th«‘ preparation of 
sulphur dio.xide from native sulphur, pyrites, 
spent oxide, or oth(;r sources, is the first stag<‘ in 
tlie manufacture of sulj)huric acid. 

Spent oxide is a mixture of about (*(pial parts of 
oxide of iron and of sulphur. Jn the neighbour- 
hood of large towns, whore much gas is burit(‘d, 
it is plentiful, and forms a good material for 
making sul])hur dioxide. Brimstone is j)raeti- 
eally free from arsenie, and gives the purest 
product ; spent oxide is somewhat inferior, an<l 
pyrites, whieli always contains much arsenu*, 
yields the lowest-grade ai'id. The laimstone, 
pyrites, or spimt oxidf', is heated in a small 
furnace, with the admission of suflieieiit air 
to combine with the sulphur to form suljdiur 
dioxid(‘. As a rule, rather mon^ air than is 
n('e(*ssary must bo admitted into ibe furnace, 
and the ])roe(‘Ss must be ri‘gulat(‘d so that as 
little sulphur as possible* vaporises and sub- 
limes unchanged. Owing to the exec*ss of air 
preseiil, some of the sulphur eonibiiies with 
moi’(* oxygen than is r(*(piired to form the 
dioxide so that it becomes eoritaminat<‘d with 
sulphur Irioxide (or suliihurie anhydride), 8(1, . 

Since the air contains only ono-l*iftli part by 
volume of oxygen, the strongest gas produced 
lannot possibly contain more than 20 ))er cent, of 
sulphur dioxide. As a matter of fact, it do^'s not 
usually contain more than 15 per cent, when burn- 
ing siilpliur, and only S per cent, when burning 
pyrites. Tn working with sulj^hnr and spent oxide 
it is easy to avoid using a large (Excess of air, Vmt 
witli pyrites a larger excess is necessary in order 
to effect a thorough roasting of the material. 
In the manufacture of sulphuric acid, this is 
of little importance, as an excess of air always 

4020 


has to be admitted into the chambers, .sullicicnt 
to oxidise the sulphurous to sulphuric acid. 
On the other hand, when preparing sulphites or 
a solution of sulphur dioxide in water, a?) 
excess of air should be avoided. Large quan 
titles of acid ealeium bisulphite are prepared 
for the manufacture of sulphite cellulose [s(( 
Papermakino], and here also an oven which 
will produce sulphur dioxide gas 
K with as small a percentage of free 
oxygen as possible will have the 
advantage. Liquid sulphur dioxide 
K often sup])Ued in ‘‘ syphons " [2]. 

■ H Brimstone and Pyrites 

I ffl Burners. Tlie ovens for burii- 
B .8 suljdiur (brimstom*. burners) 

and spent oxide are eomparativel)- 
2, simply eonstrueted. Thty consist 
sr I, PUT ROUS contain material placed 

Aum SYPHON fui’naee, composed of an iron 
n‘t ort in tlu^ form of a long box 
])rovid(“d at- one (aid with well -titling doors for 
charging, the otlu*i‘ end leading to the tliie. 
'riiese doors have ventilating holes which can 
b(‘ o{U‘ii<*d <»r closed at will. In this w^ay the 
supply of air esin be satisfactorily regulated and 
tbe formation of suljihur trioxide avoided. 

Pyrites burners are provided with a grati* 
formed of bars on wliieb the material is })la-e(‘d. 
Besi(h*s tbe lumps there is always some lim* 
])owd<‘r or smalls," for whieb special furnaces 
liave to In* provided. In some works, when 
pyrites are ))urnt for preparing sulphite lupioi’ 
the gases are led through a Kellner liltering 
tower, wliiidi contains Ium])s of lim(‘st(>ii(‘, so 
that the suljdiurie acid is ndaiiied by the liine- 
stom* as ealeium snl[)hate. Tin* tower is washed 
out from tim(‘ to tinn* with vvat(‘r. • 

Sulj)hurie acid has a greater tendency to be 
formed in the burners if moistun^ be ])rt‘st*nt. 
If the temperature of the oven should get. loo 
high, some sulphur will be sublim(*d unchanged, 
and block the outlet pipes and Hues, so that eari' 
must be taken to see that the furnace does not gel 
too hot. This may be done partly by avoiding an 
excess of air, and partly by cooling tlie furnact'. 
^Ve can cool the fiiina.ee by filaeing a waler- 
jaeket round it, or else by playing a jiit of wat(M 
on to it. The colour of the burning sulphur 
is an indication whetlu*!* the right amount of 
air is being admitted, as the sulphur should 
burn with a pale-blue llame tipped with white. 
If the furnace gets too hot, ydTlow^- brown eloud'^ 
of sulphur vapour make their appearance. 

In somi^ plants, that part of the sulfihur whieli 
is not burnt straight away, but sublime's, has 
an opportunity of burning in an intermediate 
ehaniber before the gases are led away, la 
this manner the drawback common to most 
sulphur burners where tbe sulphur sublimes it 
the temperature gets loo high may be avoided 
In another plant a continuous siqiply <»l 
molten sulphur is burnt by subliming it and 
introducing air to burn the sulphur vapours. 
The sulphur dioxide then passes through a 
chamber loosely packed with bricks in which 
any sublimed sulphur deposits. The great dis- 
advantage in working pyrites burners lies in the 



formation of much fluo dust, whicli is taiTu*tl 
along by the gases. Long settling chambers 
^^he^e the dust is deposited arc necessary. In 
some plants the chainbei-s have baffle plates 
which effectively hold ba^-k the imcly (Iwuhnl 
particles suspended in the current of gas. 

Sulphurous Acid and Sulphites. 
'I’lio cas is* It'd IhroHCih » small qiiantily of walor, 
which soon la-comos saturated anti no longer 
ahsorbs the sulplu.r dioNitlf 
(luantitios of snlphiirif acid. The 
passes into touors filled with ooko, over whit 1. 
water is allowt'd to trickle, the excess of nitrogen 
escaping into the air. 

For the preparation of hqual sulphin d.oxi I 
it is necessary to have the gas free from 
for which purpose* a saturated solution o s - 
ph, irons acid is licatisl in a leaden Mo 
The sull.liur dioxide which oseapes is p. sm 1 
through oil of vitriol, which retains the moist ii, 
and then on to a eompre-ssor, where it is condenM tl 
to a Uquitl in a very similar mannci lo tin 
preparatitm of litpiid ammonia Iseo ■ 

This litiuitl sulphur dioxitle is m a ‘ ‘’"Y, ' .i,! 
form for use in many industries. Snl]) uiro s * 
is us(‘d for extrai'ting oaleiuin 
piiosphate fi‘om hones, for hleaeh- 
iiig all sorts of vegetable fibre's 
jiiid animal products, and alse> 
for disinfe'cting. The* sodium 
:uhI calcium salts of sulphur- 
ous acid are of importance. 

Sodium hisul- 
jihite is prepared 
i»y saturating asei- 
liitiein e’ef sexla with 
I he gas. The* bisul- 
phite (NalTSf.);,) 
is converted into 
uormal sulphite 
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up oxygen to sulphur dioxide, (*on\ editing ^ it 
into sulphur trioxide, whicli on eontae't with 
wafer produces sulphuric acid. This is the* 
ehamher process in a nutshell. 

'Fhe lower o.xidc so formed refeinns the higlie*r 
«>xide by contact with air and is again reduecef 
with formation of more sulphuric acid. Ihe* 
oxide e^f nitreigen acts merely as a earriei- 
without itst'lf unde'rgoing any permanent ehange. 
'rhe*e)reticallv, then, ei very small etuaiitity ot 
oxieles of nitrogen is siifheie'nt to eemvert an 
unlimited (luantity of sulphurous into sulpliunc 
acid pre)vieled sunicit'iit air and Avater be present. 
In practice, however, there is always a loss ol 
oxitles of nitrogen, as will be seen shortly, liie 
elu'inuad ehangf's may be repi es(‘nted thus * 


SO., + NO., 
Snlplnir Xilrogen 
dioxide peroxide 
‘2NO 
Xitri' 
oxide 


N(> 
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H.O' ‘ .SO, 

Water Sulphuric 
or steam acid 
()., 2NO., 

Oxvgeu Nitrogen 

from III r peroxide 

Fig. 3 ilUistrab's 
1 ^ the formation of 
sulphuric acid in 
the ehaiuU'r pro- 
(M'ss. Snip li u r 
dioxide (SO,), ob- 
taint'd by burning py 
rites, sp«‘nt oxide, or 
brimstone, ^reaet.^ 
with luglK'i* oxides of 
nitrogen (NO,), ob- 
tained from nitn*, to 
yield sulphur trioxidi* 
(SO,) and the low(*r 
oxide of Tiitrog(*n 
(NO), 'rhe sulphur 
trio.xiile (SO;) com- 

3. PL.VNT FOK MAKINU srUMllTKIC ACID BY CHAMBKIl PHOCESS the Water 

(ir.O) from the steam to form sal pluirie arid 
H SO.) whih* the loner oxide ol nitrogen (NO) 
combines with 1 1..' oxygen (( )) from t he air to form 
the higher oxide of nilrogi'n (NO.), ready 

this oxvgeii agiiin lo a further quantity of 
Siilqliiir ilioxide with the foriiiation of more 
snlohurie acid, and so on iiidelmitely. 

WopKlng Processes. Having now ex- 
plained the principle of the " ehamher pro- 
ee.ss. we will shortly deserihe the const riiet mn 
of till' plant [3] and its mode of ^rking. 

The Hue gases from tli<' sulimiir or pyn es 
burners .are brought into loiitaet. w;ith oxides 
of nitrogen evolved from pots eontainiiig nitie 
and s«lf.hurie acid ,.liteed in the line, whencx- 
they pass together into a senes of lo.ul chain 
supiaivtcd on a wocslwork 
sembling boxes without bottoms. J ley s . 
in large leaden trays sealed by a water joint as 
.shown in the figure. Thc'y have I"** « ^ ; 
tain cubic capacity for cvc.-ry pound 
acid produced. Steam jets supply Ih' "»br 
neees.sary to complete the reaction. 1 he mH- 
phuric acid condenses and collects at the lK>ttom 
of the chamber from which it is drawn oil. 

The escaping gases consist ot atmosphcii 
nitrogen and unconsnmed o.xygon and steam, 
'rhey* hold mechanically some quantity of oxides 
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uormal suipimc . 

(Xa,S0..7H..()) by mldiug to it a solution of soduun 
( iirbonato in tlic^orrcct proportion. [ForcaU lum 
:iud magnesium sulpbites st'c Fapekmaktnc.. 1 
Sulphuric Acid. It is e<)nsKh*red by 
some that the manufacturing activity of any 
rountry may be very Hosely estimated by its 
(onsuraptioii of sulpburie acid. It is perhaps 
the most important of ebemit'al subslanet's, ami 
tlie basis of many important industries. 1 uh 
: ire two methods of manufaetun* termed respee- 
lK (‘ly the chawher and ronfact proei'sses, tiotli ot 
uiiieh are worked on a very large scale in this 
• •ouutry. The eoiitaei process is eomparatuely 
111 w, but is likely to supersede the older ehaui»M*r 

process. .. . 

Wo shall eonsid(*r the ehambef process lirst 
We have already shown how large quantities ot 
sulphur dioxide and sulphurous acid may be 
prepared by burning sulphur or spent oxuie, 
Ol- by roasting iron pyrites. The whole prm'css 
of the conversion of this substance into sulpUune 
acid lies in the addition of one 
to the molecule of sulphurous acid (H.^St)-; t 
IIMX), Sulphurous acid solution m eonlaet 
"ith air is slowly converted into sulpnunc aeia, 
hilt the process is too slow and cumbersome tor 
luanufacturing purposes. It has long lx|en 
known that the higher oxides of nitrogen give 
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of nitrogen and sulphuric acid. ]f allowed to 
escape* they would pollute the atmosphere 
and add to the cost of production through w'aste 
of the valuahh' oxides of nitrogen. To avoid 
this loss th(‘y are^ conducted to the bottom of 
the “ (jJay-l^ussac ” tower [see 3 J. This tower 
is \isiially cylimlrical, 
and built of lead likt^ 
the* chambers. It is 
lilh'd with coke and 
provided at the top 
with a cistern to hold 
“chamb(*r aciid. ’ This 
acid collects in an ob- 
long vessel und(‘r the* 
chamber, termerl an 
acid “ egg ” [3 and 4 ]. 
wlicius? by air pressure 
cistern in tlw* to]) of 
finds its way through a 
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it is forced up to th(^ 
the tower. 'Dnuice it 
number of “lutes | 5 J tix(‘d in tlu* lead roof of 
the tower, and. trickling down 
over th(^ coke, absorbs and carries 
with it th(j greater portion of the 
nitric, fum(‘s contained in the 
ascending cuiTcnt of gasi's. A 
means must now be found for 
fiH'cing the acid from the oxides 
of nitrog('n and conveying the 
latter into the cliamiu'rs for 
further action on tin* sulphur 
dioxide. 'fhis is ('fleet (‘d iiy _ 
means of a “(Jlovc'r ’ tow(T, 5 la’TK 

which is built on a similar fwin- 
ciple to the (Jay-Liissac tower. 

'fhe sul])huric acid cotitaining the oxid<'s 
of nitrogem is forc(‘d up into the cistern at the 
top of tlie tower, and as it descc^iuls it nu^ets the 
hot IliK* gases from tlu*. j)yrites liurnt'rs, with 
the result that the sulphuric acid gets lieated, 
and most of the oxides of nitrogen and some 
of th(' water are driven off and carric'd along witli 
the Hue gasc’.s. It will be. sc'en, them, that the 
sulphuric acid in tlu*. (Hover tower not only gives 
uj) its oxides of nitrogen, but, at the sanu* time, 
is comn'iitrated, while the; stc'am and oxidiw of 
nitrogen arc carried togetlu'r into the cha.rub(*rs. 

Chambers. ^lost works jjosse.ss at least 
tw(^ but usually not more than four of these 
ehamlu'-rs. 'fhe ehamhers, of eourse, vary in size 
accoiding to r(*(juiremerits and output. Tlu^y are 
eonneeted together by Iciichm Hues, the last eham- 
Ih'i- being connect cal with tin* (jay-Liissae tow(*r. 
As already (‘xplained, there must- b<' plenty (jf 
room in the chambers for the sulphur dioxide, 
nitrogen oxides, and st(‘am to react with one 
another before th(\y reach the ( Jay- Lus.sao lower. 
Of oours(*, the fast(‘r the gases are fed into the 
chambers tlu? larger the chambers must be built. 

Avoidable and Unavoidable Losses. 
In any manufaeturiug pnx^ess, tlu^ actual 
chemical changes which taki*. place arc’ n(*ver 
exactly represented by the theoretical clu’inieal 
c()uati()ns; and in the manufacture of sulphurici 
acid thc.se (diemical reactions are never (piite 
eompleU*, so that a certain proportion of sulphur 
dioxide and nitric oxides which is not di.s.solved 
in tlu' Gay-Lussac tower escapes and is lost. 
it )28 


It is a (piestion for the manufacturer of sul- 
phuric acid whether it will pay him best to 
increase his production by feeding in the gas(‘s 
faster, and losing a larger proportion, or going 
to the expen.se of building and up-keeping 
larger chain ber.s. In France a method known 
as forced workintj is employed. The amount of 
nitric fumes caiTiod away from the ehaml>ors is 
considerable, but the plant is provided with extra 
large (Jay-Lussae towers to (ujunteract this. ;\s 
just stated, the lowc'i* oxide of nitrogen, nitric oxi(h‘ 
(NC'J), is not dis.solv('d in the (Jay-Lussac tower, but 
only the higher oxides, so that to ^^revent loss of 
oxides of nitrogen we must have a j)lentiful supjHy 
of air in the last chamb(?r. ^I’his will ensure the 
conversion of any of the lower into the higher 
oxidf's before reaching the Gay-Lii.ssae tower. 
For this jairposc? sufficient air must be admittc^d 
with tlu; other gasi's, and the excess of air nec'cs- 
.sary will vary with tlu? eireiimslanees - that is, 
as to wlu'ther the snlphiir dioxide is got by 
hiirning .sulphni-, sp(*nt oxide, or pyrit(‘s, and in 
tiu' last ease, wlu'ther rich or floor ore. From 
tlu' (‘(jiiaticms we have :ilr(;ady given it will he sc'cn 
that (monnous quantiti(;s of siilphiirie acid can 
be made' with only the smallt'sl (jinntity of ixxidcs 
(.>f nitrogen, but in praetii'e tlw* actum is too slow 
unless larger (fiiantities (^f nitn' arc used. 

Working Conditions. It will be siC'ii 
that tlu' (h'sign and working of the sulphuric 
acid plant necossitat(.'s careful control and 
(‘xperi(*nc(‘ in using tIu' right projiortions of 
ingn'dit'iits if tlie fmxa'ss is to work (*eononiically. 

giv(; .some idea, it may be stated that 
und(*r the most favourabk* (‘iivumstanc(*s, work- 
ing with plant which is in efficient repair and 
using a good cla^ss of pyritc's, tlu' supply of gas 
during the twenty-four hours iiiusl not exceed 
t<‘n to elevi'ii times the volume of tlu; chambers 
when using tlinx* to four parts of nitn' for (*v(‘rv 
hundrixl fiarts of sulphur burnt. Uruh'i; tlu'sc 
cin u instances, fierhafis 1 to ‘2 fiereent. of sulphur 
dioxide will ('.scape eonvu'rsion into sulfihuric acid. 
'Po put it into other words, for every jiouiul of 
suljihur burnt daily we must allow lG-2 cubic ft. 
of ehamb('i* space. If w(; economise the nitiv. 
and u.sc only 2-.5 to 3 fiaits per 1(K) part.s of 
sulphur, w(; must allow instead 10*8 cubic ft. In 
many works atndhing up to 25 cubic ft. may he 
found. By the method of “forced working' 
just spoken of, only some 12 cubic ft. arc allowed. 

Chamber Construction. The c(mslruc 
tion of chambers varies eonsideriibly. Of course, 
the larger the cimtained space per square fool 
of h'ad shei'ting the better, so that the id('al 
('hamher would lu; s])h('rical. 

In practice, chamlx'rs are usually made red 
angular in form, using a.s few, and making tJn'm 
as large, as ])OssibIe. A good method is to mak(' 
the first cluiiniK'r much the largest — .say, two 
thirds of the whoh* — as it is h(;re that most of tlu' 
clu'inical action t akes })lace. Tlu; s(‘Cond chamhev 
may have a capacity of two-ninths of tlu? whole, 
and tlie third ono-iiinth. The weakest acid collect .s 
in the last cliainbers, so that they should bo built 
each standing a little higher than the first, tlu' 
weaker acid running down to the first chamber. 
The substance of tbe sheet lead, of which tlu* 
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olianibers arc made, Ih in most eases somewhere 
about 6 lb. to the square foot. Sometimes the 
first chamber is built of heavier sheet, as tlie tem- 
perature is higher, and, in consequence, tlie wear of 
this cJiamber is greater. The U^ad is attached to 
a v,'Ood(*n scaffolding 
by tongiKiS [6J, 

Chambers are con- 
neoted by tunnels, 
6. LEAD TONGUE FIXED interfere lejvst 

TO A WOODEN BEAM draught when 

they lead out of the 
hotUvni of one* chamber into the lop of the 
next; otherwise th(*y are near the bottom, 
as illustrated. 

Testing Progress of Operations. The 

whole process has to be carefully controlled. 
For this purpose instruments very like rain 
gsuges ar(‘ placed on the iloors of the chambers. 
The rain of fine drops of acid is caught as it 
descends in the chambers. These* “ fcit-tales ” 
are provided at the bottom with a syphon from 
which the acid “ dri))s ” are collected. Hy taking 
the .s]»eeitie gravity of tJiese ‘‘ drips, ’ and also of 
llu* bottom acid — namely, that which has col- 
lected on tlu‘ bottom of the chambers — tlu* 
progress of the reaction can he follow(-d, and 
the su})ply of sulphur dioxide, nitric fumes, and 
st(*am regulated in accordance. 

(’hamhers are also provided witli glass ))eep- 
lioles, so that the colour of the nitric fumes 
can I )e judged. Reference to the Pure (heinis- 
try course will show that the lowi‘r oxide of 
nitrogen, nitric oxide (NO), is colourless, hut 
^\ hen it combines with oxygen it forms the higher 
oxide, nitric peroxide (N().^), whi(^h has a deep 
orange red shade, ff the contents of the last 
i hamher are pale yellow or colourless, it shows 
that there is either an insuflicient supply of 
nitric fumes or else that tfun'c is not enough 
oxygen to convert them into the higher oxides. 
In the former case more nitre must he burnt, and 
in the latter more air let in. It is e.sscnlial that 
the nitric fumes should he thoroughly oxidised 
hefon* they reach tlio (Jay-Lussac tower, as the 
higlu'r oxides only are absorbed there*. 

Chamber Acid. 'I’he strength of the acid 
which collects on the bottom of the chambers 
will depend partly upon the amount of steam 
supplied, ff the acid gets too strong — al)OV(^ 
hi.") Tw., which equals s.g. l'()2o — it l>t*gins to 
♦lis.’iolve large qua!)tities of the oxides of nit rogen, 
•ind rot only would tlun’c* he a loss of this valuable 
J^ubstanee, hut the acid would begin to act vigor- 
ously on the lead of the chambers. To avoid 
antliie corro.sioii the acid is drawn off a little 
helruv this strength. 

Acid cocks arc very liable to get out of order, 
■uul it is usual to draw off the siilphiirie acid 
(cluiiuber acid) by means of a syphon. As 
the acid frequently has to be eoncentrated, some 
makers find that it pays them to allow the 
^-trength to rise to 140 Tw., the increased value 
of the acid compensating for the loss due to the 
‘ orrosion of the chambers. 

Gay-Lussac and Glover Towers. For 
fho Gay-Lilssac tower to do the work of reeover- 
'^ig the oxides of nitrogen efficiently its capacity 



should be not less than 1 per ecait., but preferably 
nearer 2 per cent., of the capacity of the chain- 
bers. The same applies to the ( do ver tower. 'JMk* 
latter is usually built short(‘r and broad(*r, and of 
heavier lead, often lined witJi tirebriek, iis the 
gas(*s wliieli enter it are V(‘ry hot, and coiise- 
({uently have eonsid(*rable a,etion on tlu^ walls. 
Tt is tilled with lumps of flint, as the coke used 
ill the (Jay-laissac to\v(*r might eateli tin* if tlu* 
supply of steam or acid vvere accidentally cut uff. 
It is said that a considerable amount of sulphuric 
acid is formed in this tower -som(*times lus much 
as It) per cent, or 15 per cent, of the whole. 
In this way it acts as an i‘xtra chamber, Ix'sidi's 
conei'iit rating the chamber acid, which trickles 
down it from ihi* cistciii on the lop, and freeing 
it from the nitric fumes, which are carried on to 
the ehamheis. Gay-Lussac to\\(‘rs are some- 
iiim‘s built u]) of perforated acid-proof earthen- 
ware plates, which take the of the coke. 

These ])lates are moulded so that a little jiool of 
acid collects over each hoK^ and drops through on 
to the plate below. This construction is mon* 
effective than towers tilled with lunijis of coke. 
These so-called plate -Cf>hnmi,s have also been 
used to re])laco ehaiuhers, and in sonu^ works 
alternate*- ehamhers and ■|>late columns are e*m- 
ploy^ed. 'I'he latter are said to he ton In twenty 
times as effective as the former. 

Concentration. Acid as concent rat e*d in 
the (f lover tower is im])ure. If ])yrites acid, 
it contains arsenic and iron from tin* flue' dust 
of the pyrites burners, also some oxides of 
nitrogen and lead sulphate from the; walls of the* 
lower and (‘hnmhers. I'lie arsenic can he got rid 
of by passing sulphuretted hydrogen through the 
acid, when it is pr(‘ci}>itated us a sulphide, or by 
lieating it with a little common sail, when the 
arsenic diloride, l)(‘ing volatile, is driven off. 

To get rid of the oxides of nitrogiii a, little 
ammonium sul])liat(‘ is a.dded. The nitrati's and 
nitrites of ammonia tbrmed are decomposed 
when the acid is heated. 

Having got rid of tin* nitric fumes the acid 
can he concentrated in h'ad pans to 145-150 Tw. 
When stronger, the acid go(*s for the pans, and 
for tiual concentration sonu* mon* r(*sistant 
material must he clvf>seu. Glass and porcelain 
have the disadvantage that they an* liable to 
crack and hn‘ak suddenly, and cause much loss 
of acid, while platinum is very much acted u])oii, 
and the wear of the v<*s.sels is 
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a very serious item in the 
cost of the ])rocess. In 
Webb's plant |7| porcelain 
])()ts provided with ho()ds an* 
used, and the conc(*ntrating 
operation is continuous - 
that is to say, 20 pots or so 
are set in a lim* on a brick 


oven ;acli pot is provided with a lip, from 
which the aciil trickli*s into the next pot, placial 
on a lower level. The acid flowing in weak at the 
top end, pixsses from pot to pot, and flows out 
concentrated from the bottom one. Tlu^ acids. 


eoneentrated to 94 per cent, to 95 per c(‘nt., can 
be obtained absolutely free from water, either 
by adding to lliem some fuming sulphuric acid 
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to convert tlu^ water into mnlphurit; acid, or by 
freezing the liquid, when the monodiydrated acid 
(acid with one molecule of water) separates out. 

Contact Process. Wi* liave e^{)lained the 
eliamher process for iriaking sulphuric acid ; 
we now come to the secjond comnu'rcial process, 
which Avorks without chambers. Althougli in 
some respects simpler, it is complicated by the 
fact that special precautions have to be taken 
to ensure the purity of tlie flue gases from thti 
sulphur or ])yrites burners. This section need 
not he studu'd except by the more advance<l 
student and those who are anxious to acquaint 
themselves with the very lat(*st. methods for 
making sul})hurie acid. 

Refenriee to the course on Tnorgauie duunistry 
will show that one of the methods of pre- 
paring siilplinr trioxide is to ])ass a mixture of 
oxygen and sulphur dioxide gas ov(‘r ])latinised 
asbestos, heated in a glass tula*. 2S(\ I 
(X I 2ff,0 ‘2 IT 80, j. Sulphur trioxid(‘, when 
dissolved in water, giv(‘S sulphiui(^ a<*id, and 
tlu^ question naturally aros(^. Could this prin- 
ciple he ap})li(‘d to the manufaetui'e of siilphurie 
acid '! Early ex])erimt‘nts in this direction 
seenu'd to show that tlu^ aciiorj is only par- 
tial when the sulphur dioxide and oxygen are 
miuTi diluted Avitli nitrog(^n, as would Ix' (he case 
in practice, w here air would replace oxyg(‘n in the 
experiment mentioned above. We may, ]>er- 
haps, mention here that (he original discovery 
is due to Davy, 1SI7, and the first real attempts 
to apply it on a nuinufacturing scale, to Phillips, 
18, ‘U (British patent (iOflti), (t was soon found 
that a number of conditions avouUI hav(^ to be 
carefully complied Avith if the process Avas to 
ht? sue(!essful. 

In tlie first place*, the* gases must lx* dry, and 
all dust Jind other impurities carefully excluded. 
The flue gas(‘s leaving the* pyrites l)urru‘rs con- 
tain about. (> jx'r e(‘nt. <‘xeess of oxygen over 
that necessary for (he conA'crsion of sul])hur 
dioxide* into sulphur trioxide. Knie'lseh has 
piilente*el a successful proe’css now Avorking at 
LudAvigshafVji on the Rhine. He found, in the 
course* e)f his early experini(*n(s, that an exee*ss 
of air had no influences on the oxidation proe*t*.ss. 
His first expe*riment Avas made Avith artifieial 
gase>s, and with such suee'e‘ss that he sexjii began 
t*xperime‘nting with the actual flue gases. The*se 
lie led olT from pyrite^s burners, through long 
tnh(*s to depeisit dust, and then dried them Avith 
snipluirie acid. 

Contact Poisons. It Avas soon found, 
lioAA'cveu’, that the3 platinised asbestos, or ronfad 
subdaucf, as it avhs ealleel, lx*gan to Ie>se* its 
power, and no iniprovememt was obtained by 
cooling the gase*s e>r further liltration ,and 
Avashing Avith seil plume acid. This e'litailed 
a considerable amount of experimental work. 
.Kventually, a numhe*!- of laboratory experiments 
showed that certain elements arc extremely 
injurious to the action of tlie contact substance — 
in pariicnJar, arsenic, mercury, and phosphorus, 
the last-named owing, ijerliaps, to the arsenie 
it contained. A number of other metals, such 
as antiuioiiy, bismuth, lead, iron, and zinc, 
were also found t-o clog up, and mechanically 
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envelop the contact mass when introduced in 
large (quantities. However, arsenic is the most 
t roublesome “ poison,” not only because 1 to 
2 p4?r cent, on the weight of the platinum 
entinAly destroys its activity, but arsenic is con- 
tained in all fine dust from pyrites burneis. 
Moreover, the contact suhstanee once ‘‘ poi- 
soned,” it is difiienlt to effect a cure. 

Having noAV dis(;overed the cause of failure, it 
r(*mained to find a remedy. 

Prevention Better than Cure. Even 
the purified flue gases were? found to contain 
a finely divided Avhitisli mist of sulphuric aend, 
Avhi(!h could not- iV^ precipitated. T’lic method 
eventually employ(‘d for purifying the gases 
eonsistc'd in gradually cooling them by leading 
tliem through a long dust flue and a sot of lead 
jiipcs so that their temperature was reduced 
lOfE (\, and (h(*n tlirougli a seri(*s of mechanical 
Avashers, Avhich AV(‘rc found mori* effeolivo than 
Avashing toAvers, to retain the sulphuric acid. TTu* 
gas is tlien dried ov(‘r strong sulphuric acid and 
suhje(‘ted to an oqitieal and chemical test before 
going further. In the optical examination a 
layer of gas is viewed through a tube several feet 
in kuigth to s('(‘ if it is fn'e from du.st and mist. 

In the eh(‘rnieal examination a current of the 
gas is passed tor 24 hours or mort* tlirougli Avatt*!-, 
and tin* wat(‘r tested for arsiuiio by tln^ Marsh 
((*st|se(* AxAiiYTicAh (Tiemistky]. (brat care has 
to lx* taken to s(‘(* that sulphuric acid does not 
(•ond(‘ns(‘ on the iron Ihujs on its Avay from tin* 
huriu*rs, as a eeiTain amount of arsenuK'tted 
hydrogen is prodiu’ed, owu'ng to the liberation 
of hydrogen by llu* action of acid on the iron 
pipes. Ars(‘nur(*tt(‘d hydrogen is a gaseous 
suhstano(% and, onec^ formed, Avould he eaiTi(*don 
to tin* contact suhstanee and rapidly poison it. 

In tin* pyrites kilns tlnTc is aKvays some 
very iinely divid(*d sulphur, Avhieli, under or- 
dinary cireumstanees, is earri(‘d forAvard by tin* 
flin^ gas(‘s. This sulphur, as it Avould contain 
traces of arseiiie, has to he got rid of by some 
means or other. It Avas found that directing a 
jet of steam into the kilns aids the conihustion 
of tin* sulphur dust, and also brings about the core 
d(*nsation of any sulphuric acid present, so tliat 
the coolers do not become (*ncrusled with solid 
impuriti(*s in (xmihiiiation Avitli sulphuric acid. 

By close att(*ntion to the foregoing details, 
it is possible to produce mixed gases on a eoiii- 
mereial scale*, and, in (quality, free from traces of 
ars(*nie and otlna* contact qioisons. 

How the Heat Reaction is Controlled. 
I\Tien sulfihur dioxide combines with oxygen to 
form sulqihur trioxide, a very largo amount oi 
heat is evolved. This is in aecorclanee with tin* 
eequation (80 I O - 8().{ 4 32*2 calories). A 
calorie is the unit for measuring quantities ol 
heat. Put in other Avords, suJq)hur dioxide and 
oxygen combine to form sulphur trioxide, Avhile 
at the same time 32 2 units of lu^at are jirodueed, 
so that the sulqdiur trioxide formed is mueli 
hotter than tluj sulqjhur dioxide and oxygon 
before they entered into combination. 

The reaction between the sulqdiur dioxide and 
oxygen in the presence of the contact substance 
lakt's q)lace only when the gases arc hot enough 
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at the HUrt-~that is, ^vlien raised to a 
sufficiently high t empera l ure. The heat pro- 
duced by the chemical union of the already 
heated gases may \)C so great as to raise the 
mass to a bright red heat, and so prevent 
the permanent formation of sulphur trioxide, 
which tends to dissociate at very high t(*m- 
peratures. At the same time the iron parts 
of the apparatus arc quickly destroyed by 
the action of the sulphur compound, and the 
(‘fticiency of the contact mass is also reduced. 
This, of course, is due to the reverse action, 
the sulphur trioxide being broken up again 
into sulphur dioxide and oxygen, the re- 
action taking in both direct ions as shown by 

the arrows (SOj, 1 O SO..). 

The Plant Described in Detail. 

ft is, therefore, necessary to cool the con- 
tact substance, and in the early form of 
apj)aratus this was accomplished by UK'ans 
of a current of air. The plant for this pur- 
l)Ose is shown in 8, according to patent 
No. 15047, 1808. In a brickwork structure, 
or an iron tube, is fixed a tube II, 
l(‘aving a spare between the outside of the 
lube R and the inside of the brickwork of 
tube M. The. two portions, a and h. of the 
tube R scrvi^ different purjioses and may 
consequently dilfei* from one another ^ 
in length and diameter, and both jiarts 
can be replaced by a numlier of tubes. 

'fho one part, h, is oceiqiied by tlie coii- 
tacit substance (indicated by tlie cross 
lines), and is cooled by cold air 
entering by the inlet w, at the lower 
< 11(1 of the outer tiih(‘. In th<‘ 
odier part, a, of the inner t u lu‘, 
the gases containing the sul- 
phur dioxide, which enter at 
the upper end, are heated to 
the temperature necessary for 
th(^ reat'tion. 

AVheii beginning the ojxu’a- 
tion. the whole apparatus is 
lirst raised to the tempera- 
t urc necessary for the reaction 
hy luxating by means of gas 
thunes, h. Then, if con- 
centrated gases are used 
i ftcr the reaction has once 
I '-‘gun, further heating is 
I'liiUTcssary, because the air 
fooling the contact mass 
absorbs heat and transfci’s 
f^tifficient heat to the other 
portion, a, of the tube con- 
taining the sulphur dioxide 
^ases, to allow of tlu^ neces- 
sary reactions taking phic(‘ in 
the contact mass b. Tin? 
st ream of air can bo regulated 
by means of adjustable up- 
draught openings, L. in suc h a 
"ay that the contact mass hi 
the part b is constant ly main- 
tained at the temperature 
**'ost favourable for the 
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ivaetion. When the gases contain but little 
sulphur dioxide, the air, which is somewhat 
heated by its cooling action, is further 
heated by means of the gas llames, h'h'y 
so that the gas(\s tiowing in through the 
part a of the lube get more strongly heated. 
The gases, wdiieh now contain sulphur 
trioxide issuing from the contact mass in 
the part b, leave the apparatus by a pipe, r. 

An Improved Method. Instead of 
using air for cooling tlu^ contact mass, it 
is much moic economical to use the Hue 
gases thcinsi‘lves. They thereby liecome 
hcaited up to a ttMiqicrat ure sufficiently 
high for tlu‘ nwtion to begin. This 
ajiparatus is shown in 9. It will he noticed 
at once that we have here a battery of live 
tubes instead of one, and that the whole 
of the tubes arc lillcd witli the? contact mass. 
Ill order that the cooling gases may pass as 
clost^ly as po.ssiblc in contact with the walls 
of the tulles which contain the eontaet 
mass, th(*re are inserted at intervals a 
number of partitions, (', (\ t'xtending 
across the chamber S. sufficient spact^ being 
left for the gast's to pass through elos(‘ to 
th(‘ walls of the iniuM* tubes, H, 11, as indi- 
catc'cl by the small arrows. 

The gas(‘s .should he thoroughly 
^ mixed liefon* th(*y pass into the 
eonta(‘t mass, iii ord<*r to equalise 
their tiunperature. This is done* by 
means of mixing apparatus, N, titled 
in th(‘ cover, T), the gases passing up 
the j>assag(‘ 0 K and h<*tween the 
plates as shown. Tim 
strength of the current 
a-nel the^ te*mpe‘rature'. 
of the coeiling gases is 
regulatenl hy neiting 
llu‘ n'adiiigs of ther- 
mometers tixe'd in 
various parts eif thi^ 
apparatus, anel e\sj)f‘<-i;dly 
within th(‘ coveTs I) anel 
D". Analy.scs of the. gases 
e'litering anel leaving th<^ 
apparatus siiow wheai the 
meist favourahlei jiractieal 
result is being eihlaincd. 

The Plant in Opera* 
tion. In eirdt'r to explain 
the modiMif action we may 
give* an instance taken from 
actual working. 

'riie apparatus is h(‘ate‘d 
first (say. by me‘aus e>f gas 
llames at A'), until a ther- 
lueuncter in the uppcT cove*!* 
ly indicates a temperature 
of about H(K)” ( Then the^ 
ga> flames are* exlin- 
guishcel, and the^ whole* gas 
stre‘am pas.s(s into the appara.tus A. 
The t cm perat ure* within the cover 
Y> tirst rises. Wheai it has n*achcd 
a tcnqicraturc favourable for Um 
reaction, a valve in the \ip|M*r part 
4ff;n 
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of the apparatus is opened, so that a part of the 
gases may enter directly, as shown by the arrows. 
Tlu? gases ent(‘ring end b'aving tlie apparatus are 
analysed to deterniine tlieir contents of sulphur 
dioxide, and in tliis way we tuui see how the 
plant is working. 

To Regulate the Temperature. About 
two thirds of the entire gas current passes in at 
the cntranc(^ A to the cliamber S surrounding 
the inner tubes H, and one-third directly into tlu^ 
top cover I). 'riie temperature, which becomes 
uniform owing to the action of Hie mixing cham- 
b(*r N, in tlie cover is about .‘ISO"" C., while the 
th(a*nionicter in the lower cover 1)' indicates 
about 2114' (-. Tn tliis actual case, taken from 
experimental pracitice on th(‘ factory scab', a 
conversion of from DC) per cent, to DS per cent, of 
that theoretically possible has been obtained 
while making from 40 to 50 kilogrammes of 
80.J ])er tubij in 24 liours. The conversion (“an 
be increased to DD pea* cent, if the gas be per- 
raitt(xl to remain longer in the pr(\sence of the 
contact substance. 

Filling the Contact Substance into 
the Tubes. The method of ])acking tlu^ 
tubes with platinised asbt\stos so that the gases 
shall come thoroughly into contact with the 
niass without 
having their 
flow loo much 
impeded is 
seen in the 
ru'xt diagiam 
1,10]. A cen- 
tral iron rod, 
ti, passes up 
the axis of the 
contact tub(^ 
ll; surround- 
ing the bot- 
tom end is th(‘ 
short tube f>, 
on which rests 
t he perforated 
plate c. On 
this sieve 



plate i 10 
Imaped th( 
platinised as- 
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bestos, and then another short ])ieeo of tube, 
d, is fitted on to the rod a. This is followed by 
a second sieve tube, c', carrying its layer of 
I>latinised asb(‘stos ; and then another short 


piece of tube, d\ followed by a third siev(^ plate, 
and so on. 


Instead of asbestos as a carrier for the platinum, 
a mass can b(' \is(hI preparc^d, for example, by 
heating barium chloride with ammonium sul- 
phate. These substances interact and form 
barium sulphate and ammonium chloride, and, on 
heating, the ammonium chloride is driven off, 
Nniving a very porous mass of barium sulphate. 
Further, an economy in the platinum can bo 
cff’ocUHl by conducting the operation in two 
stages — thus, whereas 100 parts of platinum 
would in o))crat.ion yield 07 txw cent, of the 
theorotieal quantity of sulphuric anhydride, 
lo parts of platinum would yield 80 per ctmt. If, 
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now, this SO per cent, be removed by absorption, 
the remaining 20 per cent, could be subjected to 
the same treatment, yielding eventually 80 4 

(-O ' 80) cent, yield of theoretical. 

loo ^ 

Spent contact substance may he regenerated 
by ))assing the vapours of hydrochloric acid 
mixed with some incat gas through them until 
all impurities are removed. 

Sulphuric Acid from Sulphur Tri- 
oxide. The absorption of the sulphur trioxide 
or sulphuric anhydride with the formation of 
sulphuric acid is not so simple a process as it 
would seem. It is extremely difficult to dissolves 
sulphur trioxid(‘ completely in water or dilute 
a.cid. As one k ilograminc of sulphur trioxide liber- 
ates .500 calories when dissolved in water, 3(K) 
calories when dissolved in 66'^ lie sulphuric acid, 
it would s(‘em that the best ])lan would be to 
hav(^ a cont inuous arrangement with a numbei- of 
absorbing v(‘ss(‘ls, and to pass the gases through 
them in one dirc'ction and the current of wat(“i' 
in the other, so that the strongest gas passes into 
the strongest acid, whih^ the gas from which 
])nLctically all the acid has bc(“n n‘m(3vcd passes 
through pure water. Such an arrangcnuait, (m 
the sam(‘ principle as Webb’s sulphuric acid con- 
c(‘nt rating appa-ratus already dc'serihed, docs not 
work in pra(“tic(“, as th(‘rc is much loss of acid 
owing to a whitish n)ist carried awa^^ in th(‘ 
current of gasc's. It is foimd, however, that a very 
strong a(‘id, D7 to DS per ci'iit. (lf.jS().|), absorbs 
sulphuric anhydrich* immixliately and completely, 
so that tlu^ absorption can be carried on in a, 
single absorbing a])j)aratus which is hxl continu- 
ously w ith wat(‘r or dilute sulphuric acid to main- 
tain the strength at D7 to D8 per cent. (H.jS() 4 ). 

Sulphuric Acid in the Atmosphere. 
Wc should not omit to mention that large 
(plant iti(^s of snl])huric acid ar(^ })iodiiccd (piitc* 
nnintcnlionally, th(“ whole of which linds its way 
into the atmosphere. All coal contains larger or 
smaller pert'imtages of sul])hur due to the pyrites 
in it, and when burnt, vvliether on the domestic 
hearth or undta* a steam boiler, or in other manu- 
facturing operations, the sulphur is oxidised to 
su!})hurous, and eventually sulpliurie acid. All 
the acid derived from house coal cscap(.‘S up our 
chimn(*ys into the air. 

Combustion of a ton of coal produces about 
68 lb. of strong sul])huric acid, and taking, 
say, the amount of coal raised annually in tin 
Ihiited Kingdom, as 250,000,000 tons, of 
w'bieli we burn three-quarters ourselves, the 
atmosphere of Gn‘at Jhitain is contaminated 
with 5,700,000 tons of strong sulphuric acid 
piT annum. A cubic yard (ff strong oil ol 
vitriol weighs {xpproximately V4 tons, so that 
the foregoing amount of sulphuri(^ acid would 
occupy 4,0(X),000 cubic yards, sufficient to HI] 
a canal eight yards broad, two yards deep and 1 In 
miles long. This appalling quantity of suli>hiiric 
acid produced unintentionally by the coal wc 
burn is more than twdee as much as wo manu- 
facture for industrial purposes. Fifteen per cent, 
of the coal raised in Great Britain is burnt in 
our houses, so that a veiy largo proportion 
of the enormous quantity of sulphuric acid 
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nu-ntioiied is produced by coal burnt for domestic 
purposes. All this acid poured into the atmo- 
sphere cannot but aliect the buildings of largo 
towns. It is carried down by the rain anti 
dissolves away the surface' of stone work, 
corrodes iron, and brings about decay gcntirally. 
The whole subject was very fully gone into by 
T)r. Angus Smith many years ago, but very littk^ 
has been done since then to mitigate the evil. 

Fuming Sulphuric Acid. This acid 
consists of ordinary sul])huric acid with sulphur 
trioxide dissolved in it. It was originally made 
at Nordhausen, in Germany, by distilling green 
copperas (crystallised sulphate of iron) which 
had been expose. I to the air. The a(‘id collects 
in the receiver, while oxide of iron, or cnlcolhar 
I see Paints], remains in the retort. Novvarlays it 
is made by tin* c()nta(^t- process already described ; 
obviously this .should prove the most rational 
method of manufactun^ on a large scale. Jt 
is used in the colour industry. 

Nitric Acid. We have already explained 
how nitri(^ acid is prepared for th(^ manu- 
facture of snlpliurie acid. Soim^ manufacturiTs 
UH(^ rcady-mad(‘ nitric acid. It is juepared by 
distilling Ghili saltpetre jsei' M\nuuksJ with 
strong sul])hurie acid from iron |•^‘torts. It is a 
very curious thing that nitric acid, when weak or 
moderately dilute. rat)idly dissolves iron, but has 
little 6r no action on the imMal vvlum it is strong. 
d'h(‘ iron retorts arc sound inu's arranged so that 
tin*, whole of them, including the u])pcr part, is 
kept heated, in order that no acid condenses 
on the metal cover. 

Jn the V''alentia plant [11], as ado])ted by 
H(‘rk & Go., th(‘ ndort. A, is about b ft. broad 
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and 1 ft. dee]). The acid is distilled off under 
diminished ])ressurc (say two-thirds of an atmo- 
J'phcre). The acid fumes art; lt‘d into suitabh* 
condensing arrangements made of ])orcelain or 
glazed «;arthenwart‘, and consisting of a sca'ics of 
Woulff bottles, that is to say, earthenware bottles, 
with two tubulars or Hanged holes in the top. 
Kach bottle is connected uj) with the next by 
nie.ins of an eartlumware tube Jn the sha|)e of an 
invta ted U luti'd into the holes. From the; retort 
the fumes pass into a WoultV’s bottle, II, to eon- 
dense any sulphuric a(!id carried over. Tla; tem- 
]>erature here is too high to condense any nitric, 
acid. Next comes a “worm,” C, in which a 
good deal of acid condens(;s. The “ worm ” is 
an earthenware tube, corkscrew shaped and sur- 
rounded by cold water. Much of the nitric; acud 
‘ ondenses in the worm and collects in two WouHT 
^H)ttles, D and E. What escapes condensation 
passes through a second w^orm, F, and a long series 
^>f Woulff bottles, G, the last of which contains 
^ater to hold Iwick any remaining trace's of acid. 


The quantity of sulj)huri(; acid taken is some 
30 per cent, in excess of that theoretically 
n'tpnred in accordance with the eejuaiion, 
2NaNO, 1 If., SO, - Na..S(), ^ ‘ilTNO, in order 
that the resulting nitre cake (sulphate of 
sodium) may remain suflicient fluid to be run 
out of th(‘ retort when the operation is over. It 
is utilised for making “ salt cake ” (see below]. 
The str()ng(;r Uie acid used for decomposing the 
nitrate, the stronger the nitric; acid produced. 

Pure nitric, acid dc‘com})ost‘s ra})i(ily when 
heated, so that th(‘ crude ])io(luet is always 
contaminated with red funus. Tlu'se consist of 
oxides of nitrogen such as arc* used in the chamber 
process. These; re*d funu's c'ondense Avith the 
nitric acid in the first hcjttk's, and are (*asily 
driven out of the acid by a c ui rcnt of air. From 
what has been said it will he understood that 
the stremgest nitric acid cannot he distilled un- 
changed. Streuig nitric acid has a s])(*cific gravity 
of I and contains ahout 70 per cent . of ])ure 
acid. 3’he very stre>nge‘st and }>ure*st acid has 
a s])(‘c‘itic‘. gravity e>f I’r), that is to say, it is 
half as ht'avy again jis water, and contains ovt;r 
00 j)cr cent, of pure acid, 'fhe* strongc'st acid 
is used for making gunc*otton, smokelc'ss ])(>w'dcr, 
and othe'r ex])le)siv(‘S. 

Hydrochloric Acid and Salt Cake. 

Jlychmddorie or muriatic ac id is a comhination 
of hyclrogc'n with chloiine, and is used in con- 
sidc'rahU* cpiantities in the; jire'jiaration of 
chlorine, hlcaehing pe)wde‘i‘, and lor ])iekling 
iron in the; manufacture eif galvanised sheets. 
Although in itself of eonsidi'rahle inqiortanee, 
it is formed as a by-prcduct in the manu- 
fac'turc* of alkali. The* raw matc'i’ial consists of 
common salt, whicdi is a coinpoimd of the metal 
sodium and (..lorine. When dejc'om])ose;d with 
sul])huri(; acid the chlorine* is lihe.‘ialcd eis 
hydrochloric acid gas and the se^diurn is lc;ft 
c*oml)inc*d with the- sulj)huric- ac*id as sodium 
sul])hatc*. The operation is carricxl out in 
a spc'cial salt cake furnace*, c-onsisting of a- pan 
to c-ontain the; salt coveivd with a hrie'k hood 
or dome, with a tube leading eaii eif it for e’arry- 
ing away the* hydr()ehle>ric;'aeid gas(*s. 

In this ])an the* e)])eration carricel out is 
re*pr(*.sented in tlie main by the fe>llowing ehe'inieal 
ec] nation : 

NaGl -I 11., SO, - Nall SO, i UVA 

Gommon Suljihiiric Ac'iel Hyelroc’hleirie 

.salt acid seidium acid 

sulphate 

Sul])hurie ackl, sp. gr., about PT, sucdi as 
conies from the Glover tower, is run into the 
j)an, and the deccjm position pronmted by a tire 
undcaneatli. 

Absorption of the Gas. Tlic reaction 
takes place, with eonsidc*ral)le* viole'uc-e, and 
torrents of gas are given oil. 'fhese gase;s 
are led inte) tow'ers lille^d with coke*, similar in 
eonstructioii to the towers use*(l in the c hamber 
])roc(*ss for the manufaeturo of sulphuric acid, 
except that in this ease water, and not sulphuric; 
acid, trickles dowui from a cistc‘rn above. Tlit; 
wat(;r from the eisteru flows into a trough which, 
as soon as full, tips over and discharges Avaier 
automatically into the t(>A\cr, and then n;-fllls 
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automatically and dischargcH again |12]. Tt 
iH found in praeti(‘e that an interinittont dis- 

B charge Ls l)ettcr than a 

(.‘ontiiiuous one. Two or 
throe of these towers 
^ f, stand toget tier, and when 

\ if gas is not absorbed in 

tower, it passes on, 
and is absorbed in the 
next. The Alkali Act 
12 st*t s a limit of *2 grain per 

WATKR DISTIU BUTOR 

AT Tor OP HYDRO- o aoid which may Ix- 
OHLOlUi; ACID to csoaix^ mto 

AUSORBINO TOWER . 

A 1 1 1 H High 1 1 ydi oel i It >ric 
acid is verysolubU* in wat(‘r — the latter dissolves 
some 500 times its own voliinu* of the gas — its 
absorption in the towers is not such an easy pro- 
cess as would at tirst a])pear. Tlu^ gas is not given 
off evenly and uniformly during the reaction, but 
the great(‘r part of it conu'S off with a rush at the 
beginning. At this time the absorbing power 
of the towers is taxeil to the utmost. Then the 
gases are hot atid require cooling, and they are 
also diluted with large volumes of inert gases, 
such as air — all which circumstances render it 
more diflicult to ensure complete absorption in 
the towers. At the bottom the conccntrat(‘d 
muriatic acid is drawn olT. 

Open and Close Roasters. When the 
reaction in the iron pan. A, is eompk'tc*, wliieh 
will be in the course of an hour or so, tlu^ solid 
mass is rak(‘d forward on to a brick floor in 


another part of the furnace, ]>, uhere the heat 
is greater ; here the reaction is conifilcted, the 
mass Vioing stirred up from time to time by a 
workman with a long iron crowbar, to prev(‘nt it 
from caking or erusliing on the hearth. 

The chemical react ion may he represented tims : 
NaHSO, 4 NaCl Na,S(), i- H(M. 

Acid (bmmon Neutral Hydrochloric 
Sodium sail .sodium acid. 


sulfihate suljihate 

Hut in practice the two r(*actions take place 
aimultaneously, and cannot be sharply separated 
from one another. A small (wi'css of sul])huric 
acid is often taken, over and above that actually 
reipiircd to produce the dccouqiosition. 

This part of tlu' furnace is differently eon- 
strueted, according to flu* purity of the product 
required [13 and 
14J. If the salt 
cake be wanted for 
making alkali, tlu^ 
oidinary reverbera- 
tory furnace, or open 
13. OPEN ROAs rER roaster^ is employwl 
1 13], where the 
ilames and hot gases 
from the tire on the 
grate, C, play over 
the surface of the 




14. CLOSE ROASTER material on the 
hearth, H. If a 
purer and whiter product is wanted, such as is 
used by glassrnakcrs and wood pulj) boilers, a 


muffle furnace, or close roaster, is used [14J, one 
in wliich the flames and hot gast^s do not come 
directly into contact with tlu^ material, but play 
round the firebrick box, B, in which the salt 
is contained. It is usual, in this case, to use a 
slight excess of sulphuric acid ; the gast's given 
off are nr>t so pure as in the first part of the 
))rocess. They are carried away and tlie acid 
absorbed in sef)aratt? towers. 

One hundred j)arts of salt yield something 
like Ilf) to 120 parts of salt cake. 

Mechanical Furnaces* Many inven- 
tors have devoted themselves to the eonstriio 
tion of meehnnical furnaces in the place of the 
roasters just di'serilx'd, to economise labour and 
fuel, and to avoid flu* risk of breaking the pans. 
Tlie most successful of these is Ma<*t(*ar’s, wliich 
consists of a revolving eirenlar bed or pan into 
the middle of which the salt and acid are eoti- 
iinuously fed. Over the bed is a fixed arch, 
tin* fire passing between them. The ])asty mass 
gi'adnally spreads towards tlu* outer edge of the 
pan and stirn^rs carry it to th(‘ eireiinif(‘reriee, 
where it falls off the edge*, eolleeting in a 
trougli und'Tiieath, whence it is carried away. 
Tie* salt-cake round tJie edge of the ])nn forms 
a lute and pr(‘V('nts tlie escape of hydrochloric 
acid under thi* [lan, flu(\s abovi* being })rovided 
to carry it olf. As the proi^ess is perh'otly 
r(‘gnlar, the hydroclilorie acid is givt'U otf in a 
continuous stream. 

Salt Cake Without Sulphuric Acid. 

By the Hargreaves and Robinson jiroeess, salt 
is deeonqiosed by a mixture of gases from tlu^ 
pyrites kilns • chietly snlphnr dioxhle and air 
without the direct interveiilieui of sulphuric 
acid. 'Phe gas“H, mixc'd with sttsim, are li‘d 
into cast-iron cylimhu's (containing salt, when the 
following ^'action ensues: 

2i\a(1 J- SO, 4 O i H,0 

(‘ommou Suljiliur Oxygen Steam 

salt dioxide 

Na.SOj 4- 2H(’I 

Sodium Hydrochku'ie 
sul])hate acid. 

In ord ‘r that the inaction may lx* complete, 
a serh's of iron eylindi'is is provided, and tie* 
Iresh gases are led fiist into the cylinders In 
whieli the salt has already been (‘xposed for some 
time to treatment, finally reaching those freshly 
filled willi salt, wluai thc^ gases arc nearly e\- 
Jiausto<l. Spei’ial precautions arc necessaiv 
to allow of free })assage of the gases ; tin* salt i* 
inoi.sttmed with steam, ])ressed into cakes, and 
dried. In this state it is fed into the cylinders, I he 
whole operation being conduct('d moclianicallv. 

Properties of the Acid. The coni 
mercial hydrochloric acid is a fuming litpiid, 
generally coloured yellow by the iron it eontains. 
This iron is derived from the pans. Its ])urity 
will generally depend upon the purity of tin; 
sulphuric acid used to discompose the salt. 1 1 
pyriticH acid has been employed, the hydro- 
chloric acid will contain arsenic. The common 
muriatic acid contains from 30 to 32 per cent, 
of hydrochloric acid gas. 


Continued 
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By A. H. HIORNS 


•XHE production of jnallcablo iron from pig iron 
* is divisible into two classes— the ancient or 


finery methods and the reverberatory or puddling 
methods, although tlie reactions are similar 
in both cases. 


Finery Method. The graphite first 
passes into combined carbon and is then con- 
v(‘rted into carbonic oxide by the oxygem of the 
blast directly or indirectly by the action of oxidt? 
of iron dissolved in th<^ slag. At the time of 
fusion the foreign (dtunents begin to bo rapidly 
oxidised. The silica unites with the oxide 


of manganese, together Avith some oxidt^ of iron, 
and forms the slag. MMie ferrous oxide (FeO) of 
the slag acts as a v(‘hicle for oxygen, uniting 
Avith the oxygen of the air and is eonverted 
into the magnetie oxide (Fe..(),). 'Phis (corning 
into eontaet; with impure iron oxidis(‘s the iron 
itself, bt‘ing eonverted into FeO. After a tiim^ 
the slag becomes iK'utral, and is in ])art removed : 
then fresh basic and hammer slag are added. 
'Po complete the operation the iioii in mass(‘s is 
lifted uj) to the twyer hw’el in order to oxidise 
the carbon thoroughly. Th(‘ white-hot mass of 
iron, whicli is of a s])ongy consistency, is then 
taken to a lu'avy hammer and compr(‘sscd to a 
slab, termed a bloom. The subs(‘((uent treat ment 
of the bloom varies in <lilTerent countries. Jn 


Italy the partially-refined mass is taken out and 
cooled with Avater, then broken up and reheated 
sufticiently to allow' the iron and the slag to 
cake togethei*, Avhen it is again leinoved. In 
1h(i third stage tlu^ above mass of iron is reheated 
with a rich slag until it is practically n‘tincd. 
Charcoal Iron. In South Wales a superior 
quality of tin-plate iron is made from tlui best 
f)ig iron in a charcoal tinery. The pig iron is 
first partically refined in a special hearth, termed 
a re /inert/., find then treated in charg(‘H of II cAvt. 
ill th(‘ finery. The bloom of rclincd iron is 
then shingled and drawn out into a bar und(T 
a lever hammer. This bar is nicked, broken 


and mad(; into bundles, then reheated and 


welded Ainder a hammer and rolled into sheets. 


Uefore finishing, the sheets are anneah'd, pickled 
to remove scale, and rolled cold into sheets. 

Materials for Wrot Iron. Jn the 
above finery methods white cast iron is more 
suitable for conversion into wTot- iron than grey 
iron, since it does not pass directly into the 
liquid slate, but assumes, when near its melting 
point, an inUn’mediato pasty mass, which is 
favourable for the more elfectivc^ oxidising 
action of the air and slags. CTiey iron, on 
the other hand, requires a higher tempcratuiai 
for fusion and becomes very liquid, and in a deep 
hearth sinks below the level of the blast, becomes 
covered with slag, and is completely protected 
from the action of tJie air ; t Jie refining is delayed 


with the eonsetjuent expenditure of extra fuel 
and labour. For this ri'ason gr(‘y iron was first 
eonverted into white' iron in the rotinery. lii 
former times hearth re'firu'ries Aveu’c called 
bloomerii’s. 'Pile leheating or Avelding lire's Ave're 
termed chaff eric.^. 

'Phe^ old finery is a re.'e't angular hearth, formed 
of east -irem plates line'd Avith e'liare'eial, the bottom 
beung e‘X})e)sed to the air. Three side's are veTti- 
eal, while* the* remaining side* slopes emtwards. 
The blast is supplied by a single* twyer. The 
fuel is charcoal. Tn the* l^aneasliire^ hearth thei 
blast is heated to about 100 ’ ('., and nse?d at a 
inessiire^ of 1 lb. to 1 J lb. 

Reverberatory or Puddling Process. 
The' method of dry puddling in a reverln'ratoiy 
furnace was developed by Feu’t in 17SJ. The^ 
furnace beittom Avas disbe*d emt and lined Avith 
sand, Avhieh became gla/a*d over Avith slag 
during the Avorking. Tn hite*r years the* 
heitteun Avas eoveie*d over Avith eixide of irein, 
form(*d by oxidising seiap irein in a strongly 
oxidising atmospliere*. Fae*h operation was 
(‘omposed eif three jH*rie.)ds -fiisiem, rabbling, and 
feirining tluj bloeims — Avbite* or refineel iron 
beung use‘d. About 4 ewt. e)f re‘jined irem AVtae» 
eharge'd into ei but furnae*e‘, and partially melie*(l 
in half an heuir, forming a pasty mass, wbieh 
Avas th(‘n stineu Avitli iron teiols to bring all ])arts 
under the? influe'iie'e of oxyge*n. As the impurities 
Avere remeivt'el and passe d into the slag the? iron 
hi'came U*ss fusible, le'ejuiring the temperature tej 
he raisi'd. The partiele's of retined irein were 
the*ii eejllce ted iiitei halls hy the puddle*r, Avhieli 
A\e*re* taken te) the* hammer and suhseepienlly 
reilleel. 'Phe* re*aetions are* similar te> Iheise of 
the fine?rv, and the* same* kinel of irem is use*d. 

In ISIIO, Hall femnd that by using edd furnace 
beittoius, Avhieh contained much eixide* of irem, 
as a material feu* lining his yjuddling furiuws, 
the preieess Avas shortened and the ])n*liminary 
tilling in a re'finery could he; dispensed with. 
This caused the; old hiiek furnace to he dis- 
earde‘d and leA he* replaee*d by a fiame of air- 
eoede‘d ire>n plates. 'Phis was lineel with e-aleined 
tap cinder (bulldog), Avhie'h is still partially used. 
TJiis metJiod is e‘haraete‘ris(*d by the* eompl(;te 
tluidity of t he ])ig iron, and gre'y iron may be; nse*d. 

The Puddler at WorK. Whe;n the furnace 
is charged, the deieir is kept closed and the. lirc;s 
made; up. When the iron is softened, the 
puddler, hy means of an it em bar termed a rabble., 
moAUAs the uiime*lted portions into the; centre; of 
the furnace and ineie*ases the tenifM;rature; of the 
fire. When the whole is melte d, it is rendered 
unifetrm hy stirring and the dam}»er lowere*el until 
the; surface is covered aa ith slag. In order to 
eanse the slag to react em the nmlteii nie'tai, the 
whole is well stirred. The shig is also made; more 
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basic by the addition of hammer slag and mill 
cinder. The oxide and silicate of iron react 
on the combined carbon, forming carbonic oxide, 
which by its rapid escape causes a rapid com- 
motion in the metal, which is said to boil. The 
action is facilitated by constant stirring. As 
the carbon diminishes, the action becomes less 
violent, the iron begins to separate — tt'rnied 
coining to n(itnre—\r\ bright spots, wliich gradually 
collect together. Tliis reduced iron is subje<‘ted 
to a final heat to separate the fluid cinder. Tli< 
iron is then collected into balls of about 80 lb. 
each. Those balls are separately lifted by tongs 
to a table in front of the door and dragged or 
carried to a shingling hammer or squeezfT to 
consolidate the iron and to remove the slag. 

The process, therefore, inehides tlu‘ following 
operations : 

1. Melting the [)ig iron with or without pr<*- 
hoating. 

2. Addition of oxidising materials. 

3. Removal of carbon by 
oxidation at high tempera- 
tures. 

4. Consolidation of tb(‘ rc- 
tined iron into balls. 

The oxeellence of tlie iron 
produced will depend on the 
kind of pig iron used and 
a high temperature during 
the boil, for if tin* tem- 
][)erature be too low the 
reducing action (»f the car- 
bonic oxide pr(? vents the 
complete liberation of car- 
bon, and hard, steelj^ irim 
results. 'rh(‘ slag is essen- 
tially a silicate of iron coii- 
taining many of the imfuiri- 
ties originally present in the 
iron, and is termed tap dndt'r. 

YorKshire Method 
of Fettling. The ci'le- 
brattid brands of iron 
known as Rowling and Low- 
moor are made by a ])ro* 
cess intermediate betwetm >- 
that of the dry method and 36. elevation of piiddlino FruNACE 
the wet method. (\)ld- 
blast pig ii'on is used. This pig iron is first 
treated in retinories, the plates of metal thus 
obtaincKl being reheat ( h I and eliarged hot into 
the puddling furnace, when* a high temperature 
is used. Tlu' metal, being free from silicon, is 
soon refined, .and the balls of iron prodma*!! an* 
sliingled into blooms or nobliiis ” about 
12 in. square and 2 in. thick. 1’hcy are then 
broken, the most fibrous and least crystalline 
ones being selected as the best iron. These are 
piled, reheated, and welded into billets, and 
after again being reheated are rolled into bars. 

The success of the operation lies in using good 
pig iron and using only the best of the puddled 
blooms. It is uniform in quality, and stands 
several time« reheating and welding without 
deterioration. 

Puddling Furnace. 'Hie modern pud- 
dling fum.ace [34 1o 36] is a .siiigh'-beddeil 
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reverl)eratory, witlf a low, flat roof, generally 
sloping from fireplace to flue. The fire-bridge 
and the flue -bridge are formed of hollow easting.s 
encased in firehrick ; the bed is likewise formed 
of iron plates robatted together ; and the- 
sides consist of hollow iron castings. Thest* 
liollow castings are kej)t cool by the circulation 
of air or water through tliem. The laboratory. 
Dr working part, is about 0 ft. long and 4 ft. 
wide, tapering towards the flue-bridge. The 
giiwle area varies from one-third to ono-half 
tliat of tJu* laboratory. The bed is lined with 
broken slags, liammer scale, and red oxide of 
iron, or puddlers' mine, and the sides with bull- 
tlog, all being \v(*ll ra, mined down, which is 
termed frttlinq. The whok^ of the brickwork 
i.s cased with side plate.s of iron, united by 
flanges and bolts and bound with tic-imls. 

In develand burnt pyrites (fdue billj/) is used 
as a fettling. Tlu^ working door is on the sanu* 
^id(‘ as the lire-hole. and is made of fireVirick, 
set in an iron frame ; it 
sus[)endpd by a chain at- 
tat-hed to a counterpoised 
lever. A flue is generally 
|)rovided for each furnact*. 
and eommuniejvtes with its 
own chimney or passes into 
a b()il(‘r for utilising tlu* 
waste heat, 'fhe flue slop(*s 
down towards the stack, its 
sectional area being aViout 
one - fifth to one - sevtmth 
that of the fireplace. The 
draught is usually rogulati'd 
at the top of tlie cliimney 
by a damj>er. which is 
moved by a hanging chain. 
3’ wo men are requinal for 
(*acb furnace— the puddlef 
and the undor-haud. About 
six heats are w'orked off in 
12 hours, the charge being 
about 4 ew t. to 4.J ewt. I’Ik* 
smaller amount refers to 
gr(*y iron, and the larger to 
a mixture of white and grey 
iron. The loss of weight 
between the pig iron charged 
into the furnace and the puddled bars is 
about U cwt. to 2 cwt. per 22 ewT. of pig metal, 
or from 7 to 10 per cent. The coal required is 
about 20 ewt. to 22 ewt. per ton of puddled 
bars. The fettling materials recpiired in a turn 
of 12 hours are from 0 ew’t. to 7 cwt. of bulldog 
and from 2 cwt. to 3 cw t. of puddlers' mine, in 
addition to the mill-scale added to the charge. 

Fettling. The fettling used in puddling 
furnaces is of three varieties, depending on the 
quality of the pig iron employed. It may be 
classified as fusilAe, moderately fusible, ana tw- 
fusible. The fusible kind is a silicate of iron 
containing some magnetic oxide. Hammer- 
slag is the material used for this purpose. It is 
regarded as a flux, and the object is to yield a 
fluid bath into which the grains of iron may 
trickle* and become puriffed during the melting- 
down stage, and thus hasten the oix*ration. The 
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amount of slag required is about one-sixth that 
of tlie pig iron used. TIk^ moderately fusible 
kind is used to form the sides of t)ie furnace. 
It must have a liiglier melting point ilian the 
pig iron, and melt only as the temperature 
rises, so as to nourish the iron at the later stages 
of the relining. Bulldog and similar material 
which contain much ferric oxide are used for this 
purpose. Bulldog is calcined taj) cinder, the 
calcination being conducted in optm }u‘af>s or 
i)i kilns. This fettling is used for ordinary 
vari(‘t.ies of iron, but for tlie best brands of 
wrought iron a more infusible fettling is cm ployed, 
such as pur])le or(‘ or blue billy. The infusible 
fettling consists of ferric and magnetic^ oxides, 
such as luematite and ])ottcry mine, used in 
compact lumps. 

Pig Iron for Fuddling. White pig 
iron is sometimes em])loycd for ])uddling, 
('specially on the (^mtim'iit, for making .sheet 
iron, as the sht'ets are less liabh^ to black streaks 
of slag. White iron works more quickly than 
grey, as it contains h'ss silicon and mangaiu'se, 
but it gives a smallc'r yield of puddh'd iron per 
ton of ])ig iron list'd. M'he iron chiefly us(‘d 
in Kngland is No. t, which is a strong andclosc- 
grairu'd grey pig-iron. As alirady nu'iitiotK'd, 
the h'ttling used di'jx'nds on tlu' (|uality of tlu' 
pig iron, for if mucli silicon and phos])lK)rus arc 
present a more infusible fettling is required. 
Such irons are said to be “ hungry.” They 
veiiuire more, time, more fettling, make* tlu* 
slag too thin, and tend to yield a brittle bar iron. 
A little ])bospborus is an advantage, as it 
increases tlie yic'ld of iron and jiri'vents tlie 
cinder from g(.*tting too thick towards the end 
of th(3 ojieration, which would product' n'd- 
shortness. ^Jdie |)rcscncc of manganese is an 
advantage, since it covi'rs tlie carbon, dt'lays 
its removal, gives greater fluidity to the slag, 
and liclps to remove jihosphorus and sul])hur. 

Special Furnaces. In Anderson’s fur- 
nace tlie end and crown of the firt'plaoe are 
made with a don hie. wall of bricks forming an 
air passage between. 'J’he air in passing tbrougli 
tliis becomes beat(*d and thus supplit's hot air 
to the furnace; it also serves tlu* jmrjiose of 
keeping the outside walls cooler. Tliis .system 
is employed in tlu*. North of England for ball 
and mill furnaces. Double furnaces are also 
cnijiloyed and consist of two furnaces placed 
batik to back with the dividing wall removed, 
d’hey liave the disadvantages of unctpjal woikiiig 
of tlie men and the greater difliculty t»f working 
I'ith larger masses of metal. 

Mechanical Puddling. Many attempts 
tuive been made to intrtxlucc mechanical 
Jiuddling tools in order to lessen the enormous 
manual labour expended in hand puddling, but 
with little success. Such tools are arranged 

as to be capable of a compound motion 
over the bed of the furnace. The rabble is 
^’ipportcd in a stirrup connected with a lever 
atituated by overhead mechanism, and by 
means of a fast and loose pulley can b« put- in 
or out of gear at will. 

Revolving Furnaces. The best form 
IS that of Danks, which consists of an iron 


cylinder with conical ends, 4 ft. long and ")[ ft. 
in greatest diameter. On the inside are twt lvt^ 
ribs to keej) the fettling in position. The 
eylindt'r is encircled att'acli end with a rolh'r- 
way, width rests on anti-friction rt)llers. Out* 
end is open to the lireplace and the other optms 
into an t'lhow -shaped movable flue leading 
to tlu^ ehimnt'y. The fireplace is ])roYided 
with an air-blast pijie jilaeed below the grate, 
and also small twyt'is for introflucing air at the 
firt'-hridge. 'riie furnace is lined initially with 
a mixture of crushed on* a.iid lime; then on this 
there is laid a lining of iron on* and hammer 
slag, into which, wlit'n soft, lumps of hard ore 
arc thrown. 4’he chargt* consists of ])ig iion 
with 2t) jier cent, of cinth'r, and as tins nu'lts 
the furnace is rt'volved, the avtion being the 
same as in the ordinary ])nd<lling furnace. Tht* 
process is automatic, and the jiutldled iron is 
collt'ott'd into a large hall ready for tlu* 
hanimer. 

Gas Puddling Furnaces. ]?y the use 

(»f a gas furnace a hight'r tenqierature. can 
lit' ohtaiiu'd than by using solid fuel. Of such 
furnaces that of Sicmt'tis is one of tht^ ht'st. 
It is the ordinary rt'gt'iuTa-tivc typt*. and it 
ptKssc.sst's th(^ ativa-ntagi^ of having the tem- 
pt'raturcs mort' undt'r control, and an oxidising, 
rt'ducing. or neutral atinos])h('rc can he obtained 
at will. 

Treatment of Puddled Iron. This 
consists of shingling, or hammering, and rolling. 
Stjut'czcrs art' also used instead of the hammer. 
Tlic wliitt' halls of puddled iron an* taken to 
the hammer or stpict'/.cr to expel slag, to weld 
the iron into a compact mass, and to confer a 
shape suitabk' for rolling. The till liammt'r is 
used for smal' woik. Tlu* ht'lvc hamnu'r was 
tmivcrsally cmployt'tl for ht'avy work, but lias 
been largely rt'platt'd liy tlu' steam-hammer. 
'Diis is now list'd both for shingling and w'clding. 
It is a. simplt' diif'ct .u t ing machint'. arid takes 
hut little room ctunpart'd with the cumbrous 
w'hct'l work of the old hclvt*. The force of the 
blow in shingling is generally rt'quired to be 
liglit at tirst, .ind witli the steam-liammer the 
for* f can ht' varit'd with the work to be doUt'. 

.\notiicr advantagt' is that the hamrnt'r 
always works ])aralU‘l with tlit' j)icce under 
opt'iation, which is not the cast^ with helves, 
the hainnuTman having to ust* thicknt'ss pit'ct'S 
to overcome this difliculty. ih)tli sidt's of llie 
steam-hammer are also acet'ssihli' for working. 
Jt consists essentially of a vertical high-prt'Ssurc 
t'liginc with an inverted cylinder. Tht^ piston 
rod is atlacht d to a heavy block or tf/p moving 
hctwt't'ii guides on tht^ inner fact's of the stand- 
ards, which form part of a massive cast-iron 
framing. The ordinary ha-mnuT is doublc- 
at'ting, the stt^ain being exhausttd above and 
hclow’ the piston. Thtr hamrnt'r varit'S in 
weight from 30cwt. to (id cwt., hut tlu* force, of 
the blow is, to a great cxtt'iit, indt'pendent of 
the mass of the hammer liead. 

Squeezt'i's art^ of two kinds- It'ver and rotatory. 
In the formiT a movable upper jaw is actuated 
by a crank and connecting rod attaclu'd to one 
end. Tlit^ rotatory squet'/it'r consists of a 
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cylindriciil casting, the imier surtaeo b(‘ing 
Htudded witli teeth. Within this also revolves 
a cylinder similarly studdc'd and placed eccen- 
trically with regard to that of the outer casing. 
The hall is carried for\vaid along a gradually 
narrowing path and (•oriipr(‘HRcd to smaller 
dimensions. 

Rolling Mill. The rolling mill for 
puddled iron contains two sets of rolls— the 
roughing and the linishing rolls. The rough- 
ing rolls are usually 5 ft. long, and about 
20 in. in diainctcr, forming a s(*ries of gothic 
and diamond -sliaped groove's betwf'cn tluan, 
diminishing in size from right to left. Tlu' 
larger groove's are gothic shaped and roughened, 
so as to lay hold of the iron more elTectually ; 
the smaller ones are diamond sliaped. The 
disvance betwetm the rolls is regulated by the 
serewH and tlie connection between tluan is 
established by nu'ans of tlu* cogs attaeluHl to 
th(' ends. Tlie journals or lU'cks of the rolls 
run into metal bearings, whieli are support (‘d 
in cast-iron frames or housings. The tinishing 
rolls are arranged in housings similar to the 
roughing pair, but have rectangular clianiu'ls 
instead of the diamond groov(‘S. TIu'se (dianiuds 
diminish in size from riglit to l(‘ft'. The two sids 
of rolls are g(‘nerally connect (‘d together by 
heavy coupling-? keyed tightly together. The t wo 
rolls of <‘ach fiair revolve at the sanu* speed, 
which in the roughing rolls is about 70 revolu- 
tions per minute, and in tlu* tinishing rolls about 
1)0 ])er minute wlu'ii separate'. 

The bloom of iron is fii'st passed through the 
largest groove of the roughing rolls, then lifti'd 
back over the top roll, turned one (piarter 
round, and passed through the next smaller 
hole. This op(‘ration is repeated tintil the 
bloom is reduced to a sipiare hear small enough 
to ent(T the flat grooves of the linishing rolls. 
In this pair tlu^ process of reduction is continued 
until a f)uddled bar of the desired thickness is 
obtaine(l. Puddled bars may have ragged 
edges and a rough surface, and for the produc- 
tion of good bars they are cut up, piled, ns 
heated and welded. 

Reheating. Bars and slabs of iron 
obtained by shingling and rolling puddled iron 
require to be refined if best malleable iron 
desired. They are c?it up into sliort lengths, 
arranged in faggots or bundles, then reheated and 
welded by hammtuing and rolling. The rever- 
beratory fiirnaee for reheating is somewhat simi- 
lar to the puddling furnae?', but the bed is Hat, 
with a slight slope downwards towards tho flue, 
so that tho liquated cinder tlo^^ out at tlie flue 
bottom and is termed cinder. Ordinary 
reheating furnaces are relatively inexpensive 
to erect and are easily worked, but are ex- 
travagant in fuel, whili the waste due to oxida- 
tion is considerable. On this account gas-lired 


furnaces are largely used with consequent saving 
of fuel and diminution of oxidation. 

Mill rolls are classified according to their 
shape into : 

1. Flat or plain rolls for sheets and plates. 

2. O moved rolls, for bars, angle and channel 
inui. 

For the ])rodueti()n of sheets and plates re- 
(piiring a lino surface chilled rolls are used. 
The mill rolls or mill train for rolling merchant 
iron also consists of two sets — the billeting or 
rougliing pair and the finishing pair. The rolls 
are providtd with tightening and adjusting 
screws fur keeping tlu'm aiH’urately in 
position. 

Rolling Small Sections. Tn rolling 
small and liglit sections, which arc diflicult. 
to k<‘cp from distortion while liot, a fore plate 
and guide' jaAvs are added to the arrange- 
mc'iit so as to keep the section straight. In 
tuo-high trains revolving constantly in one 
direction, it is necessary to return the work over 
the roll after each pass, and this takes up a lot 
of time so that reversing rolls are often used 
and re\ersed at each passing of tho metal. The 
revi'rsal is mlVcK'd cither by reversing the 
I'ligine itself, or by tlu^ use of hydraulic friction, 
or other eititclu's and gearing on the engine shaft. 
For lilting the iron on to the top of the singles 
f>air of rolls after a passage tJiroiigh them, so 
as to return it to the man for another jmssage, 
a travelling larriagt? with forked levers is used 
for light work. For heavy work an iron table 
is provided which is raised by a single-acting 
engine, or by a hydra ii lie cylinder and rjun. 
Tbrce-bigli rolls consist of roughing and finish- 
ing rolls eacli of which is a combination of three 
rolls in its own pair of housings. Tn this case 
the mill is generally driven from tho middle 
roll, and nrrang?'(i so that tln^ middle roll revolves 
forwards with the lowt'r one and backwards 
witli the top one. The work thus passes back- 
wards and forwards alternately through tlaj 
upper and low('r ])air. The various shapes into 
which the iron is (inally rolled aro : plates, 
strips, sheets, bai's, rails and various sections. 
Bars are round, half-round, square, flat, oval, 
octagon, ('tc. 

Special Sections. Othei: shapes are 
made, such as toe-iron, T ; angle-iron, L ; 
channel-iron U ; aiteh-iron, H ; Z-iron, etc. 

There are three chief imperfections in finislied 
iron; these are (1) spills, which are duo to 
enclosed foreign matter, such as slag or ox id?' 
of iron ; such parts prevent cohesion and 
cause the metal to peel off after rolling; (2) 
blisters, due to tho presence of enclosed gases, 
such as carbonic oxide ; (3) rwjged edges, 
to imperfections in the rolls, or careless working, 
or it may bo due to the iron being deficient in 
cinder, vvhich makes the metal red-short. 
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IN heavy car])entry thert^ is a greater proj>ortioii 
^ of teniporaiy work now lised tJian forint'rly, 
very large timber striietures being often erected 
only to serv»^ as stagings for p<‘rmanent. buildings 
in iron or stone. At the. same tinns for large 
work of a p(‘rmanent and substantial eharaeter, 
wood is becoming less and less })ojnilar, but it 
is still employed largely in those countries wluue 
it is plentiful and cheap. One result of tlu‘ 
extensive use of temj^orary works is that ear- 
})entry is often of a simple character, for th<u*e 
is less necessity for elaboratii and neat jointing 
than th(‘re is in permanent struct tin's. Bolts, 
straps, tie rods and eastings are used more 
freely to unite timbt'rs, and less time is spc'iit 
in making joints more or less intricate in tlu' 
wood. 'I’hey are of the simplest possible 
character, being, as a rule, ind.hing more than 
plain butt or la]) joints, united by suitable meta.l 
connections. In permanent work more regard 
has to be |)aid to ajijHS'irance, and thougli in 
many cases the sann^ metal fastenings are 
employed the finish must be neater and the 
tilting more carefully done where there is advan- 
tage in making it so. Heavy carpentry, how- 
ever. is comparatively simple work, and largely 
re})etitivc when the arrangement and dimensions 
of th(^ timt)ers have been d(*ei(h‘d on. Some 
selected examples are given in this article. 

Flitch Beams. When beams of great 
strength are reipiired the wood is often flitchid. 
This is done by saw ing the balk down the middle 
and bolting it together again with a wrought- 
iron flitch plate between |304]. The plate is 
about J in. thick, and of the same k'ngth as the 
beam, but generally a trifh' less in depth, to 
allow for shrinkage of the wood, and to avoid 
the consetjuent projecting ridgt; of metal. The 
heart of the wood in such cases is tunurd out- 
wards. to exj)Ose it to the air and ensurt' thorough 
seasoning. Even without the metal ])late 
hetwoe.n, rather more reliance can be placed on a 
hatk which has \)cen treated in this way than on 
a solid one, because there arc then no fissures 
hidden in the interior which would make its 
‘U iiial strength uncertain. Another jiicthod less 
commonly practised is to bolt plates on the 
outside, enclosing the beam between two plates 
of metal. Flitch beams, however, and also those 
in which great depth is obtained by joggling, or 
siu'rating balks togetluir, examples of which were 
shown in 238 and 239 [page 4115], are being less 
And less employed, owing to the increasing use 
of rolled iron or steel girders. 

Temporary Towers. Timbers of un- 
limited length and section can also bo built up 
of deals, as showm in 237 [page '41 15]. For the 
support of tlio (Sharing Cross Station roof, after 
the collapse of the tic rod in December, 1905, 


the uprights were built in this way. Each up- 
right eomprisi'd three thickru'SHes of 9 in. by 
3 in. planking, bolted together to break joint. 
They were about St) ft. high, and covered an 
area of 25 Th(M•(^ were eight uprights to 

each tower, and all hraei'd together with hori- 
zontals and diagonals. Tlu* towers were con- 
nected by strong stagings and to tlu' station 
walls. 'J’imber lends itself better to ra])id work 
of this kind tlian metal does, for these massive 
towers were erc'ited in I'iglit or nine days and 
nights. 

Trussed Beams, 'riiese are very fre- 
quently einployi'd in preference to more massive 
solid beams of eipial stri'iigth. Trussing may be 
done by tie rods within the clepth of the beam, 
arranged to prevent it from sagging in the middle, 
but usually the truss extends below the timber, 
as in 305 and 306. Sipiare balks are thus usually 
employed sufficiently rigid to resist transverse 
strain when trussed, the stress being transmitted 
to the truss rods as ti'iisile forces, and to the 
struts as eom])r(*ssive ones. A truss with two 
struts is ju’operly brai'ed by diagonal lies 
between, as dotted in 306, if it has to earry a 
load moving from end to end, hut not otluu’wise. 
The reason is that the tii' rods tend to straighten 
out, and l>end th(' Ix'am unk'ss counterbraced. 
The deptli of bc'am may somi'times be made 
strong enough in itself to resist this tendi'ney, 
l)ut that would not he practicable in long spans. 
If then* is no moving load, but a dead one 
imposi'd, no counterbraeing is necessary. 

Trussing may bi* an alternative; to the emj)loy- 
meiit of diagonal struts from the posts which 
sup])ort the ends of a beam, but in many eases 
stnuiing is not practicable, as, for instance, in 
the beams of an overhead travelling crane, which 
must be free to move along its gantry. 

In short s])a.ns, the hi'am is trussed with a single 
support or strut in tlu^ middle 1305, A] ; in longer 
ones sup})ort is given at two internuHliate points 
1306, A A]. The struts are usually castings, 
hut are sometimes made of timber. Castings, 
B B, an^ usually ncci'ssary also on tlu) (uids of 
the beam, Jiaving lugs to receive^ the screwed 
ends of the tie rods, and providi' a seating 
for the nuts in tighti'iiing up tlu* rods. 

1’hc carjanters w4io prepares tlu^ timbers also 
tit the castings and complete the truss. The 
recesses in the castings are propi'ily J in. or | in. 
less than the timber sections to allow a little for 
})ossible .shrinkage and fitting. They ari' tapered 
to drive on tiglitly, the timber ends ar<^ smeared 
with thick, wliito lead paint, and tin* shoes 
driven on with lieavy. long liandh'd mallets. 
In many cases a single tie rod w'lll hi* tilted in the 
centre of the bc'am instead of two, as shown in 
305 and 306, flanking the Ix'am. Tlu'ii diagonal 
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holes have to be bored with an auger to pass Uie 
bolts through. 1’lie threads of the bolts must 
never measure less in diameter at their roots 
than the diameter of the tie rods. 

Builtsup Girders. Tnsiend of trussing a 
beam with tic rods and struts, its depth may be 
increased by st‘pai*aling it into upper and lower 
members, and in place of solid mateiial between 
connection is made by diagonal braces [ 307J. 'I’his 
increase in dt‘pth gives enhanced rigidity without 
corresponding increase in wtught. The material, 
in fact, is removed from the middle or neutral 
plane of the beam, whe^re it is of little or no value, 
and coneentraled along the planes of greatest 
stress. Diagonal bracing and vertical posts are 
usually associated in this connection of top and 
l)(>ttom rails, but tiie diagonals are the most 
c\ssential ; the verticals alone would be useless. 
Often the verticals are of iron rod, while the 
horizontals and diagonals are of wood [307], but 
frequently all the members are of timber. 

Trussing and strutting are, of course, neces- 
sary chiefly for horizontal timbers which would 
otherwise not be suflieicntly rigid to resist stresses 
which would sink or fracture them about th«‘ 
centre. The alternative is to support them at 
frequent intervals throughout their length by 
perpendicu Ini’S. "I’his is not alw’fiys practicable or 
advisable. As vertical timbers are seldom sub- 
jected to direct transverse stress as horizontal 
ones are, they require Integral siqiport to bring 
them into the condition of short columns. The 
methods of doing this necessarily resemble the 
strutting and trussing of many horizontals, for 
diagonals* arc required in both cases. Tt is true 
that in a narrow' structure lik(^ a ladd<*r diagonals 
can be disfienscd w ith, but if Icngtli, width, and 
stability were the only considerations, a much 
smaller number of transvcrsi^ mcmlKn’s would be 
used, luid equal stability would be attained liy 
diagonal pieces either fitting between them or 
over all. If we take a framework that is wider, 
or more nearly square in its proportions [308], it 
is obvious that diagonal braces from corner to 
corniT will tic the frame rnon^ directly and 
securely tlian a far greater amount of material 
inserted in the form of t ransverse bars. Diagonal 
bracing, therefore, is always employed in struc- 
tural work between horizontal and vertical 
members. The result is that the main timbers 
of the structure are tied at so many points that, 
no matter w'hat their length or the size or form 
of the structure may be, stresses produce no 
alteration in form, for the diagonals come at 
once into play as rigid ties and struts. 

Looking at 309, which is a typical arrangement 
of timbers in a tall structure, each vertical 
member w'ould, if unstayed, become bent or 
broken by a vertical load as certainly as though 
it were stressed by direct forces acting laUa’ally. 
But the diagonals and horizontals in effect 
shorten the lengths, bringing the structuro into 
a condition of superimposed short columns, 
which W'ould resist bending, the effective length 
of the columns being A A, even without the 
horizontals, which resist tendency to bending 
midway betw^een the union of the diagonals. In 
310, additional rigidity is obtained by the 
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outstanding struts. These arc equally suitable 
^eitlier for a vertical or horizontal structuro. 

Trestles, Trestles are structures placed 
at intervals to support overhead roads, railways, 
bridges, or platforms. They are built up of 
verticals, horizontals, and diagonals, similar in 
princijile to 309, but to give increased stability 
on their base they generally taper, as shown in 
311 and 312. Tlieir design may vary considerably. 
The tw'o examples given are suitable either for 
temporary or permanent works, and are typical 
of many Americ;an bridge trestles. Some arrange- 
ments of timbers for (temporary staging are 
illustrated in tlic article beginning on page 1170. 

In permanent structures similar arrangements 
ar(‘ adopted, but more (carefully and neatly 
designed and executed. Instead, for instance, of 
liolting braces or transverse members on to sur- 
faces, they w'ould be stub tenoned between in the 
same plane. Or, instead of securing joints by 
driving in dogs or spikes, bolts, coach screws, or 
straps w ould be used under similar eircumstanees. 

Plain butt joints nvi) very common in tem- 
porary work, but not in permanent structun's, 
where stub tenons, joggles, cogs, notches, or 
dow(‘ls a!‘(i e!U ployed to pn‘v<‘nt later.al move- 
ment of the parts quite ind(‘pendently of the 
m<‘ans wliicli hold them togetlicr. 

Bridges. Bridges entirely or partly of wood 
an' eommou. especially in America, where timbia’ 
is the matcM ial most readily availalile. Timber is, 
of course, more suitabk* for very small bridges 
than for large' ones. Foundations of stone or 
brick for a wooden bridg(^ ar(^ more })ermanent 
than w'ood pilt's. if a bridge runs over a river, 
it is elieaiier to drive piles for intc'rmediatc^ 
supports, but masonry can be employed withoiit 
diffi(‘ulty for buttres'^es. Tht^ bridge itself is 
always trussed in some way to give it suffieu‘nt 
sti('ngtli to span from one sup])ort to another, 
and to carry the load reipiired. The trussing 
may bo done cither above or below the roadw'ay, 
or both. Fig. 313 shows a horizontal bridge' 
timlM'r sujiported by struts from the but- 
tresses. 

This, of course, is suitable only for a very short 
span, but strutting of more eomplieated eharac- 
te'i’ is often pra(;tised in addition to trussing. 
Fig. 314 shows a simple truss of the king post 
type suitable for a short span, or, by inserting a 
scries of jiosts and struts, the span might be 
exte'iided. It might also be further increased in 
rigidity by diagonals or eounterbraccs in tlu^ 
opposite direction as dotted. Fig. 315 is ca 
truss of the ({ueen post type, suitable only for 
a short span ; 316 is suitable for long spans. The 
bridge sides are built up of a series of posts and 
diagonal braet>s bctw'eon the upper and low'cr 
vhordsy and this may bo further stiffened by an 
arched rib bolted to' each side as shown. 

Heavy timber work has probably never been 
so fully developed in any country as in the 
United States and Canada, where hundreds of 
railway bridges have been built of that material. 
Timlxu* was, and is, superabundant and cheap, 
and the sawmills' convert it into squared sections 
of all sizes at low'cost. But for this fact many 
of the primitive railways in sparsely populated 
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di«trict8 oouli not have been' constructed. 
Though the timber bridges and viaducts are not 
long lived^noither are those of steel. The 
first part tcraecay is the bottom chords, or boomSf 
which have to be repaired or renewed in about 
from seven to ten years if unprotebted from the 
weather. But if covered in they last for about 
thirty years. I'imbcr lias been uscmI for spans 
of over 200 feet. 1’he ingenuity which has been 
displayed in building up these spans is an interest- 
ing study in how to obtain maximum strength 
with materials in themselves relatively weak, 
and with the si molest kinds of joints. Tlu^se 
trestle bridges ai eonstrueted of trusses with 
triangular panels, one example of which is shown 
in 817, being a Howe truss supported on trestles, 
or towel’s, some of wliieli an* of great height. 
One section of a trestle is a rep(*tition of other 
sections, and one panel of a truss is like anotlier, 
so that the work is repetitive. Cast and wrought 
iron enter into the eonstru(*tion only at the joints 
and fastenings. As the sticks of timber do not 
exceed from 50 to 60 ft. in length, a niimlMs- 
lish joints, or clamp joints, as they are termed, 
are necessary in making up the total lengths. 
They are made to break joint at long inUn-vaK, 
and iron or wooden clamps are <‘mployed to 
tie them. Figs. 317 to 324 show these arrange- 
ments, and also the method of building up the 
top and bottom booms or chords, wliile their 
position in the bridge truss is seen in 317, which 
ishow’s a panel, and 318 a cross si’ction through 
the bridge, including the rail tiack. 

The top and bottom chords. A H, aie c«icji 
built of four rows of jointed balks, 1» caking 
joint as already mentioned, so that tin* joints 
in one row or length come several feet aw'ay 
from those in the one adjacent. 'They are not 
jn lateral contact, but sejiarated about 2 in. 1319 
and 320], which gives sjiaees for the clamping 
plat(*s while avoiding having to notch tin* tim- 
bci’8 deeply. To key these open balks together 
into a practically solid mass jiaeking blocks 
[319 A] are iiiserb*d at intervals, each set arranged 
in line across, and holts are inserted through them 
and the timbers, as shown in 319. To ensure a 
tight fit these packings are ta.pered edgew'ise, 
being about \ in, narrower at the bottom than 
at the top, and are thus driven in iirmly. Tin* 
grain i’uii.s in the same direction lus that in the 
balks, so that they w ill not loosen by shrinkage. 

When end joint<8 meet they are variously 
secured by iron or wooden clamps. Jf of iron, 
'in. plates are used with iron joggles riveted or 
olted across them to enter into grooves in the 
timber [321]. The plates fit on opposite fac(*s, 
and bolts pass through the whole. If wood 
clamps are used they are notched to enter into 
notches in the main timbers on each side of the 
joint. Two wooden elam)>s are sliown at 320 65, 
hnd a clamp separately in 322. Figs. 323 and 
824 show similar clamp.s uniting horizcmtal with 
vertical members. The top and bottom boom.^ 
are identical in construction, difiering only in 
dimensions, but the bottom booms are connected 
by cross bracings, and they carry lieavy crass 
timbers fC, 817 and 818] to receive longitudinals, 
D, upon which the rail sleepers are laid, Tho 


top and bottom booms are ponn^ted by the 
diagonals [817}, which are stejiped * agaimt 
castings through which Vertical tie bolts, pass. 
All this notching and fitting seems tedious, but 
in America the sawmills are erected in * tin* 
forests and in the course of the railways, anti 
woodworking machinery is greatly developed.' 

Jointing and Fastening. Fig. 325 
illustrates the joggling of heavy balks, involving 
but a small amount of work, yet being abso- 
lutely secure when bolted; 328 shows a stub- 
tenon and strap connection. The latter makes a 
very secure union between timbers which cannot 
he conveniently held by other means. Fig. 827 
is a case where a long bolt and stub- tenon joints 
are suitable. If the timbers were of very largi' 
sectiion. and great strength was required, mon* 
than OIK* bolt would be employed. Bolt liole-; 
slightly weaken the timbers through which they 
are put, while straps round the outside have the 
contrary eficct. Fig. 328 is a stub-tenon joint 
.similar to the* two preceding ones, but instead 
of holding the parts tog(‘tlier by a strap or long 
bolt eomparativ(‘ly short bolts are fitted into the 
tenoned ends. This might be done either for 
neatn(*8» or wlu'n the li'iioned member is too 
long for a through lioll to bo suitable. Recesses 
are bored for the nuts in one of the faces of tlu* 
timber, and the bolt hol(*s arc bored to suit. 
'Hie recesses an* generally plugged after the nuts 
an* in, and the* bolts have to be screwed into their 
nuts. 

Work Involving Piles. Piles are very 
often used for fouiKlations both in temporary ami 
])ermanent work, and both on land and und(‘r 
water. Tlu* jiiles commonly used arc balks oi 
lirw'ood, but the best are of greenhoart or elm. 
because more*durable. Piles arc pointed, ami 
usually slu.’athed in iron to enabh* them to pene- 
trate. An iron ring is also titled round theii' 
tops to prevent splitting wlu'n driving. 7’he}' 
are driven by a wi'iglit. called a monkey, which 
slides in vertical gaid(*s, and is hoisted ami 
allowed to fall by gravity lepeatedly on tli< 
head of the piles. 

Piles for the foundations of structures aiv 
.spaced according to tlie weight they have ti 
carry. Those for colferdams and caissons, 
which have to be made watertight, are driven 
closely side by side, and the joints filled with 
clay or other packing when necessary. This is 
called aheet piling. Piles are braced and tied 
together after being driven, by loaling pieces, ami 
the heads are sawn U*vol where necessary. Often 
piles are driven at angles instead of vertically, 
according to the character of the structure whicli 
tliey have to support. On land large horizontal 
balks arc sometimes laid to bed the verticals on 
instead of driving piles intd the ground. Foi 
permanent structures a concrete bed is often 
made, the bed itself being laid on the tops o\ 
piles, which are driven flush with the grouml 
and tied together by a horizontal framework. 

Cofferdams. These are constructed of 
doable rows of piles, which ara driven in close 
contact, usually with sawn edges. To keep them 
in line thejy are connected by horizontal waling 
pieces at intervals of 4 ft. or 5 ft. Short 
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pass through waling pieces and piles. The water 
is then pumped out from the enclosed space« 
and well-tempered puddle olay is filled in and 
rammed down in layers. Thus a watertight wall 
'is built, within which, the water having been 
pumped out, excavation can be carried on in the 
dry. In plan view a cofferdam may bo of any 
required outline, circular or rectangular, or 
simply fulfil the function of a dam of sheet piling 
to enclose an t^ea from wliieli, without sueli 
protection, water might be c'xpoeted to burst out 
on works in progress. When a dam is not a self- 
contained structure it is otteii strutted. Figs. 
329 and 330 show dams of this kind, the struts 
being combined with the dam. Tn these illustra- 
tions, A A arc the timber })iles shod with iron, 
connected by waling pieces, B, and fastt iusl with 
bolts ; C is the clay puddle. In both cases the 
dam is shown in proximity to «n old dock wall. 
The struts. T), take the external pj’ossiue. In one 
case they are simply driven into tlic old wnll. 
In the other they arc connected to a i‘ow of piles 
tied together with horizontal timber^. The coffer- 
dam often takes the form of a strong sea barrifT 
to keep out the ocean when tidal docks are in 
course of construction. In Mune cases they 
themselves have to be protected by groynes. In 
such work the* eonstruetioii has to be very 
strong. The seaw’ard jiiles are then oftcsi diiven 
at a considerable angle to broaden tli(‘ base*, and 
the sea face is protected with rubhh* The inner 
face is tied to a row of jiilc'^ Tiinbei', aie often 
creosoted. Fig. 331 shows a M*ction thioiigh a 
barrier of iliis class. 

Staithes. Some line (‘\ainple> ot liea\y 
timbering are found in the st«itlies on 'ryneside 
and other Northnmhiian ports. They art* coaling 
stages along which the old ehaUlron waggons or 
the modern trucks an* run out by giavity over 
the water for the shipm<*nt of coals, 'fhey carry 
loading cranes if fixed, or gantry oi tiavelling 
typos, ’'fhe staithes are built on piles. As they 
go out from the banks into water deep enough to 
allow ve,ssels to come under the cranes the length 
of the piles becomes considerable next the \ essel’s 
side. At the shore end the limbering is plain, 
but as the staith goes out farther the piles are put 
olosOT together ; sometimes two or nion* timbers 
are bolted together or single piles are heavily 
fished. ^ Struts and diagonal bracings are intro- 
duced with horizontal timbers, and bolts and 
iron straps reinforce the various joints. Some 
Wpical constructions are sliowii in 332 and 333. 
The former is a staging built on piles and tied 
back to other piles driven in high or up the slope 
of the river bed. 'J’he top horizontal memlK*rs 
carry the flooring ; 383 is a face or end view 
of one set of timbers in a staging. A A are double 
longitudinal balks that lie the si'vcral sets 
together. The general arrangement of other 
horizontals and of diagonals is clearly shown. 

Fig. 334 showrs a staith end or staging carrying 
a steam crane. The timber work is for the staging 
only, tliB crane being carried on a deep founda- 
tion cylinder of east-iron rings bolted one on top 
df another with internal flanges. This is more 
rigid than timber foundations for cranes doing 
heavy service. Fig. 336 illustrates an alternative 

mi * 


to piling when a rocky bed c^counicr^ into 
which piles cannot be driven. Balks; A, are 
laid upon the rock and bolted down with lewis 
bolts, or retained with rubble thrown on top. 
Those then form ties between the uprights and 
tho diagonal struts, which form stays to the 
uprights against the pressure of tho water. The 
interior between the uprights is filled with clay 
puddle, and the sea front is jirotected with rubble 
or boulders. 

Dock Gates. Dock gate's are often built 
of timber. Cireenheart is the best for this pur- 
pose, because it resists better than any other the 
attack of the teredo navaliA. Another advantage 
is its gieat weight. The difficulty is to obtain 
balks large enough, diii.cnsions of as much as 
*20 in. square being som(‘time'' required for rilis 
and heel posts. • 

Crane Work. In Ike nienufaelurc of some 
classes of cranes there is a good deal of hea\y 
timbering employed Many eranes for foreign 
audeolonial serviec* also are niadi* elieaply by 
purchasing tho necess.iry nonwork, gears, etc., in 
Fngland, and building timber work in tJie countn 
when* leipiired The pimeipal elements in which 
timber is tre(piontly used nre jibs, the beams fee 
soim* overhead travellers, the gantries ; the 
masts, guys, and slcepeis of derricks, the pol( ^ 
of shc<‘r-h‘gs, and sometimes the trucks of ti.i 
veiling eiaues used iii cjuarries and on wharvt" 
>\1l these, without e\( option, have some metal 
fittings in tin* foims ot castings .and forgings, 
and as those ha\e to lx* lifted aocurately into 
their places on tho eiaiie to which they belong 
tlioearpeiitoi m tho oiigmoor's works is somewhat 
ot a specialist 

Soim* jiarts are fitted by driving Oiily. Among 
such are tin* socketed fe(‘t and heads of timhn 
jibs [336]. Tin* (‘lids ot the stock are sawn imaily 
to size, and then eased with chisels and planer 
Hie (Mstings aie tri(‘d b'om time to time, bein_ 
driven on with a sledge, tho casing being thus 
done tentatively. When they arc within about 
n in. or 2 iii. of bedding, the surfa(‘es are wdl 
smeared with thick whit (‘-lead paint and tin* 
final driving done. The eastings are not driven 
right home, but only to within about 1 in. of 
the shoulder. This allows lor a little further 
driving subsequently, as at the right hand ot 
336, when the timber has shrunk. At the h ft 
hand the timber is seen partly out of its casting 
Many eastings fit around three sides only ol 
timber, leaving one side open. Driving is still 
practised, but security is ensured by means 
liolts [337]. Tn .some eases bonds are shrunk on 
the ends of timb(*r, as in pile tops, ends of gantry 
beams, but this practice is of limited^so. 

Tools and Machinery Employed. 
Among hand tools the two-handled cross-cut, the 
ordinary handsaw, the auger, the chisel, and 
axes and adzes are the chief cutting tool'* 
employed. Tho timber in lieavy carpentry 
is not usually planed. Wliere a consiacrable 
amount of wwk has to be done, preparation ot 
each piece of timber by hand is slow and ex 
pensive. The parts, therefore, are either pre 
pared before they leave the sawnulU or suitable 
machin^y is brought to the place whore the 
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work id being erected. In the latter case i^e 
mdiphii^ed are usually of a different character 
Irom those which would be installed for permanent 
use in a shop or sawmill. A small reciprocating 
saw of the three-feller type, for instance, would 
be brought in profei'cncu to a large band or cir- 
cular saw. Steam power would be obtained 
from a portable boiler. Light machines, per- 
haps worked by hand, v»o\M bo used for boring 
bolt-holes, or a combination machine for boring, 
both horizontally and vertically, and cutting 
rebates, half laps, and mortises and tenons. 
If a grc'at majority of oitluT of those classes of 
work was required, machines specially for it 
would be employed. 

Appliances of various kinds are necessaiy for 
hanaling heavy pieces of timber. Tiaiispor- 
tation to the locality is (‘ffccted by railway or on 
timber carriages drawn by lioisos. Vciy large 
balks are carried by the latter method suspended 
beneath the axle of a large two- wheeled can lage ; 
smaller ones on a four-wh<M‘lcd carriage, the 
distance of the back wheels irom the front lading 
adjustable by sliding them .ilong the pole which 
forms the connecting liody. Transpoitution for 
short distances at the f>la<‘e when* the woik of 
erection is proceeding is cfTi'cted by tia\elling 
cranes, hauling apparatus, derricks, cruwbais 


and rollers, and numerous other moans, lafting 
is done with ropes or chains round the limber, 
or wrought -iron timber clips, w'liieh grip it tightly 
as hoisting powxT is applied. These are aLo 
used to assist in turning very lieavy balks 
Hoisting may be done by cranes or crabs, or 
by hand tackle worked througli a block attaelied 
to any suitable support overhead. 

Railway Carpentry. A good de«\l of 
heavy work is done in railway shops, but it is 
almost wholly tliat of machinery — sawing, 
planing, tenoning, grooving; everything, in 
short, but the actual putting of parts together. 
The explanation of this is that it is a class of 
work in which similar jiarts jointed similarly 
are constantly required, and when this is the 
case machinery for doing the ^vork is always 
infinitely more expeditious and ehcaper than 
hand metliods. In many cases hand work on a 
large scale would bo out of the question, and if 
tbe employment of machinery were not possible 
the work w'ould have cither to be done in a much 
simpler and more primitive style or to be left 
tmdone. The woodwork in railway shops con- 
sists chiefly in the construction of rolling stock. 
Oak is the wood chiefly employed. 


; Ftei4^ 6ale»«< These are > class of 
carpenti^. Examples of gates arc sKowm in 
388 to 340. Heavier add more ornamental 
varieties are often used for entrances to parks 
and villas. Fig. 388 is a wicket gate. The 
diagonal brace in this and in all other gates 
slo})es from the low^er part of the hlng^ or 
hanging post to the upper part of the front 
post. A counter brace as dotted may be added, 
but the brace in the other direction is tho most 
essential. The hinge post is stouter than the 
other, and tho hinges extend some distance 
along the rails, packing pieces being put on tho 
latter, if necessary, to form a level bed to attach 
the hinge to. The rails are mortised into tlu‘ 
posts, and are generally spaced farther apart 
at the top than at the bottom of <he gate. Fig. 
3S9 is an oidinnry field gat(», Avbich, when open, 
leaves a ekair 9 ft. way, the gate itself measuring 
about 8 in. more than that. The brace in this 
ease is made to suppoit the gate more effeetVely 
by eai lying it u}> to a point some distance short 
of the front post and ailding a vertical bar, so that 
all the rails au* supported at tliis point, and the 
overhang beyond is a tiifle. In 340 two braces 
me employcil in each direction. Tlie two 
main ones slo]i{' as in the jirevious examples 
The first goes from tlie foot of the hinge post to 


ihe middle of the lop rail, and the second from 
the middle ot the bottom rail to the top of (he 
trout post. These braces might be still further 
inei eased in number w'ith henefieial results, except 
that the gate, Ixsng made heavier, w’ould strain 
the hinges moie. Often the toj) hinge k made 
longer than the bottom one, because tile strain 
on the top connection is tensile, w’hilo at the 
bottom it is compressive. 

Fences. Examples of these are showm in 
341 to 343. In all cases posts have to be inserted 
in the ground to support the rails. Tho posts 
are generally about 0 ft. apart, and the rails in 
12 ft. lengths, so that the stability of tho fence is 
increased by alternafing the joints. Rails may 
be nailed to tlic sides of the posts, as in 841. .or 
mortised in with scarfed ends, as in 842. In 
the latter the ends are supposed to be mortised 
into thick ])osts and nailed to the intermediate 
post, which is of smaller dimensions. Fig. 343 
shows how^ pales may be attached to tho rails 
When strained wire is used instead of wood 
rails, tho end posts have to be substantially 
strutted to resist the strain. Where durability 
is imiiort^nt, creosoted or kyanised wood should 
be used for gates and fences. 
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{. ITALIAN 

IRREGULAR VERBS 
Second Coniugation 

Verbs in ere (short) 

Of the followin<< verbs, only the irregular 
forms will bo given. 

■ Cdnbaceret to, know (1 knovvsoniel)o(ly) 
Past Def. — Conohln, connhhi\ mnohhnn. 

Past Part. — Con oscinto. 

(Jon jugate like noiosnoo : riranoMCvtu^ to 
acknowledge, to recognise ; tlisnotoMrrrr, io 
deny. 

Crescere, to grow 
Past Ikf. — Crehhl, rrehhc. nrhhrnt. 

Past Part. -- ( 'reset uto. 

Conjugate like erheere : areresrere. to ineri'ase; 
(teerhccre^ to decrease ; rinerheere. to la' sorry. 

Asslstere, to assist ; efynststere. to consist : th- 
slstere^ to desist ; esistere. to exist ; insh><tere. to 
insist ; pershtere. to persist ; res), st ere. to resist ; 
smslstere, to siibsist, are all irregulav only in the 
past participle, which, instead of ending in 
-<do, ends in -?7o: a,9,^istifo^ eonsi,sfifo, esisHttt, etc. 

• hj8igcn\ to exact ; refftgere, to redat^t. 'Phesc 
two verbs are regular, exce])t in the past 
participl(‘s : esafto and redatlo. 

Nhscere, to be bom 

Past J)ef. - Nacfpti. naenm. naetpom. 

Past Part. —Sato. 

Conjugate like noseere : rinoseere. t(» be Imm ii 
again. 

Nu6cere» to Imrt 

Intt. Pres. — A'wr/o, nnon\ ntoM-r, H'siamn, 
mteete^ noceiono. 

Past Def. — Noeqni, ms-que. norqsno. 

Suhj. Pres. — Soceia, noeeta. ete. 

Past Part. — Noeiuto. 

Here {hi re re), to drijik 
ftlfl. Pres. — Pevo, beri, here, herltu/m. ete, 
Imperf. — Berero^ hereri. iMe. 

Pqs.i Def. — Jien'i and heretti. here.^ti. herre. and 
hehette, hevemmo. heveste. herettero and hrrrero. 
uP'^ftnre. — Bererd and herro. ete. 

Suh). Pres. — Bera. hero. ete. 

(hr u nd. — Be re Mhr: 

Past Part. — Be.rato, 

Pibvere, to rain 
Past Def. — Pidrve. 

Rompere, to bri'ak 
Past Def. — Ruppi. rappe. rappern. 

Past Part.—R<ytto. 

Conjugate like rompere: interrdm pere. ti> 
interrupt; irrdmpere. to rush in; prorornpere. 
to burst out. 

Essere, to be 

[Sec pages 2194 and 2484-5.] 
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Note. When the past dt‘tinite is irregular, 
only the Hr.st and third person singular and the 
third person ])lural are irregtilar. Thus ; 

Conosecre — Past Def. : ronnhhi. eonmeesti, 
eomthhe. ronosremmo. eonoseeste. ronohhero. 

Piaeere — Pa,^t Def.: piaeqHi. piaresfi. piavqne. 
piaennmo. piaresfe. pidcqiutut. 

When the future is irregular, the coiulitioiial is 
also irregular, 'rinis ; Bere -Putvre : herrdyher- 
rni. ete.; Ctoidit. : herrei. henusti. etc. Vedere-- 
Put an : redro. red rat. etc ; Condit. : redrei. 
redre.'tfi. etc. 

E.VEKdSK XJj. 

L Dove hai conosciulo (juci signore ? 2. Lo 

(MUiohbi a Ni'/./a I'anno passaio. 5. Kieonoscoil 
inio torto e le doinando scusti. 4. La rnia stiina 
per il giovine jnarinai<i erebhe di molto. (piando 
lo sentii lodare in tal modo dal suo capitano. 
5. Si sa dove si e nati, ina non si sa dove si 
iniioiM*. t>. Egli naetjue di genitiui poverissimi, 
ina con rassiduo lav(*ro e riuscito a mettere in- 
sicinc uiiH discreta fortuna. 7. Essi lianiio 
insi.stito tanto chc lio tinito p(*r ceden*. 8. Alla 
fine del ])ran7.o tutti hex vero alia salute degli 
sposi. 0. I ladri ru])p(‘ro i v(‘tri di uiia finestra 
a pian ternuio, (* ]K*netrnnnio nella casa, 10. 
Dggi ho as.sistito a iina scena terrihile ; nil 
povero niurator' c <*aduto c si e rotta tina 
gMinha. 

RELATIVE PRONOUNS 

'Phe relative ])ronouns n-n* : 
rhi (Ire), lie who, she who 
c/o' (A t//), who, wJioni. that, wJiieh 
it quale, la qaate. who, whom (sing.) 
i quail, le quail, w ho, w hom (]>hir.) 
eui {lc(»d-ee). whom ((‘om])l.) 
quanto. !»,ll that wliieh 
quello ehe. eio ehv. wh;it 
ehiuuque. every luie who 

I. (a). Chi never n‘fcrs t(> a ]>rcccding word. 
It means colui ehe. rolei r/iei and also qualeiino che 
(.sonieonc‘ w Jio). Examples: ('hi hen eomtneia ^ alia 
metd deU'opera. Well Ixgim is lialf done (litiT- 
ally ; ITe who htgias w<‘ll Is half way through his 
work). Troreremo ehi ei most rent la via. We 
shall liiid someom* who will shinv us the way. 

(h). Chi . . . ehi has a partitive mean- 

ing. Exain}»le: Chi diee una eosa e chi unStUra. 
Some say one thing end some another. 

(/•). Tn exclamativi', interrogative, and duhlta- 
tive pro]K)sitions elii means qual persona. Ex- 
ample; Sun ,so a ehi rirulgermi. I don't know' to 
whom t(/ apply. 

(d). (hi in a londitional construction may 
be used absolutely with the meaning of se uno 
(if one), per chi (for liim who). Example; QuestOt 
rhilo mol sapeir se uno to ruol sapere; per 
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chi h vUioH aapere), apparHem a me. This (if 
loiyone wishes to know ; for him who wishes 
to^ know) belongs to me. 

2* Che is used both us subject and object, 
and refers to any preceding word, mascnlino 
or feminine, singular or plural. Examples: Lo 
mtlaro che studiit. The pupil who studies ; 
I libri che aveie nmipraii. The books that you 
have bought. Tt may refer to a whole propo- 
sition, and then it is generally preceded 
by the a. tide. Example: Oli era saltata la 
farUHsia di fard frate^ (il) che a qaei tempi 
era il ripiego piu comune per usrir d'impicct\ 
The fancy had come into his liead to turn 
friar, which in those time.s was the commomvsl 
device for getting out of difficulties. (*he 
may also be used instead of in cni, ptr nii, 
da che. Examples: Il giarna che (n? cui) H vidi. 
The day when (in which) T saw thee. Keen la 
ragione che (per cui) non .ww rennto, 'Hiat is the 
reason why (for wdiich) I did not come. Sono 
due anni che (da che) e jmtito. It is two ^eais 
since he went away. 

3. Il qvalCy la quale, i quali, le qnali are used 
like r/ic, but are not referr(‘d to pronouns ex- 
pressing things : fate qucllo chc vi dico (and not 
qutlh il quale vi dico). Do as (what) I tell you. 

Il quale, la quale, etc., must be used before 
ftOarw (for example, le qnali cufic, and not che rase), 
after a preposition (la ,srafoJa ndla quah, ami not 
in che), and when* che might Ik* ambiguous (/ 
figli della signora, i qnali ho inconttafi, and not 
che ho incontrato, l)ecause (7/f iniglit be leterred 
to signora). 

4. Cui is generally used inst<'ad of il qugh , 
etc., after a preposition for hotli gend(*rs, 
and in the singular as as in the plural. 
Bxaumles: 11 7n(/ttco per cui io venni. Tin* reason 
why I came ; Iai persona di cui le parlai. The 
person of whom I spoke to you ; II amico da cui mi 
aspettavo un favore, Tlic friend from whom 1 A^,i.s 
expecting a favour. PJaceil bc*tween the article* 
and the noun cui means “ wliost*.” Example : 
I^ un giovane i cui codumi (i di cui costa mi 
would be incorrect) sono degni di lode. He is a 
youth whoso manners are deserving of praise. 

* 5. Chiunque means “ any person who,” and is 
used like chi. Example: Ammftfete chiunque 
venga^ Admit whosoever conies. It may be used 
also as an indefinite pronoun. Example : 
Questo lo sa fare chiinu/ue. Anyone* ran do this. 

Exercise XLJ. 

1, La casa della rpiale Ic lio parlato si trova 
in via Roma. 2. Chi non sa ub bid ire non sa 
uemnfeno eomandare. 3. Fate cio che vi ho 
detto, e vi iroverete bene. 4. Dobbiamo 
amare chi ci ama, ma non clobbiamo odicre chi 
ci odia, 5. La ringrazio delle* lante prove di 
amicizia che mi ha sempre rao.strate. 6. 
F^temi vederc che cosa aveto in tasca. 7. 
Gli ho restituito il danaro che mi presto. 8. L"». 
signora che a veto veduta e la moglie del nostro 
padrone di casa. ft. L’6rdino oho mi a veto dato 
d atato puntualmente eseguito. 10. Eeco 
quanto so, non posso dirle di pih. IL 11 v^c- 
<^o agricoltore pone il seme dell'lilbero, i cui 
i^tti yedrantio i figliupli e hipoti. 


OONVEBSAaiOSTB ' ^ • 

Dove volete andare ? Non vedeto piove. 

Se aspettiamo che finisca di pidvere, ho paura 
che rcsteremo qui tutta la nbtte. 

Bisogna avdr pazienza ; chi sa che non c^piti 
iina vettura vuota. 

Sarebbe una vera fortuna ; ma chi volete 
( lie venga fin quassu eon questo temp&ccio ? 

Intanto si gela. So si potesse fare un bel 
fiioeo ! 

Laseiate fare a nu* elic son nato 0 xjresoiulo 
nelle montagne. 

Senti come tuona ! Afeno male che abhiamo 
portftto abbastanza \iv(*ri. 

Beva nn po' di (jqesto vino, vedr^ ehe non 
sent ini piii il freddo. 

C^'e da fumare ? j, 

Cc n’e per una settimana. 

E quello ehe ei vuole : fra nna sigaretta v 
I'altra il tempo jiassera })resto. 

INTERROGATIVE PRONOUNS 

The interrogative pronouns arc: chi wlio ? 
di chi ? whose ? da ^ rln C(tsa t wliat ? quanto-i 
a-e I how much ? how' many ? quale-i '/ whicli ? 
* what ? 

1. Chi/ incrMis **whiclj ]>(*rsoii ? *’ (sing.) but 
^ben used with the verb r s.s'm’ it is also plnnd. 
Exam])l(‘s : ('hi ii manda 'i Who sends you V 
('hi sono (judli siqntne ? Who are those ladies ? 

2. die} means “which thing?*’ Example: 
( 7n fate / What at e you doing ? As an adject iv c 
It is ni '-sculim* and teminine, singular and plural 
Examjiles: ('he lifao vuole / Which book do you 
want ? ('he Uhl I hygete ? Which books are yon 
reading ? 

3. In familiar language com ? is used as am 

interrogative pronoun instead of che cosa / 
Examples: (osa dife I What do you say? 
Xon so cosa voglia dire, 1 do not know what he 
means. The ])pst partici])le refei'ring to cosa 
is always in tin* masculine: (Jos' e acradutid 
What has happened ? ( 'osa ha fatto ? What 

have' you dom* ? 

4. Quanto? expresses the English “how 
long ? ” Exam]>Ie : (Quanto dohhinmo aspettare J 
How long must we wait ? 

d'he interrogative pronouns are often strengtU- 
»‘iied by mai, e. Kxamjdes: ('he diet mail What 
are you saying ? U cosa im porta ? And what dees 
it matter ? Questions are answered in Italian by 
si, gid, certo, etc., in th(* ;.fiirmative, and by no, 
mnrhe, etc., in the negative. 

The English: Are you ? Are you not ? Do you? 
Do you not ? Did you ? etc., wffiicli accompany a 
question, are rendered in Italian by non i vero? (is 
it not true ?). F^xamplc : Lei viene con noi, rum 
( vero ? You are coining with us, are you not ? 

Exercise XLTI. 

1. Quanto ha pagaio questo oappello ? -• 
Di chi e questo portafogli ? 3. Chi lia portato 
questo bagaglio ? 4. Quel signore ^ un inglese, 
non e vero ? Qual’ e il treno per Roma ? fi- 
(’osa hanno comandato per il Natale ? 7. Cosa 
hanno questi I’lfigazzi ? 8. Chi h costui ? 

"A quale stazione ci fermeremo ? 10. A cln 
avete dato il biglietto ? 11. Che cosa ha detto 

suo padre ? 12, Di quale eignora parlate ? 



13rv>ln .oh© anno eiete nalo ? 14f A che* pema 

«tta. ougina ? 15. Chi ha domandato di ^sscre 

? 

Key to Exercise XXXV. 

1. When I entered they had already gone. 
2. I am pleased that yon have .snceceded in 
this affair. 3. The performance has lasted 
piore than two hours. 4. 1 liavc fallen, and liave 
hurt myself. 5. I am not sleepy ; I have slept 
all day. 6. I am waiting for my brother ; lie 
was to have come by the seven o’ejoch train, 
and I wonder that he has not >ct arrived. 7. 
If you had come ten minutes earlier, you would 
have met Mr. N. 8. A man-of-A^ ar has sunk in 
the Baltic. 9. A Japanese torpedo-boat his 
sunk two Russian ships. 10. I have ^\and(T(‘d 
about all day without settling anything. 

Key to Kxkrcise XXXVl. 

1. Put them aside : we shall make use of them 
when we have need of th<‘m. 2. TJiat is not 
eotrect. 3. This man is so full of himselt 
that it seems that all the w'orld belongs to him 
4. This is an author of great jnerit ; that is a 
most geiyal poet. .■). 1 clare not speak o})enl 3 \ 
because 1 fear to be misund(‘rstood by t lies', 
and combated by those. <>. You do not know 
wdiat you are talking about. 7. 1 don't know 
how things wull end ; for my part, 1 do not see 
clearly in this business. 8. llVri' an* two bottles 
large enough ; in this one we will put the wine, 
and in that oiu‘ the water. 9. Do not spi*j».k 
to me of those p(‘ople ; tluy do not deserve to he 
helped any longer. 10. TawyIs aimed rather at 
avoiding the blows of liis enemy, and at dis m'iu- 
iug him, than at killing him ; but the Ictti'i* 
desired his death at any price. 11. 'Hi at woman 
spi'aks only out of envy; it is b(*tt(*r not to 
listen to her. 12. Those who maki' most noise 
(literally, shout more) are aUva^s right in this 
w'orld. 13. The prize will bo given to him who 
Up.s deserved it. 

Key to Kxerctse XXXVII. 

1. I am glad to see that you are well. 2. 1 
do not remember you, but it seems to me 
that I have seen you somewhere. 3, I had 
the pleasure of know'ing you in Rome two years 

Coi 
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ajp. 4. When in the country we are used to 
t^ing a lon^ walk before breakfast. 5. Fear 
nothing ; 1 Yvill think of your future. 0. I am 
sorry to bo obliged to speak to you in this way. 
7. My head aches ; it will bo better for me to 
remain in the house. 8. It had seemed to me 
that they liad rung the bell. 9 Till now we 
have always done as you liked ; now, it seems 
to mo that you should do as w^e like. 

Key to Exkr< ise XXXVIll. 

1. 33) at poor man must have put together 
a fair sum, bceausi* everyone has given him 
something. 2. I cm speaking generally, and 
T shoiilcl not like cnyoiie to consider my words 
as referring to him. 3. Iniquity is often ba^od 
upon the credidity and goodness of others. 
4. Always act rightly, and do not care what 
other peopk' may think of you. 5. Knock 
again ; someone must be in, because there is 
a light in the rooms upstairs. (>. It seems t.hat 
some people rejoiec' at other people’s mis- 
fortunes. 7. If you do not tell mo everything 
exactly, we shall do nothing. 8. Always tell 
the truth if you wish olliers to estooni you. 
9. Those who ])osKess nothing are always the 
most geiu'rous. 19. Nothing is useless ; every- 
thing has its rt'ason for existing. 

Key to Exercise XXXI X. 

I. In that country it snows very seldom, hut 
it ahvays reins. 2. It rains hard ; wo must 
take a earriege. 3. It will b(‘ necessary to leave 
c'lrly if w(' wish to ajrivi' in time. 4. It has 
iiailed «nd j'ained all night. .I. It does not 
thunder any more, hut it ligJitcns still. 0. It 
is better not to go out to-day; it is very foggy. 
7. Eet us go ; it is not worth while to stay hero to 
speak of useless things. 8. Your friend seems 
very hippy ; h'' must ha\e done good busiiiess 
on the exehange. 9. It seems that he is happy, 
but reclly it is not so. 19. Russia has imported 
c great quantity of corn this year. 11. Tt is of 
consequence to deciile st once, becau.se there is 
no time to lose. 12. You have already spoken 
enough ; it is my turn now. 13. One is soriy 
to see young peoph' so idle. 14. One must 
enjoy oneself a little in this life ; one liyes 
onb 
uued 


FRENCH 

IRREGULAR VERBS 
Second Conjugation 

1* Ac<|Uerlr, to acquire, anfuhant, anfuis. 
Ind. Pres, — facquiers, fu arquifrs, il arqaiert, 
nom acquh-ons^ ihjus ac/jutrez. Us acquit rn)f. 

/ ni'perf, — f€u:querais, 

Fust^ Definite — facjqms, 

F ut%re. — jWquerrai. 

Cond, Pres. — facquerrais. 

Pres. — que facqmerCt que tii aequUres, 
q^^il acqnikre, que noiw a^queriona^ que vous 
ue/iuerm^ quHla eu^ikent. 
ifnpirf.^-^m facquisse. 

to conquer, reconqumr, to recon- 


By Louis A. Barbe, B,A« 

qiier, seiuiuerir dt\ to inquire about, and 
requh'ii\ to request, to call upon, an' conjugated 
in the same way. 

Ill the Future and the ('omJitional, each “r" 
must lie ]>ronouneecl sejiaratcly, though the 
hri'ak in the trill must bo very slight. This 
])ronuneiiition is necessary to distinguish these 
tenses from the Present, and Imperfect In- 
dicative. 

2. Courir, to run, ennrant^ courv. 

fnj. Pres, — jc cours^ fu rours, il coutif nous 
rourons, wus comit;, Js' nmrent. 

Im'perf. — je courais. 

Past Def, — je counts. 

Future. — je conrrai. 

464 $ 





LANQUAOClh-rflMCH 

Cond, Pre3,-^je courmis. 

Suh}\ Pres. — que je ermre, que tu con.rc-% qnil 
coure^ qtie mms (onrims., que voits cmoieit^ qu'ih 
eourerU, 

Iffrper/.^^lUfi je eountsse. 

The other vorbs conjuj^atecl like tliis are ; 
U'CCO'urir, to nish up, liasten ; cnn<'nurii\ to eoneiir, 
to compete ; dimturir, to (lisooui’He ; vneourir. 
to incur ; 'jmrrourir, to run throiigli ; rernunf\ to 
have recourse : and .ymmrn', to siieeoiir. In 
ail these verbs also, the two “r's" (d Die Future 
and of the (Conditional an* to b(‘ ]ironouneed 
Mopprately. 

3. Cueillir, to gath<‘r. In jiluek, nuiUnut, 
eimlH. 

Ind. Pn.'i . — ’ t'utille^ tu cudJlrs, if ruflllt. 
lutus cutiUons^ ntus’ ruf iUf ^:, //.< ruriflruf. 

Im perf. ~ cut i Ih is. 

'Past i)ef,- ji rueillis. 

Future.-^ je eiieilUmi. 

Cond, Pres . — yV mei/leruis. 

Snlrj. Pres. — que jr rueifle, ijut tu eudlhs. 
qiCU eueille^ que UfiUs eueilfous^ que ntus eueith 
qudls cueiUent. 

Imperf. — que je eui iflisse. 

AcnieiUir. to reeeiVe, to w(‘le(une : .-ind 
/rc«e^7/iV, to eo]l(‘(*l, are <*orijuga((‘d in tiie same 
way. 

4. Mourir, to die, uumraut. tuorf. 

Ind. Pres. — je meurs, tu meurs. it uieurt. unss 
itwiiretus^ vous wourez. ifs uteureuf. 

Imperf, — je numrais. 

Past Def. — je uuiurus. 

F ufurc. — je maurrai. 

(Jond. Pres . — yV uummiis. 

Snhj. PrcA. — que je meurt. qu< tu uuures. qu'if 
meuref que uous tuourious. que nuts utoudei^ qu'ifs 
meurenf. 

Itnperj. — que je m(turus,se. 

Tliis verb has a reflexive* form, se muurir. to be 
dying. Mourir is eonjugated with etre in its 
cora]x>urul tenses. Both of tImFutun* and 

• of the (kmditinnal are t(» Ik* pronounci'd dis- 
tinctly. 

5; Tenir, to hold, lenuuf, tutu. 

Ind. Pres . — yV tiens. tu tit us. it tintf. ntuts 
tenons^ I'ous tenez, its tieunruf. 

Jmperf. — je tennis. 

Past Def. — je tins, tu tins, it nut..mtus tin nits, 
mm tintes^ its finrent. 

Future. — je fiend rat. 

Cond. Pres. — jr fiend ru is. 

^ Suhj. Pres. — quf je tienm . que tu tienues. tfu' H 
tiCHfie, que nous tenians. que nuts feniei. tfu'Hs 
Hennent. 

Imperf. — tfue je finsse. 

Idiomatic Uses of Tenir. {a). Tmirde 
followed by a personal noun means “ to lake 
after/’ “ to resemble." 

Pet enfant tient de sa mire. That ehild takes 
after his nioDier. 

(6). Tenir d followed by a noun or preceded 
by “y” means to value/’ ‘Mo set store by.” 

Ne perdez pas rc Hire, j'q tiens. Do not lo.se that 

book/ r value it. 

WJien followed by an infinitive, it means, •• to 
be anxious to." 


Je Hem d Im dire ee quit fen peme, t am 
anxious to tell him what I think abputdt. v 
‘ ' Tenir d cc que followed by a i>crsonal tense* has 
tlic same meaning. It is followed by the Sub- 
jimetivc : 

Je tkm n ee quit nous disc, ce qiCil en pem^, 
I am anxious he should tell us what ho thinks 
about it. 

Tenir it used im]M*rsonally means, ‘Mo depend 
on " : 11 7ie tient qu'd vous ae reMssit\ It only de- 
pends on you to siieceed — i.e.. It will be your 
fault if you do not siieeeed. 

•riu* derivatives of tenir an*: s'ahstenir^ to 
ab.stain ; apfutrfenir. to belong ; contenir, to 
contain; defenir. to detain; enfretenir, to keep 
up; mninfenir, to maintain; otftenir, to obtain ; 
retenir. to letn-in, io remember; soutenir. to 
sustain ; se tenir, 1o stand, to hold oneself. 

b. Venip, to eome, renant. renu. 

Ind. Pres. — je viens. tn viens. if vietit, noun 
vt-mms. rous renez. its viennent. 

I tn pt rj. — je vena is. 

Past f>el.-~je rins. tu dus. it rint. nous 
liumrs. vous mites, its durruf. 

Future. — je dendroi. 

(\>nd. Pres. ■ je deudrais. 

Sutij. f*res. — que je rltuue. que tu rienne.^. 
qtt it deune. tfue utttts reuiiuis. tfue nuts venie:., 
qu its rieuueuf. 

Intperf. — tfue je riusse. 

I ewe is eonjug.ited with itre in its compound 
1(*nses. 

Idiomatic Uses of Venir. (a). V enir de 
h»IloMed by iui infinitive means, “ to )iave just 
d( ritus de te voir. I have just seen him; // 

. vena it de sorfir. He had just goni* ruit. 

{h). Venir d hblowed by an infinitive means 
*Mo chance to," “to happen to": J*endnnl que 
te marquis de (drnfttis se futiqiMif. te roi vbd d 
fiasser. Whilst the Mar(|uess of (Wabas wjw 
bathing, the King happened to pass. 

(r). There is :ils(» a reflexive form, s'eu venir. 
*'\o eome along, to eoim* away 

Xftus nous en v'l nines nisemUe, \\’(‘ came away 
togetlier. 

’^riu* flerivativcs c()njiigatt*d like venir are; 
nerunremr, to eii<‘iim- provenir, to proceed 
v<*nt rede venir. to become 

eontrevtnir. to infringe .‘igain 

etmrenir. tt> agree, to rerenir. to come hack 

suit suhrenir. to provide 

dt venir. lo become survenir. to coifu* bv 
disron venir. to disagree chance 

tnlervenir. ti> inh'rvene .se souvenir de, to re- 
jmrrenir, (o rr*a.e|i, to m(*mhcr 

sueee<*d se resstoirenir de, to 

prevenir, to \\a?’n recollect again 

Kvr.iu isi: XXXlll. 

1. Little H(*d Hiding Hood (Le Petit Chaperon 
Rouge) set out to go to her grandmother's^ who 
liv<*d in another village. 

2. I’ho wolf that she met asked her wlu're 
she w’as going. 

3. The littJe girl said to him: “I am going 
to see my grandmother and to take (porter) 
her a cake (inie galeUe) with a little pot {le pot) of 
butter (hemre) w'hich my mother is sending her." 



4, \The wolf began to. nin with (de) all his 
/prce) by the road which was. the 
^ ^olrtest^ and the little girl went off by the 
longest road, loitering (a^amuaer) to gather nuts 
. (14 noiaeUe) and to run after butterflies (le 
papiUon), 

^ 5. ’ Puss in Boots {le Chat Botte) said to the 
Ogte (0^): “ T have been assured that you 
f hAd the power (le pouvoir) to change (changet ) 

f ourself mto (en) a rat, and a mouse (la a&uria ) ; 

confess (aww^r) to you that I consider (hold) 
that quite impossible.” — “Impossible,” replied 
(reprendre) the Ogre, “ you are going to see.” 

6. ‘*lt will depend only on you, Marquess” 
(Monaieur le marquis), said the King “to be 
(that you be, subj. pres. receded by ?ie) my son- 
in-law” (gendre). 

7. The Cat became (a.) great loi‘d, and no 
longer ran after mice, except (que) to amuse 
himself (ae divertir). 

8. The fairy (la fee) said to Cinderella (Cenr 
drilhn) : “ Go (thou) into thi* gard(‘n ; you will 
And there six lizards (le lezard) b(‘bind (derrihr) 
the watering-can (arrosoir, m.) ; bring, them 
to mo.” 

0. “ I recommend you (reenmmander) above 
all^ (^wr/09/^) not to pass midnight; if you 
remain (dernetirer) at the ball a moment longer 
(more) your coach (le carrosse) will become (a) 
pumpkin (la citrouillr.) again, your horses mice, 
your footmen (laquais) lizards, and your old 
clothes (lea huhits, m.) will resume (reprendre) 
their first form ” (la forme). 

10. The old fairy said that the yirincess would 
])iorco (se pereer) hci’ hand witJi (de.) a spindle 
(le fuseau) and that she would die of it. 

11. The princess will pierce her Jiand, but 
she will not die of it ; instead of dying of it, 
she will fall into a deep sleep which will last a 
hundred years, at the end (le bout) of which the 
son of a king will come and (to) awaken (reveiller) 
her. 

12. Little Hop o’ my TJiunib (le Petit Pouret) 
wont to be^ again (se recoucher) and did not 
slecq) for the (du) rest of the night ; lie got up 
early (de bon matin) and went to the bank 
(le oord) of a stream (le ruissean), wliere he 
tilled (emplir) his poekets (la piche) with (de) 
little white pebbles, and then (ensuite) came 
back to tha house. 

Kky to Exercise XXXI I. 

Quand les anciens assiegeaient une ville, 
ils battaient les murs k coups de btdicr. 

2: On n’est jamais battu sans ctre frappe; 
mais on peut 6tre frap^ie sans etre battu. 

3, ^ muletier qui nous servait de guide, 
battait ses mules d’unc fa^^on tfjpouvantablc. 

4. Nous n’avons rien conclu, uiais co n’est 
pas ina faute. 

C’est un auteur dont les ouvrages ont 
ct-e txadiiits dans toutes les langues. 

6. Selon un 4crivain distingue, si vous tra- 
tc^joum, on ne vous traduira jamais; 
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et cependant, un autre 6crivain tout aussi 
distingu6 a dit que si vous voulez qu’on vous 
traduisc un jour, vous devez commencer par 
tradiiire vous-meme. 

7. Je ne I’ai vu qu’ime fois, mais je le con- 
naitrais entre mille, 

8. Cette jeiinc tille coiid, chante, lit ; e’est 
tout ee qu’il lui faiit pour etre heureuse. 

9. Qui est-ee qui disait que, partout oil la 
peau du lion ne suflisait ))as, il fallait y coudre 
Ja peau du ren ird, e’est k dire joindre fa ruse a 
la force ? 

Id. 11 y a des gens qui iv' comptent le resto 
des homines pour rien, H ne eroient etre n6s 
que pour eii.x-monies. 

11. Un honiicti' liomme qui dit. oui et non 
merite d'etre erti ; son caraetero jure pour lui. 

12. Tout aiitmir qu’on est oblige do lire deux 
fois pour Tent endre eerit mal. 

1*1. Co qui est eerit est eerit veut dire qu'on 
ne xieut rien changer a ee qni eat- frerit. 

14. \a'. bon past cur a dit : “ Je connais mes 
brcliis et mes brebis me connaissent.” 

15. 11 est admis par tons les ])euples civilises 
que la pcrs(>nn<‘ d'un ambassadeur est inviola- 
ble et sacreev 

10. V^)UH nojis peignez si bicii les charmes 
de la vi(* clianqictre que vous nous doimez 
I'envie d'aller liabiter an village. 

17. Les Gai’khs sc t ransmettaient les nouvelles 

allumant des feux sur les hauteurs. 

1 8 T.-es jours eroissent du vingt (4. un d(?cerabro 
an vingt et un juin ; ils deeroissiuit du vingt et un 
juin an vingt (*t un deeembre. 

19. Los homines sont comme {ps fleurs qui 
paraissent et dispaniissent avec une incroyablo 
rapidite. 

20. Lo onze novembre mil cinq cent soix- 
ante-douz<% unt^ etoile nouvellc apparut tout 
a coup dans le ciel, ou clle brilla du plus vif eclat ; 
clle disparut au mois do mai mil cinq cent 
soi Xante- qiiatorzi*. apres avoir dure seize mois. 

21. On lit dans la Genese que les anciens 
patriarehes vivaient fort longtoinp.s, et qu* 
Abraham veout cent soixantc-quinze ans. 

22. Nous eerivons de gauche a droite ; les 
thiifs ecrivent de droite a gauche ; les Arabes 
ecrivent egalement de droite a gauche. , 

23. Ijcs Franyais vainquireiit les Autrichiens 
a Jemmapes et a Marengo ; ils furont vaincus 
jiar les Anglais a Waterloo. 

24. I^!S anciens moulaient Jc blc tivec do 
jietites iiicules mues a bras d’hommeS.. 

2.5. Les actions injustes nuisent toujours k 
leurs auteurs. 

20. Cleopatre prit unc grosse perlc, qu’elle 
jeta dans une tasse, <;t, quand clle I’eut vno 
dissoute, ellc I’avala. 

27. Vous riez, et avec raison, des sottises des 
homines, dont je ferais bien de rire aussi, et 
dont je rirais comme vous, si je dig<5rais ct si je 
dormais mieux. 

28. Quelle passion quo I’envie ! Elle suit 
rhomme de m&ite jusqu’au bord de sa t-ombe. 
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SPANISH By Amalia de Alberti & H. S- Dunciin 


UNCLASSIFIABLE IRREGULAR 
VERBS — rontinued 

There arc still a few irregular ^’orlJS wJiicli 
cannot be classiticd ; those are giv<'n in tin* 
order* of tlicir conjugation : 

First Conjugation 

Ahdar* to walk, to go alaml. 

This verb is jKM'fcclly regular o\i*oj>t in tlie 
following tenses : 

Past Def. — auflurr, Huduridc, amhim. nmhi- 
rhnoSf andwisfeisf a nd nri t ron . 

Sub), Imperf. — anditncra. mmnrirms, hihIh- 
vkranwjif midin kmis, atulnrUttw, oi* nmhtnvMr, 
etc. 

Put. — uwlun(i'(\ attdanars, (uuhivivn., 
anduvienmo,'*, a nd n rk rciM, and u ri n cn . 

Dar» to give ; dando, giving ; datht, given. 

Ind, Pres.- -day ^ das^ dd^ damns, ddis^ dan. 

Imperf. — daba, dahas, dnba, ddhnmns, didni t. 
dabm. 

PaM Def , — r//, dist(\ din., dimn.s., dish is. ditn.H. 

Jmperal. — da., de. demn.s. dad. dm. 

Suhj. iVfts. — de^ des. de. donns, dds. den. 

S'uhj. Imperf. — diera. a terns, diera. tfi(ramn.y. 
dierais^ dUran or dte.se. dltsts. etc*. 

Sub }. Fid. — di ere. di t res. d I err. d / 1 n mns. 
dilreis^ diren. 

Tho future and conditional of the iu(licativ<* 
are regular. 

Second Conjugation 

Caber, to be eontaiiU'd in, to to lit 

into. 

Ind: Pres. — (fttipn. cahts. ntin . caln ttttts. rttfu ts. 
rahen, 

Imperf .— rabia. eahias. rfda'a. rahiamns. rahntis. 

cahian. 

Past l)f'f . — Citpv. ntjttstr. r/ifKt. ettjtimns. 
eiipisteis, eupiernn . 

FiU. ’—cabre. rahrds, ratnd. enhn' ittns. eahreis. 
cabrdn. 

Condit.'—eahria. rabrias, rabria. eabriamns. 
eahrinis. cabriatt. 

Imperat.— cube. yucfHi, qm patttns. atbed. (tuefHtn. 

Stib'j, Pres. — (jtK pa. (pteita.s. (pK'fHt. fpif ftamfts. 
qiiepais^ qttefHtn. 

Sidjj,' Imperf. ntpitra. ett pittas, etipitra. 
rupieramns. atpirrais. ettpitran. or enpivHe. 
ete. 

TJie verb (kfttr i.> also used impersonally. 
Kxamples : A'o eabe ett h fttjsible. ft is iin- 
])ossible ; aS’? eabe. U possible : AV/ eabe dttda. 
There is no room for (l(»ul)t. 

. Caer, to fall. 

Ind, Pres. — caiqn, vats. vae. rnemtfs. vaeis, 

caen. 

Snhj Pre^s.. — eabja. vaiqns. rttiqa. enUjamos. 
eaigais, caigan. 

Imperat. — c^e. eaiya. raiyamr/s, raed, caigan. 

All the otlier tenses of this verb are regular, 
but subject to the usual change of { to y when 
the diphthongs ie and io of the verbal termina- 
tion meet the radical vowel. 

Past I)ef.—^M. caisfe. cayo. eat nuts, rmsfeis, 
ca^eron. . 
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Hacer, to do ; haeienela, doing : JiecJiOf done. 

Ind. Pres. — hago. hacesy Itace, Juicemosi haceis. 
hacen. 

Past Def.— hire, hiei.de. lt{\ft. hicim^ts, hidsfeis. 
Itidemn. 

Put. — liaria. hards, hard, haremosy harei.s. 
ha ran. 

(Umd. — hare, harias^ haria. hartamos, hariais, 
Itarian.. 

Imperat. — haz. haya. hagamns. haecdy hagan. 

Sttbj. Pre.^. — haya. hnyas, Itaga, hagmntts. 
hayais. hayatt. 

Sidjj. Imperf. — hieiera. hiriera.^. hkteray hiciera- 
ittiis. hieierais. hieterav. or hieiese. etc. 

^^t^hj. Ftit. '-hieiere. hieieres. hieiere. hiddemtis^ 
ft i ei ere is. ft i ei h’en . 

^riie im})erl'ert of the indicative is regular. 

Poder, tf> be able ; fftidiendit. being able ; 
fHttlido. Ixnai able. 

lud. I^re.'t.-- pttedu. put des. pitede. jstdemns. 
ftftdeis. pneden. 

Past. Def. pttdv. pftdi.s/e. pttdo. pttdimns. 
pttdisft /,v, pttdiernti. 

Sttbj. Pres. — pttedit. ptttdas. jnteda. jtnddmns. 
jsslais. ptiedan. 

Sidtj. Imperf. -pad iera. pttdieras. pitdiira, 
pitdierattifts. pttdierais. ptidteratty or pttdiese. tMc. 

Stdtj. Pat, —padiere. puditre.'i, padiere. pani- 
iremns. paditreis. padierett. 

Tli<‘r(‘ is no im|M‘rati\e ; tin* imperfeet the 
indicative is legular, also tb(‘ future and eoii- 
ditional, exe(‘ptiug for tin* elision of the e in 
the termination: Pat., pttdre. ete. .Cnndif., 
fKfdria. ete. 1’he English ecjuivabmt of fmbr 
is ean—T can, thou eaiisl, (*tc. 

Poner, to put. fHmieudn. paestn. 

Ind. Pres. — jtnnytt. }staes. /tnue. jsmemns, 
ftnmis. jKtnen. 

Pa.sf Def. ' pase. pasi.d( . pa.'ttt. pasimn.>‘. 

pasistci.s. pasierntt. 

lm}tirat. — /stn. jsmya. fttatydmns, /sated. 
/Httiyau. 

Sttbj. Pres. — /Hitiya. /stayas, /saiga. ))onydmn<, 
/satydis. /ttatyan. 

'liie imperfect of the indicative is regular, 
also the future and conditional, save for tl'c 
elision of e. as in 'jxide.r. The remaining tenser 
of the subjunctive have pas for stem throughoiil 
with regular tenninations : pasierd. ete. ; pasiesr, 
etc. ; paste re. etc . 

Querer, to uill, to wish; yaeriendn, 
qaerido. 

Ind. Pre,^. — e/aiertt. </aieres. qatere. queremns, 
qttereis. qaieren. 

Post Def. — qaise. qaiside. quisoy qaisinios. 
qnmsteis, quisieron . 

Imperat. — qaiere. qaiera. qaerdmo.^. qaertd, 
qineran. 

Snbj. Pres. — qaiera. qaieras. qaieray qnerdmns. 
queraiSy qnieran. 

Tho imperfect of the indicative is regular ; 
the future and conditional have tho regula' 
terminations with tho stem 'querry querriy etc 
Tlic remaining tohscs of rtte subjunctive have 



w|th the ; st«m quifd, 

do, ' 

[ Q^er dso signifies to love, to like. 

dabetf to knoAV ; sahiendo^ mbido. 

Ind. Pres, — se, sahe^^ eii\ (regular). 

Ftislr bef. — sepa^ se}X(y sefxhnos^ sepiiis, 

s^pan, 

Imperai, — .sr/x?, sti/tmoSy sdbvd^ sefxtn. 

Subji, Pres. — sppn, .svyx/.s', sepa, se^mnos, 
sepan. 

\ .'1*1)10 imperfect of the indicative i.s regular; 
. ilie future and conditional are regular, save for 
elision of e, sabre., etc. 

The subjunctive, iin]Aerfo 4 ;t and future have 
the regular termination.^ with the stem -s///), 
fiirpiera, etc., supipse^ etc., snpHre. 

Traer« to bring ; trapendo^ iraido. 

hid. Pres, — traiqo, fmf 'i, frae^ traemos^ fracis., 
hmn. 

Past Del. — troje, tmjhsfe, fra jo, iraj'.mos, 
frajisteisy tra jeron. 

Imperat. — trae, fralya, trnigamosy tmed, iraigan. 

Subj, Pres. — trak/a, traignSy traiga, fraignaloSy 
tmigaisy traigan. 

The imperfect and future (►f the indieativ<‘ 
and the conditional are regular. 

In the subjunctive, imperfect and future, the 
''^tein is trajy and tlie i of the verbal tormuiation 
is dropped: trajera, etc.; frajese, etc.; /m/crc, etc. 

Valer, to bo worth ; caliendo, valido. 

Ind. Pres. — rafgo, rahs, rahy mUmoSy valeisy 
ralefn, 

Imperat. — vale, valgn, ruJgdmosy valedy rahjan. 

. Subj. Pres. — mlgoy ralgas, vnlgay t'algdnutSy 
rnlgaiSy valgan. 

The rest of this verb i.s r(‘gular save for tlie 
elision of e in the future of the indicative and 
in the conditional : valdrey vie. ; valdriay etc. 

Very to see ; viendoy visfo. 

Ind. Pres. — veoy vesy re, rc/ao.'?, veisy I'en. 

Imperat. — ve, vea, reawoSy red, vean. 

, Suhj. Pres.—veay veas, rru, x'eanmSy veaisy 
Kan. 

•All the other ten.se.s of thi.s verb are regular. 


Vocabulary 

I’he table La mesa 

i’lio facade La far had a 

Osterttttlon Fachenda (f. 
The factory, La fahrioa 
the inaiia* 
tactoiy 

the sash La faja 

,! he defect La falta 

the fatigue La fatlga 

I ho favourite FI favorito 
i l>o freemasoti£lfrai)cmus(ni 
V reward TJii galardon. 

una reconi- 
. pensa 

A Kallcry Upa galoria 
> i«r eattle La gaiiaderia 

* lie cattle* Bl ganadero 

. i>r«edcr 

b attle Ganado (iii.) 

\ sparrow* tJn gairlan 
hawk . ' 

A lian^mook Uua haniaca 
A rag .. Unharapo 
r” hasafia 

1 he thread Blhilo 
[»*e Bialaodon 

\ n j&oguera. 

An ant, tnfc'homitea * 

A merryin|il?lji^| tWhuelga 


— Vocabulario * 

Humility Hiimfldad (f.) 

To hunitile ilumilla 
Idolat ry Idolatria i f . ) 
The idol Kl I doll) 

The ciiui'cli La Igh^sia 
The ignorance Jai igiioraiu'ia 
An ignorant Un ignorant e 
(person) 

The magnet £! iinaii 
Impartiality Jmpareialidad 
(f.) 

All iiiuiostor Un impostor 
linprudence Iinprudencia 

(f-) 

Impulse Iinpulso(m.) 
The inaugu* Lainaugura* 
ration cion 

Animals Los animales 
A rabbit Un conejo 

A hare Una Ifebre 

A wolf Un loho 

A vixen Una //>rra 

A wild boar Un jaball 

An eagle Un dguila 
A lark v Una alondra 

A quail Una codorniz 

A duck Uii pato 

An owl Un Duho 
A sparrow Un gorrion 
A. magpie Unahurraca 
A dove Una tortola 


|. 4 NQUAQ«S-il|»ANISH 

KxKacieE XVII. (I) 

Trawalat<> the following into Spanish : \ 

I. Wo went from oiio town to another. I walk 
a good deal without being tired, but ho cannot walk. 

‘2. J gave alin.‘3 to a poor inan ; it pleases mi» tf) 
give to the roally needy. 

3. 1 Hit in tho artnclinir ; thoSc (persons) sit on 
tlu' .sofa, and tJio child lies in the eradle. 

4. Vou can take tins manuscript, that is, if you 
<*iiu ivad it. I cannot decipher it. 

5. Put tlio bread on the table, and aftomarda I 
Aviil put it (in) <»n tho sidf'board while they lay tho 
t able. 

d. [ wish tlieni In li.sU»n to ino, and they will not 
licar me. 

7. My friends know. t1ie history of Kngland by 
heart ; I know that of Spain very well, oiud with 
time they will know it alst>. 

S. Hring liack good luck W'ith you; and when 
brought, let n.s latpe it w ill remain. 

0. Tliis pii'ture is not wtirth imieh, biu when cleaned 
it will be worth more, and I .shouhl nob bo .surprised 
if.it were tlicn worth a grc'at lieal. 

10. I see (lint your fri(*inl.slhp is given to another ; 
and, .seeing it, iniiio dcerea.'^es. 

II. The fai)les of Lafontaine are not so well 
known iis those' of .Esop. 

1 2. 'I'liat man's ostenlatitui is ridieulonr., 

Kxkiu'isk XVI J. (2) 

Translate ilu' follow'ing iiiL) English : 

1. La I’aln’icu d«' tabaeos do Se\ ilia e.s nna do laS 
enriosidailos (h< e.se ]>nebio. 

2. La gento del pueblo on .AndaUieia iisan fajas do 
cokil’es brillantes ; el ef<*eto es tmiy ])intore.S(*o. 

.‘b So usa l.i palabra /athju ademas ilel sentido 
eunsaneio eomo nna exelamacion rpie fpiiere decir, 
ipie fntitidio, rpie apuro. 

4. Kn tieinpi) d(‘ la eaballeria andante roeibian 
Jos ealialleros d(‘ maims do .sus dainas un galardon 
qne eonservahaii y (lefeiidiau eon su N’ida. 

fi. La (bileria \a«'ionaI en Loiulres eoiitiono nuiy 
biienos euadros. * 

d. ].os toroK r|uo \ ienen a lo,s jajelilos ])ara la.s 
eoiridns son siemprt' Danmdos cl grnmdo. 

7. Hay mendigos. ipie, vi'stidos de liarapos, eon* 
.M'l’van aiiii algirui dignidad. 

H. Las liazanns del Uid son eonoeidas por lodo el 
innndo eivilizado. 

tl. So liaeeii nniy bonitas tolas de algodou ; las do 
Maiioliester sou las mejori's,'" 

H». lOn las Imelgas baila la gent^j del campo 
alredeilor dj> his hognoras. 

11. La Jnimildad (‘s nna \ irtnil, j>ero el liumillar 
a I hiiiniido (>b el aetf> de nna persona di»«p6tica y 
orgiillo.sa. 

12. La ignoraneia e.s alrevidn. X'adio da una 
opinion mas di‘ei<lidu y perenloria quo el ignorantO. 

Key Ti) F.xkkcise XVI. (T) 

I. Sirvieiulo »i la patria, se ganaii honoroH. 

2. Seguir el inal ej«Mn])I«) cs undo, sigainos siompro 
el hueno. 

3. A1 evriirse hi I'spada gritu “ Viva el Hey.” 

4. Xo eoinpitamos eon <‘sa easa ; .sus preeios son 
rHiieiilamenti* baratos. 

o. No com pres esa tela ; f-o di'Ntinc y manclia las 

maito.s. 

(i. (.lustosameiite desprdimos a un luiosped dc8- 
agnulublo y fastidio.so. » 

7. Ks ditii il elogir a un eonipafiero de viajo, poro 
una vez elegido hay qn»‘ av<aiirso eon /*! hasia el fin 
ile la jormida. 

8. flay quo refloxiiuiar antes do iiivoKtir .su patri- 
inoiiio, piiofl despnes de invest ulo .so oorro riosgo do 
no poder retirarlo. 

9. Midainos el ])afio antes de e<»rtnr la capii, y 
cortemo.slo segun la inedida. 

10. Persiguieron al emunigo liasta quo no pudieron 
jmxseguir mas lejos. 

HI, Reflir con sus amigos es eo.sa do nccios. 

12. Contribuyamos cmi buena.s obras al bicn del 
pr6jimo, poro que la contribueion .son sensata. 
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ICby to Exebcihis XVI. (2) 

1. She is so bid end imfy that she looks likr* « B’itcli! 

2. He hurt that child ; be is a brute 1 

9'# That iiuiu is a brewer ; ho luade liis fortune 
selling beer. 

4. He ^iluaved mo a very aneieiil tlagger : the 
workmanship is very fine. 

5. The strawberry beds in my garden extend for 
half a league. 

6. There are very fine fruit trees in the oreliard. 

7. The figs, i)earH, and apples are v(‘ry <leli<‘ioiis. 

8. Heatlier grows on mountains. 

9. Tho lemons and orn'ngt's vhieh grow on tair 
lemon and orange trees are not<*d f<ir being good. 
Our strawberry hods also yield v<>ry largo stni\\- 
heriios. 

10. Tho 'flower of the poinegranute-tree is as pretty 
as its fruit. 

11. It is the fashion t<i make rush furniture ; it is 
pretty, but not lasting. 

12. Tho I:k>x of tho Alcazar of Seville is eelehraled 
for its ago anti beauty. 

13. In Spain tla'y make a ])reser\ (’ of almonds and 
mite called iurron^ which is \’ery good. 

14. Olivo frees ar<* sad and meianeholv-looklni/ ; 
their foliage is nearl.N- black. 

J*it()SK i:XTIt.\(T XIV. 


From “ La Han twa ’’ 
Hlasco Ibaficz. 

The wide plain was 
rousing itself in the bine 
gleam of dawn, wliieh rose 
like a broad band of light 
above the sen. 

The last night irjgah>, 
weary of on livening with 
their songs the spring-like 
iniidnoss of the autumn 
night, sent ibrfli tln'ir 
final trills, as if the light 
of morning ha<l pierced 
them with its sti'cly rays. 

Bands of sparrow^ 
aros<»- frojn the straM- 
t hatched roofs of 1 ho huts, 
like a troop of street, arabs 
in full flight, ami the tree- 
lo|>s trembled with tin 
first gambols of these 
urchins of the air, which 
was all filled with the 
noisy rustling thejr 
feather tunics. 

The noises of the night 
died slowly away - tlu' 
lapping of watercourses, 
tho whispering (»f rushevs, 
tho barking of vigilant 
mastiffs. 

The plain was waking : 
its yaw'niiig grew louder 
and louder ever^' moment. 
The crowing of cocks 
spread from hut to 
Ipt ; the belfries of the 
little villages sent forth 
their noisy peals for 
first Mass, ringing afar 
fmm the blue turrets of 
Valencia, which showed 
misty in the distance. A 
discordant animal concert 
arose from the farmyards 


(Tin* lint), by Vi<*enle 

l)esp<‘r('/.al»as<* la im- 
inensa v«‘ga bajt'. el r<*- 
splandor agulado del 
uiiumetM'i’, nmdia faja <le 
Inz (jue asomaba por la 
jMirte del mar. 

Ja»,s ultimos niis<*ri(*r<‘>.. 
<*ansa4os de animar eon 
siis trinos atpielia noche 
de otouo ((lie (lor lo tibio 
de su anibient(‘ pureeia de 
primavera, laiizabnn el 
gorjeo final eomo si k's 
hiriera la luz del alba con 
sns rellejos d<' acen*. 

J3(.* las O'clminbre?, d(‘ 
paju d«’ luH banacoM 
salian las bnndadas cl(' 
gorriones eomo tropel <le 
pilluelos perseguidos, y, 
las eo])as de log arboles 
(.‘.'(t-i'eineeianH<‘ eon los 
primeros jugneteirs <!(' 
aquelhvs gnumjas <lel 
espaei<» ((lie todo lo 
alborotaban eon ('1 roee 
de su bhisa de phimns. 

Ajuigabanse k’lita- 
mente J(.»s lumorcs (pie 
lobiaban In ncxihe-el 
>arboto(3 de las aeoi^uias, 
el tnnrimillo de lo.s eana* 
vei n lea, los ladridos de 
loH mastiiies vigilantes. 

Desp('rt»ba la bia'iln, 
y sus bostezos (waii eada 
v('zinas ruidoHos. Hinlaba 
<*1 canto del gullo de 
barraea cn barraea ; los 
eainpanari(.>''( de Jos jaie- 
bleeilos devolvian eon 
liudosas budajadas el 
t(i((ue d(' inisa primera 
qiie sons ha i\ lo lojos en 
las torres do Valencia, 
azulos, esfumndas por la 
distancia, y de loa eorroles 
snliti un dispordanle eoti- 


— the neighing of hoiSi'S, 
the lowing of m^k kine, 
the cackle of hens, the 
bk'attng of sheep, and tho 
gniuting of swine ; the 
noisy awakening of boasts 
which, feeling the fresh 
caress of morning latUm 
with tho acrid smell (d 
vegetal kai, long to roam 
the tields. 

All space was gradually 
soak»^l Avith light ; the 
shadows vanished as 
though swallowed by the 
opiai furrows and masses 
of foliage : and from th<' 
vague tw’iliglit of tJi(‘ 
dawn emerged the bril- 
lianl and humid outlimvs 
(*f rows of mullxTiy and 
fruit tre('s, Uk' swaying 
lines of rusla's, the gn'at 
s((uur(‘s of growing veg«'- 
tahles like enormous gromi 
. handkerehii'fs, and of 
carefully ]>loiighe(l n'd 
earth. 

I’poii lh<‘ roads a]>p(‘ar- 
ed lik's of nio\'ing black 
specks, like a riisary of 
ants making low’ards tin* 
city. l''roin (>\ery corner 
of tin' plain arosi' tla' 
creaking of wheels, and 
a somul of lazy singing, 
int<‘rni]>ted by a shout of 
eneouragein(‘nf to tla* 
beasts ; and ('V(‘ry now 
and then, like the sonor- 
ous trumpi't-eall of morn- 
ing, the air was rent by 
the furious braying «*f the 
foiir-footc'd )>ariali, as if 
in protest against the 
lu'avy labour wliieli b'll 
upon him almost at brt'uk 
of day. 

In the wali'r-eoiiise-i 
the sinoolli slieet of red- 
4lish crystal W'as tro\d>li>d 
by loud plungings, w’hieli 
silenced tin* frogs, and in 
a mnsy flajiping of wings 
the swans udvanecvl liki* 
galleys of ivory, th(‘ir long 
sei’peiit-ncrcks mo\ ing like 
fantastic proAvs. 

Life, Avhieh inundated 
the plain, together with 
the light, penetrated into 
the interka' of the huts 
and farmhouses. 

Vicente Blasco Ihafiez. 
Avho Avas horn in 1807, is 
eonsidiavd on<‘ of the 
foremost living noA'clists 
ill Spain. “ 'Hie Hut ” is 
a tragic story of \dllnge 
life, tA»ld w’ith grim poAver 
ami great litornry beauty 
of style. 


Continued 


>uiiiial, rertucJius 
de caballos, da 

matis^ vacas, .oldquear 
de gallinas, )>alidos de 
cordeikw, ronquidoB dt' 
cerdos, el despertar mi- 
doso do las bestias que al 
septir la fresca caricia del 
lunaiu'cer cargada do airi', 
perfume de vegtitacloii, 
deseaban corrc'r por los 
eainpos. 

K1 espacio so empapabu 
d(t luz, disolvianso las 
s< n n bras eomo tragadas 
]>or los abierto.s suroos y 
Ins masas dc foUaje, y en 
la iiideeisa nchlinii del 
atnunceer itaan fijando sus 
eunrornos liumodos y 
hrillnntt's las filas dc' 
morcras y frutalcs, las 
onduiantes lineas de 
ennas, los grandes cuadros 
d(‘ hortnlizas semojoutes 
a t‘iiorin(‘s juiAuelos 
»A-(‘rd(*s y la tierra r(»jn 
enidiidosament(‘ lahradn. 

Kn k>s (‘nminos niaren- 
hnnse iilns de punt(*s 
negros y ino\ibl«‘s C(»mo 
rosnrios ih' bormigas que 
niaivhabnn hncin In 
eiiiilnd. For todos los 
exlremos de la wgn 
sonabnii ebirridos de 
ruedns, eaneioiu's pere- 
z<tsas iiit('rni)n])idas j>or 
(*l grito arreando las 
Ix stias, y de A*ezeiicuando 
eomo sonoro Irompetazo 
del amaneeor, rasgoba (‘1 
('spacMouu fiirioso rebuziK* 
del euadrup(*do pilria, 
eomo protesta dt'l pesndo 
trabajo (jU(‘ tnda sobre 41 
apt'iias na(‘ido td dia. 

Kn Ins a<'(X|nius eon- 
moviavse la leisa. lamina do 
eristal rojizo eon sonoros 
elia]>nz(nies, que hncian 
eallar a. las ranas. ,y 
ruidoso bntii* dc alas y 
eomo gak'ras do inartil 
avinizaban los cisnes 
inoA'iciulo cunl fantasticas 
proas sus ciiojlos d' 
sf'rpiente. 

La. vUla que con la luz 
immduba la vc^a, pone- 
traba en cl interior dc las 
barracas y ahpiorins. 


A'icente Blasco Ibafiez, 
naej<’> on 1887, cs con- 
sid»‘rado en Kspafia coitk* 
uno de los prijrieros 
noA'clistas do imcstn» 
tienqK). “ La Barraea” 
cs una bistoria trAgica de 
la vida do aldea, dicha 
con una fuerza porabria. 
y un hermoso (»stile 
litornrio. 
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LANQUACICS--K8l»miAilTO 

By Harald Clegg* 


PREPOSITIONS 

There are thirty-four wordH in 
Esperanto which are essentially 
prepositions, and to each of which 
a fixed meaning and power are 
given. They govern the noinina- 
; tive case and not the objective, as 
„in English. Care most be taken 
in translating English prepositions 
to see that the exact sense retpiired 
is given to the jdirase. \Vh(*n we 
say in English, “ T saw a in an 
with a tele8eoi)e,” the meaning of 
"‘ with a telescope” is ambiguous, 
and “ laessons in Esy)eranto ’ may 
mean that instruction on a siib- 
joct is given in that -lan- 
guage, or that Eaperanto is the 
subjc(^t about which instruction 
is given ; so that in all .eases Du* 
preposition selected must be that 
which gives a logical meaning 
to the idea to be ex press t-d. 
When, however, it liappc*ns that 
none of these will accurately 
convey the sense desired, there 
lies in reserve the ])rcpoKi(ion je, 
with no delinite signification ; hul 
as proficiency in Es|K‘ranto is 
acfjuired, the necessity for using 
Diat word decrcuses. It should 
only 1)0 used as a last resort. An 
alternative course is to omit the 
preposition and employ Die objec- 
tive case, but this should only he 
done when the (jlearncss of the 
meaning is.not affected.* Nearly 
all prepositions may be used as 
prefixes to words. We thus get : 


per, by, by means of, through, 
with (marking the in- 
strument) 

'po7\% for, in order to 
2 )ri, concerning, about, relating 
to, of 

pro, on account of, for ilio sake 
of, owing to 
without 
sub, under 

.swr, on, uj)on (actually touch- 
//yi, through 

* This word is used instead of, 
and to distinguish it from, ds in 
such ca.ses ns the following: 

jilatc of soup, Tchro tin -suih), 
nioaniiig a plateful of soup, ami : 

A plate for soup (soup plate), 
which is Telcro de (or fm) Aupo. 

I Also, to do a thing thoroughly. 
Ex. : KUorni, learn thoroughly. 

1: 'rile mood of any verb whieh 
imnuMliately follows par is always 
infinitive. 

THE VERb (Past Tense) 

1’hc past teii.se is formeil by the 
addition of /.v to the root word, 
and is the saiiic for all ]iersons, 
singular and ]»hiral. Examples : 

'Phe father hirclioil the child, 
Iai palm nrgi.s la infatiou. 'Phe 
men aeeo))ted Die pa|M*rs, La viroj 

abrcptiM fa j^tprrojtt. 

VOCABULARY 

afer', affair, lanliaa *,to-(h\y 

matter />', go 


ceeMi, to be at, io bo prosoiit at 
aim, to go to 
jiriiHiroli, to .sjioak about 
I See Vo<!{ilmlary.l 

It *18 important to remember 
that, as in English, pn’])ositious 
do not end phrases. The man 
-lohn spoke to ” must be trans- 
lated, ” La tdro al kia Jolanio 
parolis'^'* (The man to whom .lohii 
Sfioke). 

The following are the most 
commonly used prepositions : 

(tl, to, towards 

at, at the j)lace of, at the 
tune of, with 
of (used after words indi- 
cating weight, measure, 
and (Ilian tity) 
of, from, by (denoting 
origin or starting point) 
cnit of, from among, ex- 
traction 
in, into 

yen, behold. Jen estas, here is, 
hero are 

with, in company of (never 
indicating the instru- 
ment). , 


ak r\ wat cr jn ad', Tli n rsday 
aad\ hear kant'^ sing 
ama^', cvowmI Aowrer/', concert 
arb', tree hrm', lion 

bezo7i'^ need, la7id', Monday 
want. 77iasiro, master 

blov', blow ()\) 77Uird', Tuesday 
Wr/', bottle merkred', Wed- 
hol', boil (/;.?/.) ne.sday 
brti', noise 77mz7k', music 
iamhr', room, 7i()ki', night 
chamber parol', speak 
rvriz', cberry pasfr', })ri(;st 
danc/, dance ' />(f ',ask fur, bi-g 

demand', ask, js/fud', ju'oplu 
(piestion 7rsl', remain, 
di/wanc', Sunday stay 
far', make, do strat', street 
/il', son sabaf.',H!ituv<hiy 

frat', brother semafn', wetjk 
furU', pound sm/or^sir, Mr., 
fiarden', garden gentleman 
general' 9 general soldat', soldier 
(army) teat7'', theatre 

ijti', enjoy fag', day 
glaa', glass vend', sell 
(wine, etc.) vendred', Friday 
hieraii *,yoHieT’ vefU% wind(s) 
<lay vin\ wine 


Exeiu’isk 2. 

The soldiers went throngb the 
streets. Sunday, Monday, Tues- 
day, Wednesday, Thursday, Fri- 
day and Saturday ai’e diiy.8 of the 
w’e(*k. In the night the son heard 
II noise. The water and the soup 
are boiling. Tlie father spoke to 
the soldier about th(j matter. The 
children danced in the room, and 
the birds sang on the tree. The 
general had a bottle of wine, and 
asked for a glass of water. The 
cherries ieiiiaiiied on the tree. 
On Friday and Saturday (the) 
father and (the) brother went to 
th(^ theatre to hear- the concert. 
Yesterday the priest bought a 
pound of cherries, and to-day the 
son of the general sold a bottle of 
wine to the cousin. Here is a pijie 
and Dic^ gazette. Here are some 
(herrics and a water-glass. The 
lion has tecDi. The whaler re- 
mained on the tabh* in the room. 
Hen* is a laowd of men in (on) the 
sDcet. 'Phe gentleman and the 
master heard the noise and spoke 
to the ])riost about the affair. The 
sun saw the brother at the theatre. 
A( Die concert the gentleman sang 
and (he people enjoyed the music. 
'PIk* bird w^eiit out through the 
window*. In his (the) hand the 
soldier had a .slick. 

PRONOUNS 

'Phe ?i:kso\.\l PuoNOl N.'i are; 



Singular : 

1 

atl 

she 

t lion 

ci 

lie 

you 

ci 

it 


Plural: 

wo 

ni 

you 


'Phey Ui 


Tliere are also si. Reflexive 
Hronoi’n (used for all numbers 
and both se.\e.s, in the third 
I lersoii only, and never as subject 
of a sentence), and oru*, an iudefi* 
nite ])ronoun, whicli represents 
it, they, people, one. It is 
IlieFreneh on. All the above 
pronouns (witli tlie possible 
exception of 07ii), like the noun 
w hen the direct object of a verb, 
take the accu.sativo 7i, but 
naturally they cannot take the 
[)liiral j. Ci is very rarely used, 
only being employed in trans- 
lation, where fidelity to the 
original reijuires it. A.s will be 
seen alove, vi is used in the 
second person botJi singular and 
plum). (U is u.sed in speaking 
of inanimate objects, or to indi- 
cate animals, ami even children, 
when the sex is not particularly 
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to be dbthiguished. Si, the 
l^flcxive pronoun, in KomcthiuiX 
new to the Kiiglish Iciirncr, and 
its functions must lie carefully 
noted. It Blands for the Knglisli 
words self and selvtJM, as in 
liiinstilf, hci^sclf, itsiJf, theui- 
Bolvcs, and is enipl<»y*‘d wheii 
the idea expressed l>y the verh 
in the sentence refers to lli<* 
Hubjeet. Examples : 

H<‘ spoke to l)imself, Li 
parolU al si (not U). The 
father and the brother bonj^ht 
wine for iheinsolvos, La pnfrtt 
kaj la fmlo avelU viiwa pa' si. 
8ho washes herself. Si lam>i f<in 
(not Hny 

Emphasis ‘may l)c ^iivon to the 
moaning hy ndrliiig won, and tins 
word may lx* used after any f»f tlie 
))ersoiiat ])roiioims. Kxajnples : 

I mjxcii' piud lliot)ian, .1// nn w 
ptgw fa vimn. 'Hiey tliank(‘<I 
tliemsclves. /// danl'is sin nn m. 

The indetinite ])romain oni 
(third |KTson) is used in a gtaieral 
sense when nohtwly in parlienlar 
is S(M>kcn of, as : 

It is said. They say, Oni flints. 

1 was told, Oni diri'^ ft! wi. 

AFFIXES 

Hesides the }>r<‘p<>sitions lad’oi’e- 
inentioaed, which are used as ]>ro- 
fixes to form new words, tla’ie is 
an elalK>rHt<‘ system of aflixes, con- 
sisting of tliirty-t\V(» wortls, which 
are prefixed or added to the regnlar 
roots. It is of (he first iinpor(an( <’ 
for learners to Iw fully ae<piain(ed 
with the meaning and vidia* of 
these particles, as tlu?y form a stock 
of sepirak* words wliich will not Ik' 
given in the atta<*hed voeahu- 
larioH. By Ihoir aid it is possible 
to form an indefinite nnmber of 
cognate words which express 
every imssiblo shade of Ihoiiglit. 
without obliging the stnd{*nt to 
learn distinct words for each 
obje<.’t or ideti . The voea hula l ies 
will bo searched in vain for such 
words as small, had, woman, 
eliieken, forest, as these are con- 
.structed by means of allixes from 
the words large, goo<l, man, cook, 
tree. From the single word sttn', 
meaning health, fifty perf(’<*( 
words can Ix' formed," thus d(N 
monstraiing thi' iH)ssil)ility of ac- 
quiring words without unneces- 
sary labour. 

Prefixes. JUlal denotes the 
direct <^pOBitc of any idea (not 
simply its negative). Example : 
AdfUitri, adfnire ; maladmiru de- 
test. Bono, gCKxl ; malhono, e^ il. 
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Bo denotes a relation by mar- 
riage. Example : Patro, father ; 
Itoyalro, father-in-law. Frato, 
brother ; hofrato, brother-in-law’. 

Dia denotes sejmration. Ex- 
ample : to throw' ; di»jeti, 

to scaitex'. <S'iVx, to tear ; dinsirL 
\ o t ear to pieces. 

VOCABULARY 

ad id if, good- hay\ hair (v/wj/.) 

bye, , adieu hejm\ home 

alitwvt\ liicifer help', Iielj» 
fiwik', friend horn', man, 
//.y>///7ew/,bohuig human being 
hath', beard horloij', clock 

hi<r\ beer hand', <log 
hh k', cry (of jes, yes 
animals) kaj', coffee 
t'ifpft ', cigar hta'* km»\v 
rit\ cite, men- kor', heart 
tion hnj, live, hslgc 

(W, cease, stoj) pto', able to 
cV horse pro pm', pj*o- 

fleeid', decide pose, oiler 
tier', be obliged aem', sow 
(to) ari ' t know 

dtm', give .^ikaiol', bo\ 

fhdt', doubt .siyA ship 
cidreprett'. sfon', stone 
undertake fe', lea 
tsfintf', ext ill" w n', come 
guish ritdr',, winter 

/uyV, tire rir'^Vw’v 

jawili', family rol', willing to 
tjU'i', gas rttr!', word 

f/o/|/\ thr(»at Vitj', way, road 
(p up', gi’oiiji rand', wound 
* Kftn means to Ix' }H.‘rsonally 
acMiuainted with, to umlcrstaiid the 
nature of, to know of, to know 
wiio such a jK'rson is, or what such 
a thing is. 

t Sci' means to know, to per- 
ceive with tlu‘ mind, iu*ver to 
know a ]»er.son. 

ExKiieJSK o. 

1 want (lK*g) a glass of beer and 
a You must extinguish the 

lii<* and the lamp. T lionrd the 
neigh of the horse ami the bleat of 
the sheep. He was doubtful about 
iheaflair. Father-in-law. Brother- 
in-law. The ox Indongs to her. T 
can sing and dance. Yes, sir, 1 
have a eignr and matehos. He 
himself was in the garden. She 
helped me. and 1 thanked her for 
the oU’er. ^J'hey gave me the hook, 
and I tore it up. He has a friend, 
and she has an enemy. They want 
I o liinder you. Jut he w inter I live 
in the house and w^ork. She de- 
rided to buy the clock. You men- 
tioned the matter to me. Man 
lias liair(s), throat, hands, and a 

Ceoifina&l 


heart. The fi» is blutxhig. ¥6u 
made me an oner, and 1 nccented 
it. The matches in the box beWg 
to us. I know you, and you kiio# 
me. To-day is Wednesday and 
yesterday wais I’liesday. The son- 
in -law' remains in the slniot with 
the cousin. In the night the wind 
blew'. Tlu^ lien wounded itself; 
it roared and made a noise. Good- 
bye, friend, 1 want to thank you 
for the help. 

ADJECTIVES 

The adjective is formed hy the 
addition of a to the root word, and 
always agrees in number ami ease 
w ith the noun which it qualities. 
Examples : 

Noin, sing. : Forta viro eniria, 
A strong mati 
entered ; 

„ jilur. : Fnrtaj viroj eniris. 
Strong m e n 
entered. 

Obj. sing. : .1// vidis jortan vi- 
ran, I saw' a strong 
man ; 

,, plin . : Mi rid is joHajn ri- 
/•o/«.T saw' (some) 
strong men. 

iVdjectives used predi<*atively 
nlway.s agree in nurnlier with tho 
noun, hut an* always in tho 
nominative ease. Examples; 

J^ft riro fstas forta, Tlu* man 
was strong. 

La viroj estas jortaj, The Juen 
w’en^ strong. 

Li froris (a teon httmi. He found 
( lie tea (to bo) good. 

In the latter example there is a, 
supplemental predication whi<*h is 
shown hy the e isy intermission of 
the auxiliary iiiiLuitive, and, as 
het'uro-mentioned, tho accusative 
c an never follow' any form qf the 
auxiliary vc'rh tudi. 

Kk\ to Exkrcise 1. 

Onkhi, safo (or safoj), la 

liastoiio, la fenestroj, skrihi, 
danki, puni, toTuli, vidi. La 

ku/.o hiboras. La edzo skribus. 
lia safo staras. Onklo pinias. 
I^a safoj kuras. La cdzoj acetas 
ga/etojn. Patro adiniras la 
aglon. La infano tondas la 

paperon. La agio estas birdo. 
Onklo liavas segoii, tablon, kaj 
liaatonoii. Safoj kaj bovoj estas 
bcfitoj. La patro fermas la 

f cnestro jn . La. edzo havas cape 
Ion kaj la safoj havas vostojn. 
La agio vidas la infanojn. La 
infano dankas la patron. La 
vivo acetis tablon kaj se^ojii. 
liii viro akceptas la capelon. 
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a limited space it is impossible even to 
enumoi'iito the commodities of which civilisi^d 
man makes use. The dejiths of the sea and tiu‘ 
bowels of th(^ earth are ransacked for their 
treasures. In the plant world, root, stem, siifi, 
hark, loaf, bud, flower, and fruit are all utilised, 
'riie veiy parasites of the tree are som(‘times 
])resscd into service. In the animal world 
there is hardly a creature or an organ for which 
some use is not found. Meat, blood, intestines, 
hones, sinews, horns, hoofs, hides, and furs, all 
have their puipose to serve. If the bounty of 
^’aturc is almost inexhaustible, the ingenuity of 
man is hardly less so. 

The Products of the Forest. Tw ()regi«ms 
of the w'orld are densely forested, the temp<‘rato 
lands, and the tropical ri'gions near the equator. 
'I’lie products of the two are very dilTerent. 

in the north temperate belt of the Old World 
forests cover Sweden and Russia and sti’eteh 
eastwards across 8ih(*ria. Jn the> eorr<*s])ondiiig 
regions of the N(‘W World arc the dense forests of 
haistern Canada and the Kastt^rn United States, 
'riicse forests are covijerom in the northern aiul 
the higher parts, and ffcciduotts in the southern 
iirul the lowin' parts. 

Tlie chief products of th(‘ ti'mjxTate forests 
are timber, lumber, turpentine, pitch or tar, 
and resins and gums. 

Timber. Timber is the oldest and most 
widely distributed building rnatorial in the world, 
as well as the most universal fuel. Its oth<*r 
uses arc innumerable, from tlu^ gre^at cargo ships 
of trading nations down to tlie nicely adjustetl 
handles of an intinite variety of tools. Next to 
the food-stuffs, limber is, perhaps, tlie most 
indispensable of materials. 

No natural product has bi?(*ii used more reck- 
lessly. Before the introd uetioii of coal, enormous 
quantities were used, not merely as domestic 
fuel, but for such purpo.ses as smelting metals, 
'Hie Weald of Southern England is one of jnany 
districts thus deforested. This method of smelting 
is still practised in forest districts of Russia ami 
Sweden. In regions as far apart as Mexico ami 
Vmuria wood is the fuel employed both for 
railway and steamboat traffic. Still greater 
is the amount of valuable timber 'which has been 
wantonly destroyed in clearing land for culti- 
vation. Forest fires annually destroy vast 
quantities lx>th in Canada and the United 
'States. The demand for timber is steadily 
increasing all over the world, while the more 
atccssiblc forests have been greatly reduced 
in area. Hence the price is steadily rising. 
IHe timber imported into Britain in 1905 was 
valued at over £27,000,000. [See the section on 
i‘"orestry in Applied Botany.] 


Timber, being bulky and heavy, can only be 
eh<‘a.})Iy trivns])oited by water. Where the 
forested regions are mountainous, as is often the 
ease, timhei* caii be floated down 

stream to the .si'a. Much tiinlier is sawn by 
water power, and tiansjiorted in that form. 
Mu<*h is redueid to wood pul]>, of wliieli paper is 
mad(‘. 

Lumber, laimber is sawn timber. The 
valu<‘ d(‘pends largely on the nbsenei^ of knots, 
to avoicl Avhieli th(‘ tree; must bo prevented 
from branching as long as ])o.ssible. [Seo 
MATiCHfALs AXi) Stuitcti’KKS, ])age 57.] Pino 
forest.s riMpiire a century to mat lire, hut a.solitaiy 
pine only half that time, fl'lie Scotch pine, one 
of th(‘ most valuable EuropiMii timber Trees, may 
live 4(K) y(‘ars. (.)ak forests mat lire still mous 
slowly. 

Th(‘ timber exported from the Baltic 
ports is the red wood of tlu^ Seotcli lir, and the 
w'liite w'ooil of the spruce tir. Both are used for 
nH>flng, flooring, street paving, etc., tlu^ lattiu* in 
the elieaper lines. 'Uie Weymouth, or yifllow 
pine — tile white pine of the Uniti'd States -is 
coinmereially tiie most vahmhle Iri'c of Canada 
and tli<‘ Fastern United Stat(‘s. It is very free 
from r<‘.‘jin. The pitch pine, langing farther 
south, is heavy resinous, and Jiai’der to work. 
It is extenaiv(‘ly used on both sides of the 
Atlantic. Tli(‘- giant. of tli(‘ PaciHe sea- 

board yield timber for masts, etc. Tlu‘ deoilar, 
or Indian cedar, is abundant in the Himalayan 
fori'sts, and much used in X’orthern fndia. 

Of deciduous trees, or liardw uods, the strongest 
and most durable is oak, but it i.s tgo expensive 
uiile.s.s durability is of prime importance, aa in 
shipbuilding. Unfortunately it rusts iron. Elm, 
ash, Ix'i'ch, the tough American hickory, and tho 
decorative v aliiut and ma])le are tho other 
leading hardwoods. 

Turpentine, Pitch and Tar. Many 
conifers yield a re.sinous .sap. TJie resin of tho 
New Zealand kauri pine is used tor the flnost 
varnishe.s. Much of it is dug out of the ground 
on the site of former forests. [See })ago 1034.] 

Turpentine, largely used to dilute paints and 
variu.sho.s, i.-^ distil fed from the rcsiuotis sap’ 
of the pine, particularly from that ol the long- 
leaf or (fcorgia pine, 'fhe forost.s of Georgia and 
the Atlantic coastal plain generally yield most of 
the world\s supply of turpentine tiirough the 
ports of Savannah and Jlrunswick. The titio 
is cut near the base, allowing the sap to 
exude and harden into crude turfRiitine, from 
which commercial turpentine is distilled. The 
re,siduum. forms i’e.sin, or rosin, used in making 
varnish, paper, soap, and scaling wax. 
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Little turpentine is made in the forest coan- eflfeeted by adding sulphur, in quantities varying 

tries of Europe, which supply pitch and tar with the d^ee of harness required. The 

fsee page 1163), obtained from the sap by addition of about 50 per cent, of sulphur forms 

different processes. In Russia tar is made by the hard, black substance known os ebonite, 

allowing ^vood to smoulder under a covering ot Vuloanised rubber is used for innumerable pur* 

turf or earth which exchuh s the air. Improved poses, one of the most important of which is the 

methods have hci'u devised by which charcoal making of pneumatic t3n:es. 

can be made at the same time. Creosote, a The finest rubber is the Para rubber, or 
powerful preservative, is made from tar. from the Amazon Valley, shipped from 

Other Temperate Forest Produce. Para, Manaos, and other ports of the Amazon. 

Oak bark is h'ss used than formculy for tanning ; Inferior rubbers, from other species, are exported 
larch bark, hemlock s])nice bark (U.S.A., from Coara and Pernambuco. The rubber ex- 

Canada), wattle bark (Austnilia) and Natal ported from Brazil in 1004 exceeded £11,000,000 

bark being common sul)stitutes. Valonia. tlio in value. Mnny tropical trees of the Old World 

aconi (Uips of an oak grown in the Levant also yield rubber. In 1904 the Congo Free Stale 

and exported through Smyrna, are used both exported it to tl>e value of nearly £2,000,000. 

for tanning and dyeing. .\n eAcrgreen oak, The demand for ruhln^r is increasing mor(‘ 
found in Spain, Portugal and round the Aledi- rapidly than the supply. Increasing quantities 
torranean generally, siip])lies cork. will be obtained from Nigeria, Assam, aiul 

Tropical Forest Produce. The wealth Borneo, but less wasteful methods of collection 

of the tropical forest, of which only a fraction is rmisi he adopted, and attention devoted to 

yet utilised, far exec(‘ds that of the temperate forming rublK*r ])lantatioiis. 

forest. Many trees yield timber ot great strength, Cutta-ptTcha; from the Dirhopsis gutta and 

while that of othcis is of exrpiisite beauty. other plants, resembles rubber, and is also 

'I'eak, with the strength of oak, is largely used capable of vulcanisation, it is obtained from 

for backing tlu, armour plates of ships beeaiis<‘ th(* Malay Peninsula, Sumatra, and Bornc'o. 
it protects iron from rust. It grows in Easttuii through Singapore. Its chief use is for coatirjg 

Asia, Java, and other jiarts of the East Indies. Tht^ telegrajih w ires, especially in submarine cables. 

British supply is from the carefully regulated Tree Oils. Many tropical trees yield useful 
forests of Upper Burma. Tavo gigantic sj)ecies oils. [See page 1032.] The fruit of the oil palm, 
of Australian eucalyptus supply tiu' hard jarrah Avhen erushed, yields palm oil, used in making 
and karri w’ood. The former resists sea Avater, soap and candles. The coconut palm is a 
and is used for piles and the foundations of pirn’s, widely -distributed tree w'hieh prefers the neigh - 
docks, etc., as well as for railway sleepei*s, and honrhood of tlie sea. Its seeds are enclosed in a. 
for street paving. thick husk, and are carried by ocean currents 

The forests of the West Indies and Ontral from shore to shore. The oil yielded by the 
America sujjply many ornamental woods, the kernel is used in tropical countries for food and 
best knoAvn of which is maliogany. Rosew'ood, many other purposes, and commercially for 
another familiar cabincit Avood, comes from Brazil. making stcarine candles and soaps, which latlicr 
Both are ustxl principally for veneering, a thin in sea water. The dried kernel forms copja, 
layer of the expensive ornamental w'ood lii'ing I(X) lb. of which yield alxiut five gallons of oil. 
applied to a cheaper frame. Ebony is the lieart- Eucalyptus oil is distilled from the leaves of the 
wood of a tree found in (Vylon and the East Australian eucalyptus. (.'astor oil is obtained 
Indies. BoxAvood, another Indian tree, which from a plant native to India, but (ailtivatod 
also grows round the Mediterranean, is hard and round the Mediterranean and in America. It 
very fine in grain, and is much used by engravers. used medicinally, but in India also for lighting 
'Hie fragrant sandahvood is abundant in the East and lubricating. The finest is cold-di aAvn ” 
ladies and Ncav Guinea. .Another important that is, obtained by crushing the seeds wnthoui 
group of trojiical forest trees are the dye-woods. heat. 

LogAVOod, which yields a range of blue and broAvn Ground Nuts. Ground nuts are the pods 
dyes, groAvs in Yiicataii and Central America, of a leguminous plant, so-called because they 
including British Hondura.s. Some line dye- bury themsidves in the ground to ripen. They are 
Avoods are also obtain<*d from the forests of chietiy exported from West Africa, but are also 
West Africa. Ciilch is the; juice of an acacia, grown in Southern Europe, India, South America, 
exported as a dyestuff from Burma and the and the Southern United Stiites, where they arc 
Straits Settlements. Gamhier, a d3^estufT obtained called peanuts. The oil can be used as salad oil. 
from the young leaves of a climbing plant, also and the residuum as a feeding stuff for cattle, 
comes from the Straits Settlements. Gums and Resins. The tropical gums ami 

Rubber. Of the trot)ical trees .secreff ing resins include dammar, obtained from a coniferou'^ 
valuable juices the most, important are the trw of the East Indies. Copal grows in tropical 
rubber-yielding plants, Avhich belong to many Africa, especially in Portuguese West Africa, in 
different species [see page 808]. The finest India, the East and West Indies, and Smitlt 
rubber comes from South America. Some of its America. Dragon's blood’ is a reddish resin from 
uses w'ere knoAvn at the time of the European Sumatra. Frankincense, or olibanum, is obtained 
conquest, but it was of little commercial A^alue from Southern Arabia and India. Gum araba 
till the discoveiy of vulranlHnlinn, Avhioh hardens is secreted by various ac’acia irt;cs Avhich fiouri.^'li 
rubbfM’ Avithout destroying itvS elasticity. Tin's is cliiefly in the Sudan. 

Oontinued 
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PRACTICAL POULTRY BREEDING 

Group 1 

AGRICULTURE 

Breeding for Utility rather than Ornament. The Chief Varieties 
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Enumerated, Points of Good Tabltf Birds. Feeding for the Table 

ei'iiliiiiiffl fnwii 


By Professor JAMES LONG 


'T'HE poultry iiiduslry lias made strides 

* during the past ton years. During the ]>re- 
vious thirty to forty yeais Englishmen devoted 
little attention to the eeonomiial sid(‘ of poultry 
breeding. 

The Fascination of -Poultry. The 

number and beauty of the varietii's appealed to 
thousands of persons, who iM'eame fascinated with 
their plumage, their form, and their colours, and 
wlio devoted their efforts to th(‘ ]K‘rfeeting of 
those fancy points w'hieh form the basis of the 
awards of judges. Wonderful skill has. in <‘on- 
s(‘(tiicncc, lK‘eri devi^loped and exercised, and it 
is entirely owing to tlie art of the breeder that 
th(i most perfect varieties of to-day owe their 
lailliant colours, their mathematical marking, 
and the symnu'try of their combs, ear lobes, ami 
gt'iicraf form. 

The principle, howevi^r, wbieli is neees.sarily 
adopted in the selection of the fitti^st for re]>ro- 
(luctive purposes on these lines is entirely oppo.sed 
to the improvement of oeoiiomieal pro|M‘.rties of 
poultry, instead of developing tlie breast and 
the merry-thought from the j)oiut of view of an 
increase in the quantity and quality of the m(‘at, 
and instead, loo, of increasing tlu' laying (loum’s 
of the hens by breeding from the liest layers, tlu‘ 
ainatxnir made a point of selecting his breeding 
sto<*k wholly and solely on tin* basis of those 
(jiialifieations Avhicih appeal to the eye, and which 
are alone calculated to secure pri/x's in competi- 
tion. We must, however, in discussing this 
subject, take things as we limJ tliein, and our 
descriptions of the pure breeds w ill, therefore', Ik* 
liast'd upon the existing standaids of the most 
perfect exhibition birds of each brei'd, a few of 
which may still Iw regardeal as utilitarian, and 
if not precisely all they should U-, still deserving 
employment in the jiractice <»f breeding for 
economical purposes. 

The Two Main Classes. W'e may 

divide the pure breeds of poultry into two 
elussos — those which are usi'ful, whetlier also 
ornamental or not, and those which arc e.s.scii- 
dally ornamental, their utility InMiig so com]>ara- 
^iyciy small that they arc not worth the attention 
id' those connected with the genuiiK* industry. 
D will be noti(!ed that the hens of the utility 
breeds aie usually sitters, although in many 
cases they are layers of an inferior order ; also 
that they are comparatively large in size, wliereas 
die hens of the onianieiital brecfls are as a rule' 
non-sitters, smaller in size, and, in some eases, 
layers of a larger numlier of eggs. When’ the 
non -sitting and the sitting varieticjs are crossed ~- 
and we apply the word sitter to the hen w hi(’h 
natcheseggs — the females produced are usually 
wtters, although in many instances they are too 


s<’nsitive and (‘xeila blo to Ik’ generally entrusti'd 
with valuable eggs. 

Tlu' varieties may In* elassitied as in this table. 
I Till*: rni.iTv hhkmds ok poi i.tuv. I 



^unie. 

^ '7 

.y" 5 

^ ^ X- 

til t/. 

. « 

V.? I 






^ A 










111. 

o/. 


hoiking ( I . . 

Iinlinn Oatiic . 

Sitters 

S -it 


120 


7 

2t 

100 

01.1 

higliNli Oanu' 





(sowial . . 

,, 

•1 i 1 24 

00 

M.mUtm (many 





>aiieUos> .... 


tv-v 

24 

85 

t*l> mouth Hoi k (;j var.) . 


71 

27 

120 

Orpington (several xius.) 



27 

120 

\V\aiMlotte (ilitto) 

,, 

G-()i 

2.'» 

120 

rn 

t.a i<’l( r}u> . . . 

Non-sitters 

di 

. .20 

1'20 

T.- 

rrcveCoMir . . . 


7 

;u 

120 

T X ' 

Iloudan .... 

,, 

.'*.[■ 

20 

32.'. 


Urcsse .... 


o' 

:i;5 

liV. 

> 

Kaverollc 

SItiei.s 

(if 

27 

115 


Spaui.sh(‘.i variel ies) 

Noii-.sit ters 

r* 

GO 

75 


Minon‘a(2 vai ielies) 



2S 

lao 


Aintahisian . . . 



2S 

lao 

^ 5 

Leghorn (.se\ 1, \ar,) 

,, 

i’l 

2a -27 140-l(i( 


Aiicoim . 



24 

uo 

tfaiublir^^li (G \aiirtK s) . 

,, 

•4 

17-10 

170-200 

UeU Cap . 


.■) ! 

20 170-200 

, /i lUralnuat'JNariilii's) 
•X.x <Langslinn 

Sillei'S 

s :t 

2SI 

sri 


s 

2/ 

100 


Coetiin (f) \aii('tii's) 


S !» 

2.“) 

80 

Sroteli (Jrev 


Gf 

2!) 

120 

< ainpine.s pJ variel ii ') 

Non .-it t e| s 

■t! i 

2i'> 

150 

Scot. 

li hnnipie.s 

Sittiis 

1 

No 

JOO 


1 


data i 



TUK (M5N.\.Mi:NT.\r. liUKK.hS 

(iK phn/ritv. 

.Njoiio. 

Sitter or 

1 Non- 

Sittrr. 

0^1! ' E-' 

5 i> '' 5 .a r ^ 

, -j tL i-, N 

> lI s' " =1 

5 f-. , 

H 3 
« V —5 

|ll| 



< j; W 




lb 

1 O/.. 


Mjilav .... 

Siller 

7 

! 21 

SO 

.\,-»*eI . 

,, 


No .lata 

N'.i data 

Polish (.-i\ \aii< ti<'-) 

.Non-sittfi's 

t» 

0 1 2.2 

,, 

Sultan .... 


;{ 

' IG 


silkit- 

Sitters 


' 1.". 

50 

Kii//le . . 


4 

Small 

No data 


Among otlu'r ornamental varieti<‘s, of vvhieli 
no reli.'ihle <lata exist as jcgards weight and egg 
production, are Vokohamas, Kumpless, Naki’d 
Necks, and the following varieties of Bantam : 
( lame (in si’veral ^ub-vaa i('ties), Black Bose (lame, 
Wliite Bose (lame, (lold and Silver Sebrights, 
Japanese, J'ekins, Brahmas, Booted, Scotdi 
dreys. Nankins, Malays, and Spanish. 

The IMcditc’rraneari breeds, of w hich a Leg- 
horn is figured in 1, the Hamhurghs [21 Bed 
daps, daiupine.s, and most of the Fretieli hivi’ds 
lay white eggs. The Asiatics, Orpingtons, 
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Plymouth Hocks, and Scotch Chcys, bulf eggs; 
while the Wyandottes and (iame fowls, as a 
group, lay eggs slightly tinted or creamy. Tlxe 
Mediterranean fowls art all inferior table birds ; 
the Asiatic, Langshans excepted, though larger 
and carrying more llesli, products meat of second- 
rate quality ; whilt* tJie best table fowls include 
the Dorkings (3J. tlic (iainc varieties, and the 
French breeds, which are followed by the 
Langshans, the Orpingtons, the Scotch Greys, 
Wyandottes, and Plymoutli Rocks. The five 
last-named may be termed the general purpose 
varieties. 

It should Ixi pointed out that the weights of 
the cockerels represent young birds of sixteen to 
twenty weeks fit for the table but not fatted or 
crammed, and that the average' nuinlK'r of eggs 
indicates, not what is possible, or what has bt'cii 
accomplished in public com])etition, but what 
is produced in the oj-d inary 
poultry-yard. 

Eggs. Whoever keeps 
poultry for utility j)ur))oses 
will not find the Rant a ms of 
any value whatever, and the 
remark applies equally to a 
number of the larger varieties, 
and especially to the six named 
in the Table of Ornamental 
Breeds, 'riio best layers will 
usually be found among the 
modern productions, such as 
the Wyandotte [ 4 ], the (h ping- 
ton, and the Ij^mgshan. The 
older varieties, however, may 
Ixj so stimulated by crossing 
or by the infusion of alien 
blood from time to time that 
their laying powers may 
revived, and, indeed, brought 
to the level of tlie lx‘st pro- 
ducers. As a group the non- 
sitters are the most frequent 
layers, but with few exccj)tions 
their eggs are small. This 
fault may be remedied in the 
ordinary process of selection, 
under which the birds will be increased in size. 

We may take it, too, as an axiom that a bird 
of ii small breed lays a small egg, and the con- 
trary obtains in the cns(i (jf the large breeds, 
althougli this is not an infallible rule, Tlie 
breeder, how'ever, for productive jjurposes should 
make it an invariable practice to select lai’ge hens, 
inasmuch as the usual result is a larger egg and 
consequently a larger chicktn. 

Fowls for the Table. Althougli many 
of our remarks apply to poultry of all descrip- 
tions — that is to say, to all varieties of birds bred 
for the piu’pose of (exhibition, as well as to tliose 
bred for domestic use or for the market — this 
course is intended to be eliietly of service to those 
whose business is the production of poultry for 
iho market. The poultry dealer, curious though 
the fivct may be, is not at all disinclined to set 
the fashion in respect of the points of the birds 
which he sells in the course of his business. 
He is willing to accept birds of first-class quality, 
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and, what is more, to pay good prices for them, 
so long as they satisfy his customers. 

The Points of the Table Breeds. The 

chief points of a table fowl are size without 
correspondingly coarse bone, light-coloured skin, 
abundance of meat upon the breast, the merry- 
thouglit, and the wing, 'vvell-Heshed and tender 
thighs, and a small proportion of offal ; in a 
word, the natural requirements of the -buyer are 
a maximum quantity of -white tender meat and 
a mininuiin quantity of waste. If two specimens, 
ont^ of a good table variety, such as the Indian 
(4ame 1 5J, and another of an inferior table breed 
such as the Minorca, are selected os nearly as 
possible of the same weight, and the whole ot 
the meat ri'inovcd as in the process of boning ; 
and if this meat, on the one hand, and the waste, 
W'hich includes the bone and all that is inedible, 
on the other, arc weighed, a remarkable difference 
will Ixi shown on comparison, and the aiiiat(‘ur 
will acMpiirc some V'cry definite idea of the rela- 
tive merits of the table and the non- table breeds. 

Again, if wti select an imported Russian 
(thicken, which in th(‘ 
spring may frequently lx* 
purchased in the retail 
sho})s of London suburbs 
for Is. (kl., and make it 
OIK' of a couple by adding 
an Fiiiglish-bred chicken 
of first-class quality, 'vye 
shall find that when both 
ar(‘ cooked and jilaccd 
upon the table the con- 
trast in the quality as 
well as in the quantity of 
the meat is very marked. 
Wliat it is possibU^ to 
obtain by skilful breed- 
ing and feeding may Ix' 
ascertained by visiting i\ 
first-class Bond Street 
poulterer’s shop, and 
examining the chickcn^ 
and capons in the early 
season, when, as we have 
seen, they realise as much 
as half a guinea each. Still better shall we 
realise the remarkable character of the ^ modern 
industry by a visit to the exhibitions at the 
Smithfield and National Dairy Shows, at the 
Agricultural Hall at Islington, in Decemljer and 
October respectively. At those meetings cx- 
co.ssive fatness obtained by the process of 
cramming is allied to quality and quantity of 
meat. 

The Best Meat Producer. The most 
fashionable birds for the table as w'O w^rite are 
those which are the produce of a cross between 
the Dark Dorking [8], the largest of the Dorking 
varieties, and the Indian Game, the male bird of 
the latter being mated with the hens of the 
former breed. The chickens which are the 
produce of this cross are precocious in grow th, 
heavily fleshed, producing meat of the finest 
quality, and laying on fat when they are crammed 
for the purpose. Tf the Indian Game cock lx* 
mated with Cochin hens, which closely reseinhlo 
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Dorking hens in size, ultliougli the result is 
a great, improvement upon the pure Cochin, the 
inferiority of tlie produce as compared with 
the Indian Game -Dorking is marked. The 
excessive quantity of odal and tlie eompara- 
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tivel}^ .small quantity of nieatearricxl by so large 
a fowl entirely rules the ('oehin breed out of the 
category of table poultry. 

^How Breeds are Improved. In cross- 
iug two varieties, the one naturally supplies iu 
its ])rogcnv the delieieiKty of the other, and we 
obtain acombinatiotiof propert ies 
which, if the mating has he(*u 
wise, is an advanci* \ipou those 
inherent in the inferior breed. 

In practically all cases crossing 
improves the constitution and 
stamina: the chickens are more 
jaeeoeious, more active, and more 
thrifty, wliilc tlicy display a 
greater aptitude to lay on tiesli 
and to be n-ady for market at an 
earlier period. ’ 

]t is on almost all occasions 
advisable in crossing two varietic^s 
to select the hens of the larger 
I need, esj)cciaUy if the (‘ggs arc 
also larger, for the size of the 
chicken is usually conti'olh'd by 
the size of tJic egg. Judicious 
' rossiug, too, should result iu llu' 
production of meat of better 

quality as well as of larger (puui- 
We have referred to the 
emssing of the ( Vaduii ; tlie 
brahma, also an Asiatic breed, 
may be taken as an example iu 
another direction. This vaiiety 

an inferior tat)le fowl, but 

mated with the Dorking it pro- 
duces large robust chickens whicJi arc o.xccllent 
layers and sitters, and which on the table are by 
no means to be despised. 

Plumage and Exhibition Fowls, 

^^ut, it may be asked, if the Dorking be so 
Bupprior to the Brahma, why make a (;ross at 
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all? The answer is obvious, and it ap])lies to 
many other varieties. Doultrv keepers have 
their fancies, and there are many who keep 
Brahuur- as a lujbby, and for purposes of' (‘x- 
hihition, hut who. nevertheless, iv(piire an 
occasional coii|)l(‘ for tlu' table. Jn such a case 
it is prchaahic to mate a separate pen of Brahma 
hens with the Dorking cock, and in tliis way, 
while maintaining the yard of Jh’ahn^,as practi- 
cally intact, to secure chickens 
which uill prove muHi more 
satisfactory from the ccon(»- 
mical side. If there ho, an 
objection to this ])lau, tw'o or 
three Dorking hens may be 
placed uith a breeding* ])cn 
of Brail mas. tJu*ir eggs, whit'h 
arc easily jccognis(‘d owing to 
the diflcrcnec iu colour,hat<*h(sl, 
and the (‘hickens reared with 
Ih‘ rest, and killed for the 
talilc when inatun^ enough. 

Uniformity. TIHnv are 
other cases iu Avhicli ])oultry 
kceptas, while not necessarily 
fanciers of any particular 
variety of jiure-hrcd poultry, 
»rcfcr to ..vv, something like uniformity of 
»l()ur and jilumage in their docks. There are 
uue who fancy white plumage ; others, in 
»wns and the suhiirhs of towns, who pi(‘f(‘r 
lack. A yard of excel lent black -pi lima gcid 
irds uiaj’’ lx‘ maintaini'd eonsist(‘ntly uniform 
andspl(‘udidly adapted for table |>ur- 
poses liy ero-<sing tlie male Kleche 
with the hunale Langshan. The 
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Fleehe provides white meal of higli quality, l>ut 
although it is of large size, its constitution w hen 
highly bred is somewhat fragile, (’lossing. how- 
ever, with the Lang, ban results in tlie jiroduetion 
of strong chickens which are large, jireefiCioiH, 
rapid growers, producers c»f laige t*ggs and of 

4m) I 
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plenty of fine meat on the best parts of the 
earcase. The birds are handsome, square, hardy, 
and generally useful. After all, however, has 
been said, there is no single bree<l which eclipses 
the Dorking, either as a table fowl or as a sitter 
and motlier, but the variety is not among the 
best of layers. 

Production of Young Stock. We next 
come to some questions wliich the inexperieneed 
breeder must careful ly consider 
in making and conducting his 
arrangements for the pro- 
duction of young stock. It W 
will usually be found advan- 
tageous to mate two-year-ohl 
liens with a cocken‘1 bred in 
the previous year, but ^\hel'e 
early chickens are essential tliis 
may lie impossible owing to the 
fact/that adult- hens s(‘ldoiii lay 
in January or even February; 
thus the breeder is driven to I 

employ pullets of the jirevioiis 
year's hatching in order to 
obtain what he requires. 

It is wise to keep the sexes ” 
entirely ayiart until they an* 
mated. The male birds will be - 

frtisher and lustier, while any ^ jackd v 

possible influence which may * ' " ’ 

follow the union of tlic hens with any other 
male birds, which might occur should they Ijc at 
JilxTty, W'ill lie pro v<ui ted. 'J'he number of hens 
which should be mated to a cook is also a matter 
deserving some (consideration. 

Wliere all the birds are fi(?e 
and roam at large, as in a 
farmyard, one, two, or three 
males may bo found sufliclent 
for a large nurnlxir, but wlieie 
they are praetically confined 
to a breeding pen some re« 
strictioii must be plaeed upon 
the number of hens allotted. 

Jn the early months of the 
year the numlier should Ix^ 
smaller than in later months, 
as in spring, wliufli is the / 
natural breeding season. A , 
larger number of hens may be .iK . 
placed with a cockerel than 
with a cock, while as the ( ' 
heavier and coarser breeds an* i 
not so prolific as the light(^r var- i 
ieties, fewer hens arc usually 
mated with a single male. 

Again, it is unwise to mate an 7 

active male with too few' hens, - 

since their plumago may be - 

spoiled. In the early season 

six hens may be regarded as ~ 

sufficient, wliilo a little later 6. iNDiAi 

two or thixie may be added, and 

later still, with vigorous birds of the previous year, 

the number may bo incroasod to ten or twelve. 

Feeding Poultry. It is important, too, 
that attention should be paid to the feeing. 


If food be supplied in abundance, the hens an? 
certain to obtain all they require, possibly more, 
and thus over-feeding must be guarded against, 
as that may interfere with prolific laying. It 
frequently happens, however, that the male birds 
will not feed sulficienily well, and when this is 
iMtf ji the case care should be taken 
to supply them not only with 
the grain they require but 
occasional morsels of 
meat, which they cannot pass 
JWWiI iVliBr their wives, in order 

^ 

suflieiontly robust condition. 
High feeding is conducive to 
early laying and to the pro- 
duction of a larger number of 
eggs. This, therefore, should 
Ixi arranged for both sexes, 
especially for mature hens, 
but instead of supplying rod 
meat it will be found much 
■HP; more advantageous to pro- 

vide white meat, which is 
less stimulating and equally 
n(?urishing, and this can be 
^ — o bt ained by cleaning, cooking. 

and mincing the intestines of 
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mincing the intestines of 
sheep or the bullock. 

‘ ^ In breeding for tho table it 

is obvious t hat, on (urcoimt of their larger size, 
as many (^ock(*rols should bo produced as po§- 
.siblo. There is no golden rule for the product ion 
of an excess of male chickens, but in practice 
it frequently ha])pens that by mating a lusty 
cockerel — by which we mean a bird produced 
in the preceding year— to equally lusty hens 
which are n year older, and which praetically 
have comnK*nced their third season, success is 
achieved. It is not pre- 
/ ciscly known how long tho 

t influence of the male bird 

t exists. We may, however. 

take it for granted that 
after a week has elapsed 
iM^twcen the removal of one 
male and the introduction 
of another, the eggs laid 

by the hens will have been 

fertilised by tho now intro- 

If a pen of birds be too 
small — namely, if the hens 
be too few in number — some 
common hens may be added 
to bring it up to a normal 
proportion ; but in this case, 
in order that the eggs iniiv 
not Ixi mixed and common 
(ihickens unnecessarily 
reared, it Avill be well that 
GAME tho new-comers shoul(l lx> 

such as lay eggs of a differ- 
ent colour, or, if this be impossible, tliat 
the chickens which are hatched from them 
should be easily distinguished when they arc 
hatched. 


ent colour, or, 
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THE FAMILY AND THE RACE 

Group 3 

SOCIOLOGY 

Marriage Provides the Conditions for the Ideal Family. The Family 

7 

is the Strength of the Race. Parental and Filial Responsibility 

e'oiit iiiiioii fioiu 


By Dr. C. W. SALEEBY 


TT is iinposrjiblo to cuiisidcr tlie subject f>t 
^ marriage and to ignore altogether the ck- 
treiuely important <[uestion of di voice. Again 
^\c make the observation that, from a purely 
sociological point of vi(‘\v, diviu'ce in tlu^ case of 
a childless mairiage is no mort‘ important than 
such a marriage itself. From the' impartial stand- 
]>oint of our science \nc arc concerned merely 
with divorce in cases of feitile marriage. It is 
i III] possible here to summarise, even briefly, tlu' 
various laMs and customs of divorce whieli 
historians of the sul)j(‘ct recognise. So far as 
English-speaking j)oo[)l(‘ are lorieerned, the 
subject is exhaustively discussed in Professor 
Howard’s gii'.it hook, u hich is tin; standard work 
on the subject. 

The Extremes of Marriage. Let us 

briefly ^observe, however, the sociological sig- 
uilioanee of the extriuues of practice in tbis 
matter. ''I’he one 1‘xtreme is that which the 
Roman ('alholic Church illustrates, the non- 
jccognition of all divorce. At the other extreme, 
disgracefully illustrated in some])artsof America 
l()-day, we liavt* a facility of div'or(‘e so great 
that, marriage ix^ally ceu,scs to bt‘ marriage at 
all. It is, indeed, no bettiT than “ leasehold 
marriage,” into wliich the ])arti(‘s may (‘liter 
with a mutual luuh'rstjuiding that it is to be ti'i- 
minatod at their Con veiiHmee. Such marriages, 
it is true, are very fr(‘(pu‘ntly cliildh'ss, and this 
fact renders them less ohjectionabh* to the 
sociologist than they would otherwise l>e. Where* 
they are not childless it is evident tliat such 
]>ractices strike a moitai blow at the family, 
and if they were the general rule of any com- 
munity. as they aic not, that eoiiimunity would 
certainly soon disappi'ai'. 

As regards the absolute denial of all divorce, 
ii. must he rememhered that tlu^ sociologist, 
as a sociologist, entertains an entirely difTerent 
coiieoptiou of marriage* from that held liy the 
t.'lmrcli. If the* Cluireh regards marriage as 
*1. sacrament of its own institution, the Church 
is clearly (*ntitlt*d to judge of its conditions. 
It has more than this life 'to tliink ejf. The* 
sooiotogist, however, is entitled to liis own 
‘‘pinion upon what he eoriceives to be a pur<‘!y 
s«‘eular and social institution, and no scicntilic 
^sociologist will be found who deje's not admit 
the propriety botli of divorce and of remarriage, 
under certain conditions. 

The Obligation of Parentage. Com- 
parative students of marriage* law^ an^ sometimes 
^>f opinion that English divorce law’ is as nearly 
i^alisfactory as can be, though we must remember 
that it is still disfigured by in] ustice in its compara- 
tive treatment of the two sexes. It is imfiucstion- 
^tbly true that laws of divorce are open to abuse, 


and have at all times bce'u more* or le‘ss abused. It 
is also true that the distinction whicli the sociolo- 
gist draws he‘twccn divorce* in cases of childless 
marriage and in cases of ft'vlile*- marriage W’ould, 
perhaps, if legally n‘eognise‘d, tend still furtiior 
to low’er the*, l)irlh-ra.te. Wliat is eeimmonly for- 
gotte'ii, liowover, by tho.se ohserv(*rs who are 
not aeejuaint(*el w’ith the fundamental facts of 
biology is that the* ])rocess of natural sel(‘etiou 
or survival of the fittest redaiiis its a-utomatio 
and ee*asch‘ss control over human alTairs. Not 
me‘r(‘ly is abuse of the divorce law’ confiimd to the 
feu, the gre-at mass ot the peo])le being of a moral 
habif in the'se respe^ets, hut also tlie*.se* few’ who 
are east up by e*ach generation tend constantly 
towards their own extinction. One* e.)f the con- 
ditions for the* surv’ival of any hre‘e*el or stoedc in 
society is evidently the willingness tei undeu'take^ 
the eihligations e)f parentage under the normal 
eonditiems of family life, 'riiose individuals who 
do neit comply witJi this condition are of no 
further account to the^ seieiologist after their 
individual lives are* ended, aiul lie is the l(?ss 
likely to waste his time in us(‘less repre^bation of 
tliemi if he* re'members that their faults provider 
their own doom, and that, though ])e;rsons of such 
a kind have* jilways be.*eii produce'd in all genewa- 
tions and iii all e'ivilisalions, the'y are? neit ca])ahle?< 
elf arresting tlu^ progress of tlio race. 'Phis is yet 
anotlie'r inst-ane*e of the* hene*licetit working of tlmt 
law' of the^ survival e)f the* fittest w]ue‘Ji, in many 
e»f its apjilieal ions, ,see*ms at Jirst sight to be cruel 
and niak*lie;(“iit. 

Marriage is a Means, not an End. We 

have* again and ag.iiii insi.'dejd that our interest 
in marriage is in mui riagv* as a. means and not as 
an end. 'riiiis we leave* found the' ultimate sanc- 
lieiu for the* form of marriage practised amemg 
ourst'tv’cs in the lae t that it provides the? condi- 
tions for the* ide‘al family. Now, it is the profound 
eonvi(?Hon of the sociologist that live? ])oe*ts arul 
the moralists arc right in teaching tluit family 
life is tlie lirst condition for tlie we?lfare*> of any 
society, and we must discuss this epicstion all 
the more closely and com])lete‘ly be*('ause of 
the tendency, extrcme.'ly conspi(?uous among 
ourse‘lve*s, towards the (tisintfyrafMm of the. family. 

Sir Henry Maine*, a famous |>ioneer of historical 
socieilogy, laid down the? ge*ncralisatioii that 
” the unit of an ancie*nt society u’a-s the family, 
and of a modern society is tlio individual.” It 
is a definite te*ndeney of ttivilisalion, as it becomes 
more complex, to supersexlo family relations in 
large? measure by external relations, w'hich often 
take tlie* form, fur instance, of direct relations to 
the State. Not only the complexity of social 
relations in our own time, but many othe*r causes 
tend tow’ards the weakening of Hic family 
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organism. Conspicuous among these is our 
modern facility of locomotion. Yet another is 
the radically vicious custom of married women’s 
labour. Another, in such a countiy as Germany, 
IS conscription ; and yet anoMicr in all civilised 
countries is the interference of the State in 
education. To these qiujstions we must return, 
but first of all let us consider the historical reason 
why the individual rather than the family has 
come to be the unit of modern socacty. 

War is the Enemy of the Family. A 
fundamental truth, the consequences of which 
are amazingly forgotten by some, is that there an^ 
more human beings on tliis planet to-day than 
there ever were at any iieriod in the past, and 
there will be still more to-morrow'. This great fact 
of the. constant mi(Uiplication of man has to Im* 
reckoned with as p(‘rha])s the most potent 
force in histoiy. If, then, we turn our eyes hack 
to a time when soei(‘ties w'cre small in proportion 
to the land which they occupied, and when each 
.society Avas complete in its(*lf — a ptuiod this 
which is all but prehistoric, though, of course, 
there are more rt*oenl exceptional instances of 
such a state — avc shall realise wliat the struggle 
between societies involved for family life. Time 
was when the son’s duty to his father and mother 
VMS his duty to his society. In obeying them, in 
learning his father’s trade, and in at last sup- 
porting his aged parents, ho w as doing his duty 
to his society as a whole. TIku’o w as no coufliet of 
duty. But there began as a general phenomenon 
of human life the liistory of that appalling thing 
Avhich we call Avar, A>hich Ave must ufterAvurds 
study. It is not, at present, our business to ask 
whether war Avas or Avas not inevitable at a certain 
stage in human history ; Avhether it has not even 
played a part in })rogress. lT(;re Ave are con- 
cerned merely to obsene tliat Avhen the state 
of struggle Ix^tw'een societies came to be a normal 
condition of human life, constantly and ev(*iy- 
Avhore, a great bloAV Av^as struck at I Ik* ancient 
conception of the family. 

Militarism is on its Last Legs, in 
the lirst place, there came to be a. still more 
disproportionate appraisement of tlie relative 
Avorth of the tA\o .sexes. The littk^ girl-baby 
could only groAv up to be a AViuik woman, 
but the little boy-baby would grow' up to 
be a soldier. In the second phu'c, there came 
to be a conflict of duty. Family life might 
demand of a son that he .should Avork for his 
father or help to siqiport his aged mother, but 
the State demanded that he should go forth to 
tight. In countries w^here then^ is conscription 
the same opposition still manifests itself — con- 
scriyition, of course, l)eing nothing more than a 
modern survival from y>ast times, Avhen cA'cry 
able-bodied man Avas of chief interest to the 
»State because he Avas capable of being made into 
a soldier. Thus we may lay doAvn the general 
proposition that niilitarism. and familif life are 
eternnlltf opposed, and that the modern disintegra- 
tion of the fami ly has chiefly depended upon the de- 
velopment of military struggle between societies ; 
this, in turn, being mainly dependent upon the 
fundamental fact of the ceaseless multiplication 
of man. Militarism, however, despite War-lords 
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and Jingoes, is on its' last legs — a fact which 
the biologist explains in his own language, as 
we shall see. The struggle between societies per- 
sists, as does struggle between individuals, but 
just as this latter is no longer a struggle of muscle 
against muscle but of mind against mind, so also 
the physical struggle called war is becoming ex- 
ceptional, while the main field of battle has been 
transferred to the psychical plane. Thus the chief 
historical foe of the family life is nearing* its end. 

But the reader Avill ask Avhethor the .subordina- 
tion of the family interest to the State, as classi- 
cally illustrated ])y the Spartan mother, who 
sent her .son to battle telling him to return with 
his shield or upon it, has not justified itself by its 
lesults ; whether, indeed, the subordination of 
the family is not, as .some tell us, the sign of a 
progressiA^e society ? 

Where is Sparta Now ? But to this, 
in the o])inion of the Avriter at any rate, a 
<-oniplet<5 ansAV(^r is ]>ossibU*. The reader must 
judge of Its v'aliie for himself. We have already 
conceived of history as a series of great socio- 
logical experiments, and now avc must ask our- 
.s(‘lv(\s AvhetlK‘ 1 - thest^ experiments Avith the family 
l<‘ad to any po.^^itive eoneliision.s. The answer is 
that tiny do— fur uluav is Sparta now ? .Where 
are tlu^ y>urely mililaiy nations ? They cannot 
ansAver to their names, lor they are no more. 
They .saci ilieed tlie fundamental social institution 
in the supposed interests of soeiety, and the sacri- 
liee involv(*d the ultimate destruction of Uk^ 
society. The }>urely military nations have a brief 
riMtord of sue<*ess, and then their histoiy is a 
permanent blank. So long as the capital of 
strength aiul virtue, which spring from family life. 
Avas not (exhausted, these nations were successful, 
but permanent failure th(*n'aftei* was the price 
they paid. ( )ii the other hand, there is one salient 
instance Avhich proves up to the hilt, in our 
judgment, that the great social institution fo?‘ 
which AVe have the warrant of biology must 
iwer^s.sarily be upheld by any race that Avould 
achieve permanence. 

The Secret of the Jews. There is perhaps 
only one such race in the AvhoU* of human history. 
'Pile modern Greeks, as pliysieal anthropology has 
shoAvn, are the descendants of the ancient Greeks 
only in name. The same is true of the modern 
Egyptians and the modern Romans. One race, 
hoAve\er, has persisted — and this despite a 
nK‘asure of eontinuous and extreme discourage- 
luent and persecution and repression to Avhieh 
histoiy” offers lu) pamllel. Exiled from their native 
land : .subject to continual massacre ; scattered 
broadcast OA'er the whole face of Europe; the 
object of repress iv(* legislation for 2,000 years : 
compelled to live in insanitary cities, so that 
they have not had the advantage of recruits ol 
peasant blocxi and peasant vigour ; never distin- 
guished in the arts of Avar — the Jcavs have never- 
theless presented the unique phenomenon of a 
eontinuous history such as no other race has 
been able to acliieA’e, eA”cn Avithout the appalling 
disadvantages under Avhieh they have laboured. 

.Where are we to find the explanation of this 
fact ? It is amongst the Jews that wo find 
the ideal of family life, and this it is which has 
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^nurtured their unconcjiv rahle strength. In the 
first place, they have a very high birlh-rato, 
chfidren being regarded as blessings from God. 
This high birth-rate they Juive always main- 
tained ; it makes for the production of that 
kind of family which the sociologist, always 
remembering that human nature is his key, 
regards with the greatest satisfaction - the 
younger children learning certain lessons from 
the older ones and the older children learning 
certain lessons by their contact with and duties 
to the younger ones. 

The High Ideal of Parentage. Now, it 
is the rule that a high birth-rate is accompanied 
by a high infant mortality, but to this rule 
the Jews, like the present day Irish, have always 
offered an exception. Th is in hotli cases is direct ly 
due to the high ideal of parentage. The Jew ish 
or Irish mother who will not nurs(^ her own 
children, though she can, is practically unknown. 
After this early i)eriod the (*are of (he children 
is maintained. Thus, comparative study of 
the Jewish and Gentilt* children, in the schools 
of Leeds, by Dr. William Hall, has lately ])rovetl 
(hat at all ages the Jcwisli children of botli 
sexes have a very grt^at julvantage in height, in 
weight, and in })hysi(pic, the ditfertmcc being 
very similar to the dilTercncc between board- 
school boys and public -school boys of similar 
ages. But tlu; explanation is not exactly the 
same, for the board-seliool boy profits not by 
any high ideal of the family in the class U) which 
belongs, but in virtue of his parents’ means ; 
whereas the Jewish children, despite their 
])arents’ jwverty, profit by the assiduous <*arc 
and self-sacrifice displayed by them. Just 
as a drunken .few is practically unknown, so 
there is nothing among tlu^ £K)or Jewish families 
ifj any part of Europe which corresponds at all 
with the fact that one-sixtii of the income of 
the working-class family in this country is sp<*nt 
upon alcoliol. Wc^ submit, then, as a les.son of 
history, that the sociological value of the 
family as the necessary unit of any stable 
soiuety or race is demonstrated in the amazing 
ctuse of the Jews. 

Science and the Fifth Command- 
ment. It must be rcmeinbert‘d that, for 
the sociologist, tht^ family has two aspects 
of value. The first, and the most irnporlaiit, 
is that which is conccTned with (he up- 
bringing of the children ; hut tlie other is 
expressed in the commandment, of siu^h pro- 
found sociological importance, which the J«*ws 
have obeyed since it was given to them, Honour 
thy Father and thy Mother.” This, as has been 
said, is the “ first commandment with promise,” 
and the essence of the promise has been fulfilled. 
Part of the ideal of the family is that the jiareiits, 
in their declining years, shall b(^ supported by 
the children for whom, in time past, they luive 
made so many sacrifices. This certainly is an 
arrangement to whicli ue see no parallel in the 
case of sub-human nature, but it is as certainly 
part of the ideal of the human family, and 
makea very greatly for the stability and security 
of any society. We can baidly say that any 
one was ever encouraged to parentage by the 


thought that his children wo\ild afterwards 
become the staff of his old ago, though it is 
an intei’esiing fact tlmt this argument luis quite 
lately Ixjeii employed by those who are alarmed 
at the declining birth-rate in this country. 
The neglect to oh(‘y this ancient comnuuul- 
ment, gravely tlneat<‘ning as it docs the ideal 
of the family, is of ilie greatest <!Oiicern to the 
philoso])hic so<*iol(>gist. Probably there is no 
other commandment so gt^ncrally neglected by 
the mass of people at tJie present day. 

The State and Filial Responsibility. 
H(‘rhcrt Spcnccr rcgardt cl llw‘ t are of the aged 
by tU(‘ vt)ung, who owe tlumi so much, as th(‘ 
most coiispicnous insiam*f in which our practical 
morality needs mciirling. 'Fhc rcctmt s<‘iciitific 
study' to which, as w (‘ Jui\<‘ seen, socia l refornuM s 
arc nowadays lending themselves, Itas thrown an 
cxtrcmt'ly sinister liglil upon this very question. 
W'c arti coming to .see that under our modern 
.social arrangements w(‘ are doing onr utmost 
to dimiiiisli and destroy that sense of filial 
responsibility which is as valual>Ie a social force 
to-day, even in our (‘om])lt‘X state of society, 
as it wa.s a-t tin* loot of Sinai more tlian thre<‘ 
thou.sa ml years ago. One ru* two contcinporaiy 
facts bearing upon this ]>oint may lx* cited. 

Many obsci vt*rs lia\c lately shown that among , 
tlie gravest defects of our system of outdoor 
relief, for wliicJi the i’cs]K)nsiblc and vahiabie 
members of the community have to pay, is 
its encouragement of filial irresponsibility. A 
scandalous proportion of the wliole sum H])ent 
iiX)on outdoor relief is devoted to the main- 
teiianct* of elderly persons who have children 
living and able to sup})oit them, hut unwilling 
to do so. 'J'he h‘gis!ator must reckon with 
humaJi natur(‘, ami human nature being wiuit 
it is, we cannoi be ,surpris(‘d that a very large 
proportion of men, forgcifnl of the benefits 
they have reeeiv<(l, will refrain from supporting 
their parents when they know" that the State 
will do this for tliem. 

A Lesson for England from Japan. 

A similar tluMnctical ohjiction a])plies to any 
Inisty and ill-eoiisidcrcd scheme of old-age 
pensions. In eoiisideiing such a scheme it 
is at least right that wc should steadfastly hold 
before our minds the h/cu/— which unquestion- 
ably is that in tl)c case* of aged persons who havt^ 
living cliildreii able to su]q)ort them, the siip})Qrt 
should come from tl)at sen nee. .And the furthea* 
question must, he asked, whether we are not 
weakening the sj'jise of filial responsibility, and 
tJu‘iefor<' <‘(>iiiplicating iJie ])robl(*m of the 
ag<xl, by all such mcasuns as weaken '{Kirevial 
rcs}ionsibility, causing childrt ii to be cared for 
by others than Ihcii- parents, and therefore 
diminishing those tVeling.s of filial gratitude 
to whieli, in an ideal woild, tlu^ aged parent 
would not have to look in vain ? 

In Japan, as in some other ])art.s of the world, 
the ancient feai'and worstup of tlie spirits of the 
departed has gradually developed, as students of 
religion tell us, into a» form of an< <.‘stor-w"orsl]ip 
that has many beautiful and mora I featui'cs. Now, 
wherever we find siicli ancestor- worsliip we have 
to recognise its value for family life. Tt Icad.*^ 
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to an extremely healthy reverence for the aged, 
and especially for parents. Practical proof of 
this is easily forthcoming. The population of 
Japan is much larger than lluit of Groat Britain, 
but in that country there arc yearly relieved 
only 30,000 paupers, as against very nearly a 
million amongst ourselves. But in Japan the 
young man puts aside, from liis lirst wage-earning 
days, a small sum towards the future support 
of his aged parents. Tn a land of ancestor- 
worsliippeis this is rccognise<l as the very first 
duty of every decent son, and Die statistics of 
pauperism show the conseepumco. It was not 
of Japan but Great Bi itain tliat Herbert Speneer 
sp()k<i when he said : 

“ The last to show itself, aiiKuig tlie bonds 
which hold the family together — the eare of 
parents by otTspring -is the ene which has most 
room for increase*. W'itli tlio .strength<*iiing of 
intellectual and moral sympatln*, tlui latter days 
of life will ho smooth<‘d by a gr<‘aler tilial eare, 
rcjciprocat ing the gT*eater 2»aie?ilal eare hosto^ved 
in earlier life.” 

The Cradle of all the Virtues. That 
the jihrase parental re.i/Ktnsthififff <‘<)rresj»onds to 
a great reality no biologist or sociologist ean 
question ; but, uufovtunntely. it lias l>e<‘iv so 
greatly abused in recent times that it would 
almost be well if some lum* t(Tm could ho iuveivte<l. 
The value of jianaital responsibility has been 
quoted again and again by a certain scliool of 
thinkers as a suflicicMit reason for permitting 
children to starve. The argument apparently 
is that W'O arc to punish and reform tlio careless 
parent in the ha^iless body of liis c^liild, though it 
w'ould ajipear a reasonable argument that, just 
because ho is a careless iiarent, this method is 
not likely to reform him. There is no soeio- 
logical warrant for the argument that it is w’orth 
the while of any society to injure the rising 
generation in order to uphold the doetrine of 
parental responsibility. Unfortunately, it is 
arguments .such as these that have east tlio whole 
eonception into discredit, and tliciwith tho 
true conception of the family. ^Hius it is jiossible 
for the Co\intess of Warwick to refer to this 
conception as “ some malignant (‘igliteentli 
century theory,” and to speak of “ the fetish of 
parental responsibility,” so that the truth which 
the jihrase expresses has become disen-dited. 

It is W’ell, then, for us to realise that thr. jawihf 
and the. home necessarily d(*pend for their integ- 
rity upon tho realisation of the idt'a for wliuh 
this [ihrase stands. No one Avould dare s]K*ak 
of “ the fetish of the lionie ” ; the good sense f)f 
the people would not toh'rate siu li a, phrase. In 
serious argument wath serious an<l intelligent 
people it is ahvay.s possible to ohiain a full and 
free admission of a plea for the family ami home 
life as the cradle ef all the social virtues and of 
worthy character. 

Why the WelUto*do Classes are Dis» 
appearing. Once this is admitted, it does 
not require much reflection for anyone to 
see that the idea of parental vesijoiisibility is 
inex tries bly involved in any true conception 
of the family. Postponing for the moment that 
part of our aVgnment in w hich finance is involved, 
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and which therefore arouses our unscientific 
passions, let us first of aU consider this question 
of parental responsibility as it practically affeot< 
the well-to-do ehusses. Wo shall find that there 
exist, and have long lx‘en patronised, various 
means by which the family and the homo m.n- 
be weak(*ncd and jiarental responsibility ignoi ('ti. 
even in theso classes of society. We may. or we 
may not, according to our judgment, correlate 
these facts with another fact of Ihe most serious 
kind to every sociologist — namely, that society 
is an organism which recruits itself from below*. 
The well-to-do (flasses constantly tend towards 
extinction, and are kept in existence only bv 
constant reinforcement from the classes beneatli 
them. This may or may not be a general law 
of all societies ; it iiroliably is. If, however, 
we believe in heredity, we cannot but deplore 
tlie working of any law which seem.s to select 
the fittest and most capable, the most origina]. 
indu.strious, and iutelligi'iit from tlu? ma.ss of Ui, 
community and, after making them into a siieci.c! 
class, leads to the extinction of the valuable 
stocks whicb they represent. 

X(‘itlu‘i’ tho psychologist, the sociologist, nor 
tin* (‘ducationist (‘an ri‘garil with satisfaction th*' 
institution Avhicfli is knowu as the board in * 
school. It is, of course, an obvious iiee(.*ssitv.' 
though ill the nature of a last resort, for 
oT’phans. childnai wlioso parents are compeJIc-i 
to live abroad, and those w'lios(^ parents arc them- 
selves ignorant and undisciplined, and tlu.Tcfoi’t? 
incapable of teaching or training their children. 

A Grave Indictment of the Boarding 
School. But in controversion of the gem'ral 
assumption that a boarding school is tho proper 
phu;c for all boys and girls Avhoso jiarents have 
siitficierit means wo may quote tw'O autlioritativ* 
and recent opinions. The first is that of one of 
the greatest living students of tho mind, in health 
and disease — Dr. T. S. Clouston, of Edinburgh: 

“ Unquestionably the ideal mode of (*dueation 
for liotli sexes, were all pai eiits Avise and firm and 
intelligent, and had they jilenty of tinio and 
o]>port unity to devote to their children’s up* 
bringing, Avould be homo life with day-sclux^i 
teaching. No one Avill convince me that tlic 
accumulated wisdom AAdiieli the parents have 
acquired, and the family tics and amenities or 
home life are not the best educative influences. 
I haAH} no doubt wdiat<‘ver that the general 
intelligence of the educated clas.ses in England 
has sulfered greatly through so many of its boys 
ami girls having lived a monastic life away from 
home for most of their time. It is ahvays to im* 
jiathetic to consider the Avay in Avhieh the boys 
at Kugby Avere influenced so much for good by 
])r, Arnold, Avhen I think that hundreds of tho.-c 
boys must have had parents at home almost 
as Aviso as Dr. Arnold, quite* as good in tie* 
example of their lives, and far more interested 
ill them. Education jilus afft'ction exhibited in 
daily life must surely be a bett(*r thing than 
education minus afTeetion and minus inten.se 
personal interost. The Avidely held assumption 
of English parents that their duty has ceased, and 
that of the schoolmaster Iiegins, when their 
children reiwh eight or nine years of age st‘ei!H 
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to ine an essentially seltisli notion. It implies 
an incomplete conception of fatherhood and 
motherhood.” (“ The Hygiene of iMind,” 
Methuen. 1906.) 

.Artificial Societies. More serious still, 
perhaps, because of the jjeculiar position of 
the author, is the following quotation in which 
Dr. Gray, the headmaster of Bradficld College, 
briefly and unanswerably condemns — though 
he remains himself quite unaware of (hci 
condemnation — the essential facts of boarding 
schools. “ It must be remembered,” he says : 

“ (1) That we have to deal Avith a society of 
immature minds and plastic morality ; 

“ (2) That this society is artificialli/ consti- 
tuted — that is, it does not proceed on the lines 
of family relations, which Nat ure intended should 
1)0 followed throughout life, but is isolated and 
‘ monastic.’ 

“ Hero, then, at the most critical stage of a 
boy’s life, at a time when, along with violent, 
physical changes, the character is Ixnng formed 
with at le5st equally startling rapidity, when 
reason is often comparatively AV(uik, and stuiti- 
inent and emotion ar(^ always strong, a boy is 
taken away from the formative inHuenccs of tht‘ 
other sex, from the mother and sister, and thrust 
into a community composed of one sex only, 
wlicre all do the same things, think the same 
tlioiights, and talk round the same con lined 
circle of subjects.” (“ Hibbcrt Journal.” July, 
1906 .) 

Unfortunately, a much graver indictment 
even than anything contained in the above 
quotation may be made against boarding 
schools, but that is not strictly n'levant to 
sociology. It is worth briefly noting, how^ever, 
that one of the car<linal objections to the 
))oarding school, the unnatural isolation of the 
sexes, is removed by the practice of co-cduca- 
tion, which, though it still seems startling and 
dnngerous to us, has been found highly siu^cess- 
tul wherever it is practised, as, for instance, in 
the United StaU\s. 

A Fatal Blow at Family Life. The 

decadence of parenthood, both of rnat-ernity 
and paternity, which is so conspicuous in the 
upper classes and of which their vanishing 
birth-rate is the most fatal indication, remained 
of relatively small importance so long as family 
life throve im vitiated in the most vital part of 
society — in those classes whose birth-iate is 
high, and from which the “ higher ” classes are 
“ver reinforced. Fundann*n tally bad though 
the boarding school system may be, at least 
its influence wa.s confined to a relatively small 
si!(ition of society. But thcr(^ now arises the 
question Avhether something like the same 
system is not threat(uiing to introdui^e itself 
twen amongst the masses of the people— from 
whom the next generation mainly springs. 
Now, the pivot of family life is the mother, and 
though we must leave to a subsequent chapter 
the systematic xonsideration of the place and 
function of woman in society, wo must here 
consider the w^oman as mother in her relation 


to the family. It is certain that the employment 
of a wife and mother in a factoiy striki^s a fatal 
blow at family life, and from the point of view 
of any sound sociology is a fundamentally vicious 
practice. Wo are not hero concerned with its 
tiiiancial aspects, though it is worth while to 
note*, in passing, that the (combined wages of 
husband and wife in such cases are very 
fre(piontly found to be no gi’cater than those of 
the husband alone in cases where the wife con- 
fines her artiviti(‘s to the supremely important 
Avork Avhich she alone can perform. 

The Destruction of Childhood. Quite 
apart from this (pu‘stion, wo Iuia'c to consider 
llie cflVct. iqxm society of this blow at the 
family. The icsults arc best cxpre.ssed in terms 
of the infantile mortality. 

When Avo make inqiiiiy into the condition of 
those town.s, such as Burn by, Preston, and 
Blackburn, AA’hich show the higlu’st infant 
mortality, we find that tlu'se are the A^ery 
towns in which the ])erc(‘nlage of women w'ho 
Avork oiiisidc their homes is highest. Dr. Newman 
has gone most exhaustively into this matter, 
and has proA^ed this up to tho. hilt. lit* says, 
“Broadly it is true* that to Avhatiwer town or 
district we turn thi5 same general conclusion 
is inevitable — riz., that where there is very 
much occupation of women away from home 
there will b(? found, as a rule, a high infant 
death-rate.” His ehapi(‘r on the Occupation of 
Women in his recent book on Infant Mortality 
constitutes iks serious and as painful reading as 
is to be found anywhere. 

The Supremacy of Motherhood. We 

have chosen the infant mortality as the most 
(‘xpressive ind(‘X of the injury to the family, 
and therefore o society at. large, caused by 
married an omen's work. We cannot here discuss 
the larger (picstion of the cfl'ects upon the female 
organism in general, upon its supreme functions, 
and therefore upon society, of physical labour 
such as men Ccan undertake. But it is possible 
to say, without lh(» smallest qualilication, and 
in the. earnest desire to em])hasise the gravity 
of the. proposition, that the ja^ctorij emphi^ment 
of married umnen is an outrage against ifature, 
an oiiti'agii against children, an outrage against 
the family ; and t]\at no industry or apparent 
pros}xuity which depends uj)on it is worth 
Avhilc. In time to come it Avill be regarded jih 
a mark of tlu^ shanuJul social state of our iige, 
and of the wickc^d eart'lessness Avith Avhich it 
defled the laAvs of Nature, that wives and 
mothers should he (unf)loycd as beasts of burden, 
doing tilt*, work which a man or a horse or a 
dynamo '-an do, Avhib* their children were 
alio wed to die at home. It is t ht; lesson of history 
that blasphemy against motherhood is, for 
societies, the unpardonable sin, and never 
were thert) any truer and Avorthicr Avords spoken 
by any statesman in the Avholc of th(5 ])ast 
than those which Mr. John Burns ;uldrcsscd to 
the Infant Mortality Conference last May : 
“ We must glorify, dignify, and purify mother- 
hood by every means in om* powt r.” 


Continued 


4667 



Group 10 

TELEGRAPHS 

MULTIPLE NEWS MESSAGES 

3 

Quadruplex Instruments and their Working. News 

Wires and Press Messages. Classified News 

1 

Cnnlitmi.l from 


By D. H. KENNEDY 


The Quadruplex. Wo have cloalt with 
the duplex systom, in which two inossagi*s can he 
sent in opposite directions at the same time, 
'riit'ie is another system called the di])lex. in 
whicli two messages can hi* sent simultaneously 
on one wire in tlio same diiection. Ft is rarely 
used, l>ut is sometimes installed when all the 
trattic hetween two stations is in one direc- 
tion. Duplex and diplex have F)een comtnned 
in the quadru})lex fl3J, hy means of which twi> 
messages in ea(*li diria'tion can he simultaneously 
teU'graphed. 

Balancing a Quadruplex. So far 

as the operating is concerned, the qvad. as it is 
< alled, corresponds to t wo duplex circuits, one 
of which is called the A side, and the otlier the 
B sid(*. 

M’he principle wall Ido dealt with in another 
section, but, «as in the case of the duplex, it is 
|X)Ssible to give instructions for halancing and 
jwljusting. The procedure is as follows. Th(» 
1 ‘ontrolling office requests th<^ dowii station to 
“ eartli.” For this jmrposo a two-way switch is 
provided at each station, which, on hi'ing turned 
to the right, outs out the hatterii's, substituting 
a resistance coil. 'I’he balancing of the circuit 
is now proccetled w'ith on the same lines as in the 
case of the duplex, using tin* A side key with B 
key held down, and adjusting hotli rheostat and 
condenser until tlu* needle of tin* galvanometer 
remains steady at zero, and ik> falsi* marks are 
received. 

Jf necessai'y, the home station apparatus 
and hatterii's may now' he ]>roved hy with- 
drawing the 4,fH)0-ohm t)hig. This will cause 
the galvanometer to deflect to the loft. Now' 
prt*ss the A side key. This should reverse the 
deflection on the galvanometer, and register a 
signal on the A sounder. Depress the B side key. 
'riie galvanometer dcHcct ion will increase, and a 
signal will be registered on the B sounder. Now' 
send on the A key. (.Corresponding reversals 
‘'iiould he oViserved on the galvanometer and 
signals on the A soiuider. There should F>c no 
clicking on the B sounder, which is h(‘iiig held 
down by the continuous depression of the B key. 
If clicking occurs, it can he remedied by the 
judicious adjustment of the B relay and sounder, 
usually l>y increasing the spacing Fhas on tlie relay 
and reducing the spring tension on tlie sounder. 

Now send on the li key only, c^rhc left de- 
flection of the galvanometer will he increased 
by each depression of the lever, and correspond- 
uig signals will l)e heard from tlie B sounder. 
Finally, work lK>th A and B keys, and observe 
signals on the related receivhig instruments. 
Tlie 4,000-ohm plug should noiv lie replaced, and 
the distant station told to “cut in.” He will 
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return tin* two-way switch to tlie left, and his 
.action w ill l)c indicated by the immediate ajipcar- 
ance on the up-station galvanometer of a “ left ” 
di'ffection, due to his “ sfiacing ” current. 

The up station will now “ earth,” to allow' tlu* 
down station to bal.an(*t*. After balancing it i'< 
good practice for the stations to take readings 
from tlie galvanometers of (‘acli other’s currents, 
to ensure th.at the respective A currents and B 
currents correspond in value, and tluit tlic right 
]>roportion between A and B exists. 

Standard Practice. Tlu* standard pro- 
cedure is .as follows: Observe I In* “ sp.acing ” 
deflection at normal. Ask tlu'dislant station to 
close A key (the abbreviation C A is used). 
Take a nob* of the galvanometer deflection, 
wliicli . slionld corr(*spond with the spacing 
deflection. Now' say “ ” (dose B k<*y). Tak** 

the reading of his incr(*ased. or B, current,' 
iuid say “ R A ” (r(*lcasc A). Observe reversal 
of big current . and then say “ K B ” (rclcasr* B). 
which comph'fes the pioci'ss for one station. 
Itmusttlien be repeated in (he opposite direction, 
and the results comj)art*d. 

'riicsi^ instructions have been written as 
.applying to an in(Tenn*ni qiuulruplcx, in which 
the depression of the .B key im'icases the current. 
Jiy reading decr(‘a,s(‘ ” for “ inciease ” through- 
out they ap])ly equally wi^ll to a doerement 
quadruplex, in which the B k<>y d(‘creascs instcafl 
of increasing the current. 

Faults due to earth *' on line .and “ dis- 
c onncctions ” afleet the quadruplex in the same 
way as the duplex. The former is, how(*v(*r, 
much more sensitive. A steady [lartial earth, 
througli which a duplex w'ouhl work, W'ill 
often make '' (inad ” working inijn'iicticable. 
The leakage has tlie effect of reducing tin* 
diffcicnce between the A and B enrrent-s, so that 
the B relay fails to respond. Duplex Avorking 
on the A side is resorted to. On '■* increment ’ 
sets, if the fault is very pronounei'd, tlie whole 
battery is brought into play by j)ermanently 
depressing the B key at each end. 

News Distribution. It is fortunate, 
in a sense, for the telegraphic administration 
that the messages on short suburban and local 
lines are usually of a veiy simple character. 
Thej” are an admirable training ground for the 
novice, w'ho probably has no spc(*ial difficulty, 
unless it is in deciphering the betting messages 
Avhieh unhappily bulk so largely in our telegraph 
traffic. He must, however, be well advanced in 
his novitiate before he is allowed to take part 
in the new's w'ork, to AA'hieh we now turn our 
attention. 

The methods adopted for dealing with iioavs 
are entirely different to those employed iu 
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ordinary public messogc work, and this is due to 
causes which are somewhat interesting. 

Preps Rates. The predominating cause 
is the system of charges, or rates, applied to 
news tolograms. The ordinary day rate is one 
shilling for 75 words ; this applies Im^wocii 
0 a.m. and 6 p.m. In order to provide induct;- 
ment for news telegrams to be sent at night,^ 
when the wires arc free from commercial work, 
the 6 p.m. to 6 a.m. rate is 100 words for one 
shilling. Second and subsequent copies of th(» 
same tc^lcgrain arc delivered to additional 
addresses in any toum at a charge of twopenr.c 
per additional addn^ss. The italiciscul Avords 
liavo had a wond<‘rful effect in reducing the 
cost of Press tchigrams and in eoneentrating 
the distribution of nows into the hands of a few 
powerful organisations. This Avill b(‘ better un- 
derstood if 
we take a 
(!ase and 
consider it. 

Let us 
su])posc a 
Press UK'S, 
sago con- 
taining a 
.text of 100 
Avords is 
luinded in 
for trans- 
mission to 
100 news- 
papo’S. We 
will sup- 
pose each 
address 
consists 

of three Avords. The cost Avill bo calculated thus 

Text 100 Avoids, and addresses, say, 

300 words ; total, 400 words 

at Is 0 4 t) 

09 additional copies at 2d 0 10 0 
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These are the normal circuits, but it is, of 
course, frequently necessary to supplement 
these at night by making u}) additional circaiits 
from Avires Avhieh during the day have been 
U8(‘.d for commercial Avork, and during par- 
liamentary sessions the number reaches 4.7. 
One eff‘o(;t of the multiple addros.s rate is vidblo 
in the fact that the circuits arc of the omnibus 
kind, several toAvns being grouped on ono Avire. 
The apparatus used is tlu^ Avonderful WheatHtone 
automatic system. It is specially avcII adapted 
to the peculiar conditions. 

As the traffic is all in direction the trans- 
mitters arc at the l.<ondon en<l, Avhilo the out- 
.stations arc provided Avith rt'oeiviTs. Keys 
and sounders arc included at all stjitions to 
piovide for communication h«‘tAvccn the opera- 
tors. The p(‘rforators at London aie specially 
arranged so that by using pmuimatic 
power several sli}>s can l)t^ prepared 
simultaneously and Avith less 
labour on the part of the operator 
than th(} ordinary mechanical 
pci foralnr tlcmaiids, 

A News Message. Noav 
let us take the simplest case. 

S u p p o s e 
that a 

Pressman 
hands in a 
d i'l spat ch 
(! o n t a i n ' 
ing, say, Ot) 
Avords. ad- 
dressed to 
a provincial 
newspaper. 
'I’ho charge 

Avill be oneshil'Mig. ft Av ill be sent by pnoumatic 
tube to the ncAvs division, recorded by a news 
distributor and passed to a puncher. Ho will 
proceed to propane a slip beginning Avith the 
prefix (which Avill be “S P ”), code, name of 
sender, “Address to,” and then follows the 


Total cost .t;i 0 i) 

Now, if we divide tiiis total cost of 2()s. tid. 
by the number of neAvspapers, we find that 
the average cost of transmitting and delivering 
the mcssag(? of 100 words to each newspaper 
Is 2 4Gd. or under 2Jd. 

News Agencies. The'four principal Press 
agencies are the Pi’css Assixiiation, ('(Uitral 
Nows, Exchange Telegraph Company, and Ivan 
(Ashley & Smith). 

The first threo deal with all classes of news, 
tho last-mentioned deals only Avith sporting 
reports. 

News Wires. London is, of course, tli(» 
natural centre of news distribution, and on the 
accompanying map [14] is shoAvn the fourteen 
principal neAvs distribution circuits radiating 
from tho metropolis. Altogether 33 cities 
and towns have permanent news wires, while 
13 of these — namely, Aberdeen, Birmingham, 
Bradford, Dundee, Edinburgh, Exeter, GlasgoAv, 
I^eeds, liverpool, Manchester, Newcastle, 
Nottingham and Sheffield have tAvo \vire.s each. 


texts. 

In tho text ahbn^viations ji.ro used froel 3 ^ 
liul(*ed, th is applies throughout to iioavk messages 
jMvl to tho Pressmen at', well Jis the b^higraphists. 
tin completion the perforated slip and tho 
messaget sheet Jirt* handed to the key clerk. He 
calls up the distant offict^ by signalling its code 
tiuxM^ times and jidding 4’ iS, tln^ code of the 
London office. Without Availing for a response 
he switches on the transmitter, inserts tho slip 
under the Avdutcl and alloAvs it to run through. 
This (lone, the transmitter is sAvitched off’, the 
signal ....... sent by hand, and the reception 

acknowledged by the outstation (4ork, who 
sigmils th( code of his office, follo\v(*d by . — . 

Classified News. BetAveeii tho four Prehs 
agoiK-'ies jilnuuly referred to and the? depart- 
ment clovser r(^lation.s liav(i b(?en established than 
ordinarily obtains, jind as a result/ a system ()f 
classifying noAvs has been instituted. Avhich 
considerably simplifiers matters for all con- 
ceiTUxl. One in.^'tancir Avill typify tho gerneral 
lines. 
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Tho Press Association tinanges with 
its newspaper subscribers to supijlv to 
them each day items of general nows 
under the classified heading: 

P.A. Midday Special. 

Eacjh month a list of tJic nowspa})pr.'^ 
entitled to this service is furnished to 
tho Post Office, and the vario\is pro- 
vincial cities and towns concerned Jire 
duly advised that all “P.A. Midday 
S|K}(uals “ arc to be delivered to certain 
newspaf)ers. 

Now lot us follow the roiirso of one 
of those despatches. 1 1 reaches t he news 
division by tube in a speeial envelope 
with space for initials, so that its pro- 
gress from ])oint to })oint may be re- 
corded. It is ■\\Titlen on ffirnsic^s, and 
there are about six copies-*- du])lieat(‘.s 
prepared by tho ordinary carbon proc(\ss. 

The envelope is optined by a clerk in 
tho news distribution braneli, wlio marks 
on tho copies the codes of (ho towns 
to which they should be transmitted. 

Tho dc^spateh now gO(‘s to tlic j)unclier 
who prcj>arc3 tlie slips. It would b(‘ 
possible to use only one slip and pass 
on in succossiou through all tlu5 Irans- 
miiters, but this would cause delay, and. 
moreover, the slips deteriorate if us(‘d 
too much. It is usual to run one slip 
through two or throe- instruments, and Iho 
marking of the towns on llio fluf)li<alcs is 
arranged ydth this end in view. Arrived at 
the tramsmittor, the nn^tliod is a repetition of 
what has been described for a single addrc^ss, the 
only niodilication b(?ing the calling and the use of 
tho “C Q** signal when all statkms are required. 

At the Receiving Stations. Tlv slip is 
taken off hy tho key clerk and handed to oiui 
of his writers” along with tlu^ sheets on 
whicli it is to be written. In front of tho key 
clerk is a noticMi hoard on which tho titles or 
numbers of all elas.sified news are displayed, 
and after each a figuic Avliich indicates the 
number of copies re(|uired. 

For instanfie, if P.A. Midday Special is to 
bo delivered to three newspapers tho liguro 
will be four, and he will liand out wliat is called 
a “ top four.” It is made up of four fiimsie.^ 
and two carbons. The toj) slieot is ruled and 
the under sheets plain. 

Tho writer transcribes the sliji and ])laces the 
sheets on the wiiv basket near him. from whence 
it is collected by iho messengtT l)oy and con- 
veyed to the news di.^lribiitor. This officer 


al>o lias a notici* boaitl .‘diowing tlio elassilied 
news, but in this ease it gives the names of tlie 
a.ddri‘ssees and so enabUts liim to select the 
prop(‘r piinl.<‘d eiivelop(‘s and send the iK‘M*s to 
the delivery depart inent for tho messciigiM’ 
or to the newspaper by pneumatic tube, as the 
ease may be. 

Long Messages, fn every (‘ase whore a 
news message is longer than one sheet it is 
paged and signalled as pag(‘ one, page two, 
etc, and in the course of transmission it i^ 
split up and no ordta- is obsiTved at any inter- 
imaliato point lietween the news distributors 
ill London and the news distributors at the 
provincial offices. On the former devolves tho 
duty of marking tlu* pagi's so that the latter 
will be enabled to piece together tho fragments. 
When this lias been done tho complete despatch, 
or some compUde poi tiou of it, is issued to the 
addresso(\ In the ease of long speeches the 
despatch is divided into lettered sections, each 
section containing anything np to ten or a 
do/icn pages, but in every case the parts are 
assembled by the provincial news distributor 
and put in regular order for delivery. 


Cunlianed 


41(70 




The FREE-LANCE in JOURNALISM 

Group 19 

JOURNALISM 

A Career Calling^ for Courage. The Temptation of London. How to 

7 

Read the Papers. Editors and Contributors. Why Articles Come Back 

Cnlitiiinril fi'nni jKitfp 


By ARTHUR MEE 


^HE man who iSucceetlH in JoiirnaliHin aH a fimv 
* lance holds one of the most enviable posi- 
tions in the world. He is tied to neither lime nor 
place. He can work where he will, ^^ hen he will, 
as he will. If he lays his plans well, and oi ganises 
his life well, he may live an almost ideal life. 
He has the happiest position in journalism. 
Others may prefer t<^ be editois, "with all the 
anxiety and potentiality for sleephiss nights that 
editing brings, but the free-lance has the success 
of journalism without its woiries, its influence 
without its penalties. For the ideal journalist 
the freedom of the free-lance is the ideal life. 

Always at His Best. Wo have made 
up our minds what the ideal journalist should 
lie, and the frctvlanee must have his (pialities 
ill ample abundance. There lire some ipialities 
that are specially his. He lives a life of great 
intensity, wliich will admit of no dissipation 
of energy, 'vvhieh insists u])on method, regu- 
larity, punctuality, and aj)plicati()n There is 
no severer test of a good journalist than six 
months as a free-lance, and no man who is a 
had journalist survive" the test. 

'J’he successful fre<‘-lance is invariably a good 
journalist, because his success is the result of 
the work of his brain, and is not due to any of 
the varied circumstances that may keep a 
merely mechanical journalist in regular employ- 
ment inside a newspaper ofiic^e. The free-lance 
has a barometer for testing the (piality of his 
work which never fails him. His income 
de})ends entirely upon his keeping up to tlu^ mark, 
an<l the freetlom which he lias given himself in his 
career is a discipline which must be constantly 
making him a bcttei* man and a better work- 
man. He can never say to himself w ith impunity, 
as, perhaps, the regular journali.st can, that 
he will not take much trouble with this, or will 
quickly "dispose of that, or will neglect the other 
altogether. Such things spell ruin for liim. The 
free-lance journalist must be always at his Ix^sl. 

A Rare Courage. And, because of 
this, he must have a coinage that is one 
<^f the rarest things in the world — the courage 
to Cut off his income at any moiucuit. He 
will find that the strain is at times greater than 
he can bear, and there is only one penalty, 
as tragic as it is sure, for tln^ man who neglects 
the Avaruing that Nature always gives in tim<‘. 
N‘o man should rely upon a free life as a journa- 
list who is not prepared to face the risk of having 
to stop his income for a week or a month or a 
longer "period at the bidding of a master who 
cannot be disobeyed. Let us go further, and 
that no man ajiould rely upon a free life as a 
journalist who cannot establish himself upon 
a founc^tion so strong that he can lay aside his 
'vork for a time without running the risk of losing 


it. The man who holds his work by the (piality 
of it need not trouble greatly about resting from it. 
V (‘t this is one of the chief peiils of free-lance 
journalism. 'I'o take a holiday means to be for 
the time without an income, and, even when the 
normal inconu' is great (‘nough to allow it, this 
course is not easy to contemplat(‘. Ihit it is one 
of the first things that a man must he prepared 
to do when he sets out upon a (career in wliic^h 
frecidom can only be enjoyed at freedom's pricre. 

(‘hief, perhaps, of all the practical essimtials 
to suc(ress as a free-lance is method. 'Khe free- 
lance journalist must be prepared to w rito about 
anything at any tim(\ and only method can make 
this possible. This subject, however, is con- 
sidered fully in the final article in this course, on 
the Journalist's System. We n(‘ed (mly discuss 
noAv souKi of tlie niori? obvious ways and means 
by wliich tin? free -lance may establish himself. 

An Intimate Knowledge of Papers. 
'The first thing that he should do is to maker 
himserlf familial* with the papers for which htr 
wants to write. It is amazing how often this 
essential condition, surely the simplest and most 
obvious thing in th(^ world, is disregarded. A 
man who thought a grt*at deal more of himself 
than Jiis cajiacity justified called upon an editor 
th<‘ other day for an introduct/ion to another 
editor. “ I usc^l to s(m* bis paper fourteen years 
ago,’’ said thi remarkable young man, “ but I 
have not seen it of late years, and f sliould like to 
write for it.” “ 'ThcMi the best introduction I 
can give you is to the nearest bookstall,” said the 
editor : and he was ix*rfectly right. It is im- 
ptTtint'iit to (‘xpt^ct to contribute articles to a 
pajxT w'ith wliich oiii* is not familiar, and the 
fn^e-lancc would do well to make up his mind 
for vihieh pafiers he would like to work. He 
will find the ti(‘ld wide* and varied, and open on 
every hand ; and ho will find that tlu^re is no 
safe guide through any part of it except his own 
ability and the exjierienco of those who have 
been that way. 

It is assumt‘d in this course that what is w'anted 
is to know how' to b(‘gin at the bottom rather 
than what to do at the t(jp, and no att(*mpt is 
mad(i here to help the journalist who knows his 
business. And, assuming tliat our journalist 
is a beginner in ivw-huwo. journalism, all that is 
attempted here is to helj) him to set his feet 
lirinly on this broad highway. Two things 
should be said. Ihiless he has bad newspaper 
exfH^rienetJ, a young man would be unwise 
to deixmd upon free-lanee journalism for Ins 
bread-and-butter ; and ev(*n with a n(*-wHpa}xa* 
training the journalist may mak(; the nnjst 
serious mistake oi his life by leaving a sure 
and steady post in a provincial town for a 
les.s st-eady but more brilliant j>ost in Ixmdon. 
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Those who have read this course so far liavc not 
found in it any great syiiipathy witli the timidity 
which holds men back on the verge of great 
opportunities, but it is well to utter a warning 
to those journalists who, succeeding well on a 
quiet provincial paptT, imagine that all they 
have to do to dislinguisli tliemsclvcis and win 
fortune is to take a single ticket to King’s Cross 
and pick up gold in Fleet Street. 

The Provincial Journalises Tempta^ 
tion. It is the saddest of delusions, and a great 
l)Ook could bo filled with tragedies that had 
no other beginning than this. It cannot be 
repeated too emphatically that the conditions 
of journalism in London are utterly dilferent 
from the conditions outside London, and if 
it is i>ossible to frame any jiieco of eoiins(‘l 
Jikoly to bo a})2>lieablo to all journalists, at all 
times, in all ciroiimstaiicos, that counsel is never 
to give up a post ill flic provinces to como to 
London unless a dr^finile })ost is ottered ; never, 
in response to any persuasion, to let go a bird in 
hand in the provinces for two birds, or even for 
three or four birds, in a London bush. The writer 
could bill of many journalists who left jirovineial 
newspapers to < omo to London. Three oecuv to 
mind at the nujirumt wlio eanu^ to London within 
a few years of each other from the same jirovineial 
town, each of whom has an income to-day great (u* 
than any ho could have obtained in any possible 
post in the luovinccs. But each (d the three eame 
to a detin i to post, with no kind of risk cxccjit 
the risk common to any change. There comes 
to mind, oji the other hand, Die case of the only 
man the writer know’s who came to London wit h- 
out a secure post. Ho made fiiondships which 
brought him influence, but no journalist in 
this world has evci* succeeded entirely through 
influence, and his career is a failure. 

This course is not for the man who can fling 
defiance at probabilities, or for the born journalist 
vvho needs neither help nor warning; but the 
journalist inclined to risk coming to London 
with no other supjiort than an emiity optimism 
and the example of somebody else will be wise 
to heed this counsel and let it give him pause. 

What to Write and Where to Send 

iti Arrived in London, the journalist will order 
from his newsagent an abundant stoijk of news- 
papers and magazines, and will consider no time 
lost that is spent in reading them. His own 
instincts will guide him to tlie right papers. If 
he will spend a shilling at a bookstall every 
week, keep a close eye on tlie magazine depart- 
ments of tho halfpenny ne^vspaJH^l^s, and study 
all the London evening pajiers intimately, he 
will soon come to understand the kind of copy 
editors arc waiting for. It would till far too 
much 8 pae,o to make an adcujuate list of pap(*rs 
and the kind of artielf‘S they like, but there is a 
much better reason than this for not doing so. 
Tho jouinalist who needs such a list had better 
at once give up the attempt to earn his living as 
a froo-lanco. Ho has missed the great essential. 
It is the very firet condition of his success that, 
having written his article, he shall know wlicrt^ 
to send it with tho utmost probability of success. 
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He may find, however, tliat his difticuhus 
begin long before he comes to send in Ids article. 
Ho may be puzzled, though it is greatly to 
hoped that ho will not. by the thought. Wliat 
shall I write about V ” It is to be hoped that 
this problem will not trouble him, because there 
is no excuse for the journalist with nothing to 
write about. It is the uiqntrdonable sin. The triu' 
journalist has alway.s more subjects than he 
eati deal W'ith, and i)y a proei‘s.s of f'limination. 
mak<\s up his mind which to u.se. Many eonsider- 
ations w'ill infliumeo him in making this decision, 
varying aeiording to time and eireunistance and 
the character of the j)a])er for wliieli he writes. 
But if he knows how' to read tlie jiajicrs. and 
where to juithis hand at one(‘ <>ii material, he will 
find there is no fandne in the l.and of ( Jood (-‘opy. 

Notes from a Morning Diary. l>;t 
us take lip ilio fust morning ))a()er that 
comes to our hand and si-e wliat a rieli harvest 
it is to tho man who Inis a fountain ju*n, a pad 
of paper, a good libi-ary, and an alert mind. It 
has in it the jiotentinlities of a hundred articles, 
and only a few idisis are st‘t doAvn here, e.vactly 
as they eorne to mind in a ten niiniites' glane^* 
at the ])a])er. They .ue set down without any 
allem})i to ‘‘dress llu*ni up” or round them 
and they jua'tiuid to be nothing lait wduv 
they aetually are— tin* rough mental notes of a 
journalist on going ov(t a morning paper. 

WuKN^ Xkw Idlh Co.mks into tj(k Woklo. 
How’ a n(‘w' invention or the discovery of a new' 
system kills an old one : th(‘ rmiiavkahle eom- 
inereial idTeet of the eluuige -suggested hy a 
liaragrapli aunoiineing theeaneel of (lovernment 
orders based on a siqierseded system. 

The U.\seex Wjcm.tji of thk (’urncH. Aii 
artiide on tho mineral royaltlis on e<‘elesiastie ».! 
))roperiy — suggi'sted by a ])ar{igraph on tie* 
cslate.s of the Bisliojuii* of Durliam. 

'I’liE World's I h\RK aliskd Debt d » Knolan n. 
“Wlien England intervi'iies ” ; behind tlr ' 
scenes in diplomacy — .suggested by a speech. 

ITOW’ A (iuOOM MADE A XMlhl;' 

calamity wliieli a elesm’ man kiu'w* how’ to turn 
to his OW'D good suggested by a will. 

I.M.MOKTAL Noboiiies. A sliocmaker W']e» 
fooled a mil ion, and a host of other eases - 
suggested by the trial of ‘H.'a2»tain” Kocjienielc. 

How’ Many People Earn £1,001) a Yeap. V 
Where they (virn it., aud bow- -suggested by 
the report of the ( ’ommission on lneoim‘ Tax. 

The Hidden Pekies of at.l Oi r Lives. The 
dangers avo run in everyday life but rarely 
think of — siigg<‘sti‘d by the breuking of a wire 
on an eleidrie tramway. 

A Vision of a Xkw Would. A forecast 
and a reality in the new science : a glinqise of 
“a tolallv new and unexjieeted wauld”- 
suggested by a sjK'eelv of Sir William Huggin-^ 

The Al.vddin's Lamps of the British 
Empire. Tlie great couimoreial jiotentialitics ot 
the Empire, and the way to reali.se them — sug- 
gested by a ))ictiires(|ue iduase in a .speech. 

Have We Two Personalities ? The jkiw’c* 
in us that sleejis when w'e w ake, and wakes when 
we sleep — suggested by a law case and a story 
of drawings made under “ influence.” 
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Do TItE ROTHSCIfILDS EaRN ThEIR InCOMK ? 
Or is it unearned increment ? — suggested i^y 
the Income Tax Report. 

“TiuNKiNa Out’^ a Battleship. Tlio in- 
crcdiblo marvels of battleships— suggested by 
the death of a man who dc'signcd j)atth‘ship9 
for half tho navies in the -world. 

Rich People with ^"o Use for Mom:y. 
The extraordinary . things they do w’ith it— sug- 
gested by a curious story of hidden money. 

Nothing is Old Under the Sun. So, 
if wo had spare, wo might go on. fascinatc'd 
hy the ideas that h'ap to us wUert'ver we tvirn. 
\Vo have glanced i-apidly thi-ougli one pai>er, 
aiul there are a do/.(‘n ])apors, aU difffreut. It 
is import ant to tlio journalist not to mak(‘ the 
fatal mistake of thinking, as the ])ul)iic is 
apt to think, that all j)apers arc tho same, in 
their appeal to the mind no two papers arc tlu^ 
same. There may ho a world of ditfcrcncc in 
the way in which two papers put. tho same thing, 
and the same thing ])ut. in dilhaoiit ways may 
bring quite dilTis’cait i(l('as to the mind. 

IMany years ago, a House of (\imfuons galliM V 
man called one night at his old onico in a Midland 
town, and tho junior member of lh(‘ stalf 
manifested a keen interest in whai he had to say 
about life in tho House of CofJnnons. H wa,s 
all new to him, and the eonversation of)ened up 
a new avenue of inti'rost. “ I will write an 
article about it,” lio said. The older men 
lauglied. “Th(*se yoimg men don’t kmnv that 
all this has been done before,” said a sag(' sub- 
('ditor, who had sub-edited telegrams at, tho 
same desk for forty years. “I understand that 
finite well,” said the junior rc])()rt(‘r. “It is all 
v('ry commonplace i(.) you, but it is new to me, 
and everything depends on tlio way it is put.” 
Tho sub-editor sat at liis desk until, in tho fulness 
nf time, he died ; tlic junior reporter ra])idly 
rose to bo an editor in London. The junior was 
quite right. Nothing is old undm* tln^ sun. ( )ne 
•man’s knowledge is another man’s mwvs, and, 
even to the man who know s, the snlqect may lu; 
jH’csenlM with all the frcshiussof a mwe outlook 
and a virgin enthusiasm. 

•• Everything has been Done.” 'I’he 
population of Lfnidon is six millions: hnw 
many articles, one w'onders, arc there in tha,t 
fact ? How many books have been Avrittf'ii out 
ef it? It is a fact that cv'crybody knows, yt't it. 
's a fact that can bo wTitten about by a thousand 
men in diiTerent w’ays, or by one man in a 
ttiousand ways, without ever w'carying us or 
driving us to say “ I knew that before.” TJi<*r(' is 
nobody so hopek'ss as the man who discards a 
J^ubjcct merely because ” it lias been done lH‘forc.” 
If tlio subject liad any inherent interest yesterday, 
it has the same inlicrent intorc'st to-day. Th(‘rc 
may, of eoursc, be a hundred rea^sons why it neeil 
not be written about to-day, but the fact that it 
was written about yesterday is no reason at all. 

H is the superlicial journalist who, seizing 
upon the obvious and ignoring the deeper 
mtereat, gives way to the feeling that “every- 
Uiing lias b(‘en done.” Everything has two 
interests ; every .substance lias its shadow ; and 
there is a journalism of shadews and a journalism 
V 


of substances. One of the cleverest journalists 
the -writer know'S was once in one of the most 
lieautiful rooms in Europe. There is probably 
no room anyw'herc with a greater number of 
interest .s from a greater number of points of view. 
One of its inlfaests is a diamond -a dazzling 
thing of transcendent beauty which has figured 
in the history of Europe, and is stained wdth the 
hlo(»d of m.any wars. It is an experiiaiee to liave 
lookf'd upon a- thing so historic ,* it is an ass(*t in 
every journalist s c.iicim- to come in touch with 
pcoph' and plac(‘s and things tliat have made 
or have betai used in the making of histor>. 

The Journalist’s Interest in Reali» 
ties. But it is <‘asy to make a, mistake Iumt, and 
our ckn'cr journalist made it. 1T(‘ sacriliced the 
sul)sta no(; for the slue low. He spent all his tiuu" 
in looking at the diamond, and tlio thousjmd 
f>tlicr things made no impression on his mind. 
Vet they were of cfjiial interest, and it ran liardly 
1x5 doubted that a general impressif)n of tin* room 
and its contiads ms a whole* would Jiavi^ been a 
much moie val^al)l(^ contribution to tlie mind 
of th(‘ j(»urnalist tlmn a mnch stif)ngcr impri'ssion 
of one thing in th(‘ room. And tlu* journalist wa.s 
<loul>ly w rung, from our )>oint of view, for he, was 
inler(‘sled in the diamond becMiis*^ tlnae is a 
story (tln)nt it, l)(‘eaus<‘ of an avridt iUnl civooti- 
sfanco, and not bc'cansi' of anything Inherent 
in fJie diamond d-'nlj. It would not ha \'e mat tered, 
so far as the imjaession on him was concerned, 
if the diamond liad be(>n anotln'r diamond, or 
(‘V(‘n a ]>iece of ela.y, since what impress(‘d him 
was not tlio thing ho saw', but a story that it 
brought to miml ; and the. l(*sson of tliis is 
that our gain is all the greater if wo are intc'rc'sted 
in tilings intrin.sieally ratlwa- than in tilings for 
tlieir associations’ sa]«;. journalist ’s interest 

in the diamomi will pass away, because his last- 
ing interest is not in the gem, but in a story 
about it ; and tlu* gain to him of his visit to the 
Louvn' will }xiss away to that extent. Had his 
irderest been (‘xeit(‘d in tie* diamond as a thing 
of wombons beauty, it wfiuld have I’emained 
Avith Jiim. As it w’as left without, any 
ade(juale im))ression of tla* vast intr insic Ixaxuty 
of the, roeiu, its abnmlaia*e of tr(‘;isur<‘, its 
Avomh'i- of < raftsmanshi]), its amazing eolhsdion 
of things all as eompi^lling as that littU* bit of 
it Avbieli he allowral to steal away all bis time*. 

A Sound Foundation of Knowledge. 
Tla* example vAill not have been fpiotcal in vain 
if il- helps ns to a])])ri‘eiat(' tia* vast dirferenee 
betweeii a thing itself and its associations. 
That does not iiu‘an, <)f eoiii-.s<‘, that tla^ associa,- 
t ions have no legitimate inlei'est for I la* journalist . 
Oil tho eontraiy, he is tla* best journalist wlm 
knows mo>t of these tilings, who knows all the 
stories and ineid<*nts and aeeidenis and eireiim- 
stanees wlii(*li makt* up tla* environment of all 
concrete things. The ]>oint of all that has been 
said i.s, not that the story is uninteresting or 
even unimpoidant, but that the wise journalist 
fixes bis int(*rost in tla* things lla*mselves rather 
than in their associations, in things that are 
permanent rather than in incidents that pass ; 
that his knovvh*clge is at the root rather tJian 
lianging on the braneh. 
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If ])is foundation is thus sound, he can erect 
any superstructure upon it, and the more varied 
the superstnicture is the more certain his success 
as a journalist \W11 be. With his interest thus 
fixed in the substance, he uill miss nothing that 
is interesting in the shadow, and he will hnd that 
the day never conu'S when there is nothing in 
the papers for him to write about. 

The Ideal Contributor. His subject 
found, his article wiitten, and his paper in 
mind, the next interest fd the free-lance is 
to reach )»is editor. H(‘re the simplest advic<'i 
is far the best. He should send his article 
to the editor in tin' ordinary way. He need not 
bother about introductions. If he can get them 
easily so much the hettt*r, and as a means of 
reaching an (‘ditor an introduction is often useful ; 
it somotinn‘s sets up a connection which might 
otherwise take a long time to establish. But that 
is all that introdindions can do. Nine intro- 
duetions out of ten only anin)y an editor, 
and introductions have eeas<‘d to have much 
w’cight because they are too ofttm used by those 
who have no merit of their own to introduce 
them. It may he taken as universally tine 
that an editor has much more esteem for 
the contributor who siauls him a goo<l article 
than for the would -he contributor Avhose lii^t 
I'xcuse for calling or Avriting is that ho knows 
someboily who knows th(‘ editor. 

An interesting avticl(‘ might ])e writbai on 
how to manage an (‘ditoi-, but wo. can do no 
more here tlwin give (>n<‘ or two liirits. W«' have 
bi'on considering all through this eours<‘ ideal 
journalists and ideal pajx'is ; let us (‘onsider for 
a moment 1h(‘ id(‘al contrihutor. Ho has hehiml 
him a systiun such as we shall come to consider 
in duo course, enabling him to write on any 
subject at any time. He is alw^ays availahh*, 
ahvays reliable, always firoiii])!. He does not 
worry the editor witli unnecessaiy letters or 
ask him to wire if he accepts an artiirk*. He 
regards an editor as a gentleman, and do(‘S not 
intriule into an editor's room, as a journalist 
hearing a Avi'll-known name did the other day, 
violently demanding an explanation why an 
article sent the day before had not been returned. 
He does not ask an editor to verify (|uotations, 
or to post an article on to another paper if his 
own paper cannot use it. He does not call himself 
“ Author and Journalist ' on his notepa])er, or 
put “ M.J.l.’’ on his card, or address himself 
“ Esq." on his return envelopes. He does not 
Avrite “Will you look at an article if I knock 
one up ? *' 

MS. He knoAvs Iioav to prepare an article. He 
uses thin pa])er of a regular size, easy to handle. 
He types neatly Avithout many corrections, and 
sub-edits Ins manusi ript Avith care. He belongs 
to the vciy, very small number of journalists 
Avhose copy an editor <*a.n send straight to the 
printers. He does not send out stained or crumpled 
manuscripts, or spend mneh time in explain- 
ing liis talents in general or his reasons for 
Av^riting one article in particular. He does 
not trouble much about money, and rarely asks 
an editor how much he Avill get for an article. 
Ho is in search of reputation and connection, 
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and, however poor he is, these things are more 
to him than cheques. He never refuses to do 
an article if he can help it. He never writes 
such disgraceful letters as these : 

“ Hearing that you are the editor of a new 
])ublieatioii, I AA'ish to ask if you require a writei- 
to do a few (jolumns weekly. I did a page of 

birthday new's weekly in the (a dead paper). 

Many of niy dates have only been secured by 
personal application. 1 find amusement 8om(‘- 
timcK by printing the wrong dates and noticing 
whic h other birthday wTiters crib them and give 
themselves away. You vnll find it. advantageous to 
retain nte. 1 can do anecdotes about anybody.” 

“.lannary 21st: On flic I2th inst. you received 
a story from me entitled ‘ When Wo Two Wont 
Maying.’ As 1 have not received it hack. 1 
presiifiic you are going to make use of same. Let 
me (ell you that you cannot do so without tirst 
seinling on a remuneration for .same. Shall expect 
either one or tlie other within the course of a day 
or two. Tf T do not. shall ]>n1. the matter before a 
solieitor. ^'ours sinetTely, Sarah O ” 

Th(‘ ideal contributor can Ix^ relied on for 
brightness and originality, for giving the edito" 
as lit tic trouble as ])ossiblc, for knoAving the paper 
as AV(‘ll as fh(‘ (‘ditor himself, for sending an 
artieh' of tli(‘ right length at the right moment. 
H<* is not diseouragtxl if an article comes back. 
l)(‘(ans(* he has h'arned by experieneo that- often 
tlu* last reason in the Avorld why an article is 
r(‘t urned is that the article is had. He knows that 
a go(»d aitielo may Ix^ returned for a dozen 
r(‘asons. The editor may have arranged for one 
on tl)e same lines, or may have published one 
re('ently Avhich the e(.>nt rihutor did not noticx' ; 
th(‘ arti<‘lc may clash Avith some other article 
that has be(‘n or is to be published ; the treat- 
ment of th(' ]>articular subject may l)C nneon- 
g(‘nial to the (‘ditor ; Ili(‘ editor’s dc'sk may lx‘ 
so congested A^nth manuscripts that he has no right 
to ke(‘p the article until he can consider it. Even 
ideal eontrihulors may be disappointed tor iva- 
sons such as th(.'S(*, and the nnidoal contrihiilor, 
of course, runs a hundred otlier risks of di.-'- 
r.ppoint merit which he never seems to realise. 

Contributors who Never Contribute. 
The Avritcr who never gets into the papers 
has generally an explanation of his own ; pro 
hahly there is a plot against him among tlie 
editors. But it is really not the ea.se that all the 
editors in England an^ taking great iiains, xt 
the risk of mining their papers, to deprive tlx* 
reading jiublie of the intellectual output of Mr. 
Hichard Tomkins or of Miss Susannah Jones. It 
is eoneeival)l(‘ that there are other reasons. 
Their articles are probably far too long, or they 
may he unintelligible, or WTitten on both side's 
of th(* paper, or underlined and crossed out in 
such a Avay that nobody can read them, or about 
things which interest nobody, or on subjects of 
Avhich everybody is tired, or summer articles in 
winter, or Avinter articles in summer, or abstruse 
discussions of theology, or long exordiums on 
philosophy, or abusive articles on public men, or 
hysterical articles on private matters, or articles 
full of glaring errors, or essays as dry as dust, or 
politics opposed to the paper’s own, or articles 
with libels in every line, or attacks on the paper s 
contemporaries, or insidious cultivating of private 
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intciosts. or articles likely to be luischievouN 
in the money market. 

It would bo possible to go on at any lejigth 
giAung reasons Avhy papers do not j)ul>lish articles. 
A glance at an editor's rejected box would U‘ 
an etroctive lesson to amateur journalists who 
writ<*. wheneviT they can instead of only when 
they must, and allow their lives to be soured l)y 
tJic disappointments they bring upon themselves. 

An Editor’s Rejected Box. Let us 

take a pee]) into th(‘ rejected box of tlie editor 
of what are ])i()bably tlie most eo voted columns 
jn English jouruahsm. ’’J’licv catford a journalist 
tlu) most powerful puljiit that ho can find in 
England, and if the reader will remcmijcr this 
it will help him to uudorstand the editor's jioiiil. 
of view ill sciidmg hack the dozen articles we 
have j)icked out for notjcc. We s(‘t out the 
authors’ headings of the. articles, along with an 
explanation wliy tliey wtue not ai‘ee])led. 

OiK .DuKAOi'i i, Mrsu AL laivKs AM) Disiakks. 
\»)t jmblishctl for >c\a*ihI reasons. I. 'I'la* slyl«‘ 
did not suit tlie piiiu'r. 2 . 'I'lic iiuomscripl n*- 
scnil)led a map of ICmopi? with its ma.ss of hlot*< 
and corrections, d. 'I’lu* article was twice as Jong 
as it' shoidd ha\(*. heen liad it lua-n twice a.'^ 
■j,()od as it was. 4. It was accompanied hy lids 
inip(M'lincnt letter: Dear Sir. If you arc not 

Itrave enough ttj u.m* the (ua loH'd, will you kindly 
fold it twice, returidiig it in tlu‘ enclosed cover? 
If it is to l)e used, will you please settle terms with 
iiu‘ heforc it is put in type '! ’ 

Bkuinu TUi'j W'mi.s oi’ \ Li natk; A.s\i.ru. 
'Idle writer declared it to l»c the mo^t thrilling 
narrative ever seen on the subject, and wrot<* : 

■* IMease see t ha t .Mr. sees it. .It i.'* good eiioiigli 

for the (Ihristmas numhci*. L e.xpccl a. che(|Uc for 
it. If not acei‘ple<l, return. Tell Mr. - 1 

cA p('et £20 for it.’' 

dhiE PuiosKNT-OA'i Sn(»h. In sending the lirst 
of a series of six articles tlie writer, <in c.xamplc 
of the inloleral)le “smart” e(mt rilmtoi , said: 
“ I am desirous of seeking f.uuc ami. incidentally, 
cash, hy" asking you to re. id the enelo.''ed article, 
the lirst of a scric.s of six. If, liowc\cr, (he article 
is too feeble, and makes you feel at all pccvi-.h, 
he good enough t\» rcluin it, in the accompanying 
stamped envelope, ami. I will use it for |ape liglits.’’ 

Dpi'OilTUMTJES J\ 'I'UK D \sT. Kvlraet from 
author’s letter: ** 1 admit the writing is feeble, 
hut j)erhap.s, with many additions known best- 
fo an editor, you may iind .iii odd coni<*r in the 
least iinportaut of your publications. Jl is \erv 
nmeli in season, and will (U> you good if it appears." 

dhiK Gate ok Dmimke. .\ot pu)»li.shed in spite 
of the fact that a frieud of the author wrote ti» tlie 
editor : “ Will you he gciod enough to say w'hen an 
<o\iele entitled ‘ d he Gate of Kmpire ’ is to appear, 
i'?' I intend seeming .smeral eopie> of the paper ? 

N'euetaiuans A.M) Km iTAiu.vxs r. .Meat Katku.s. 
Kxtiaet from uutlior's lettei’: “ W'ould you he 
willing to take an essay on this siihjeei ? It would 
probably oeeuj»y eight or ten column.'','’ 

Santa CL.vt s. K.xtraet from author's letter : 

" Lerhajis the mielosed manuseiipt may he of ime 
N'hen you have nothing suitable at hand.'’ 

No Title. Kxtraei from author's leiler : ” 1 

‘‘iielose an article for your Thursday Issue. If 
you would like it re-written plainer I will do it." 

A SltORT Storv. Kxtraet fidiu author's letter : 
’Mr. of the — 


eiie)ose<l story, advised me to .send it to you. f 
h.ive for some lime been trying to get a personal 
introduction to yon, which 1 still hoj>e to do, 
altliough I have so far been misueeessful.” 

The Wii.i) and Woolia" West. K.xtraet fnuu 
author’s letter: “You may hhie pencil It, as ynu 
see lit. I am after lioHars, not glory. Of course, tin* 
siiitV is original ami exi hisive. If you think it is 
‘ iishy ' any of the gang round thoOeeil will O.K. it. 

iTiom E\is ov .Iro<iEUN.\rT and tuk Guem’ 
W'om.n .s, .MmEuv. Scmui ej>lumns from a reetoi 's 
u ife. 

T\miK IvEKnK.M. Kxtract fiom aiillior's letter: 

1 beg to tuiclose all arti(d(‘. ^'o^ will ]>ere(‘iv«‘ 
I h.ive not even troubled to correct or alter same. 
I ha\e always written undei' the //o/a tic ftluntc 
‘ N'incit veritim,' ;is i believe trut li alw .lys <'on<|uers, 
;md can write mon* .iiTicles on tlu* same '.uhjeel." 

Women in Journalism. ’I’he .siuisihle 
eont I il)iitor does not eall, as a Moinaii ealled 
at the olTie4‘ of th<* .Dailv M.vii,. to see “if 
tlu'ie. is anv personal reason why artie!<‘S ar«‘ 
not aee(‘pl(‘(l,'’ He goes on writing until Ids 
articles ait‘ aet c'pted. and until hi^ Ims made his 
<‘oiineef ion so s«‘eine that all anxiety eoneeriiing 
his manu.seri])t conu s to an <*n(l. 

Xotliing has heiui said in tlu'se, artieh's as to 
joninalism for wiunen. It is tnu‘ that lluuc, ixvv 
certain <lepait imnts of work in which woiium 
;in‘ us(‘fiil. and. indecMl, ni'ei‘ssaiy, as eonlrihutors 
to maga/ines. and. mon* randy, to n(‘w s])apers. 
But the wom;m jom niilisl is not usually a snc<*ess. 
'Idle eoiiditions of joiimalism are not fo)’ Jier, and 
wonuTi an‘ wise in eonlining t henisidx es. if tlu^v 
write at all, to work involving none of tlu' rush 
and anxiidy of ordinary journalisju. 'rhere, are 
ri'gul.ir depart nuuds smdi as dre.ss, iiealth, 
eookt'iy, and domestic interests gtuuually 
whi(di alTonl seopt‘ foi- the woman who has a 
stock of useful knowl(‘dg(‘ and a, gifti'd piui. 
Bn! this js not journalism proper, and from a 
professioiud point of ^ iew tlu- prospect for 
women joiirn.dists is lud ])arl iciilai ly bright. 
Obviously, howcM-r, all tluit has Ix-eu said of 
jouiiialisiu applii-s to journalists apart from .s(‘.\. 

The Journalist’s Income. 'Hu' fret*- 
lance who sueet-ed;-' in journalism sliould he 
poifeetly hapiiy in his wiuU. lit* may makt* 
any s<>vt of inetmu* within rt-asou. It is not 
snrj)ri^ing to hear of nun who make ll.tMKt 
a ye.ir. tluuigh it is common enough to meet 
men who make the barest Ii\nig. It is a highly 
et(‘dilahle thing if a man e.in sit at home atul 
make I’.dOt) a vear l»y his pt-n, and. with some 
<*ap.ieity tor oig.misation aiifl tlu* instinct t.l 
joiiriiadism within liim, this sliould not ht*, vt‘iv 
diriieiilt. It is a good plan to havt* a it-gular ])it*ei‘ 
of wui'k, such as two days a week in an olliee or a. 
daily or wet kly eohiinn of notes, and tiiis security 
of an ineeiue sidtieieiit to meet the hare need-' 
td e.vistt‘nee sa\('s the fieo-lanee from miiiii 
anxiety, lit* slioultl writt* t)jdy for ])apt*rs that 
pay it-gulai Iv', and should cultivate eoniieetiou.^ 
u])ou whit*h he can it ly. 

With lialf a (lo/.i*n papers to Avrite for, a wcll- 
etpii])]K*d hhrary to woik in, and good healtli, 
the journalist Atith a brain is the }iapj)it‘sl man 
in tile world, lit* is monareli ol all ht* Mir\t*ys, 


after reading the and woukl not eliangt* plaec.s A\ith a king. 
Cithtinued 
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GROWING TREES FOR TIMBER 

Shade-bearers and Light-demanders. Pure and Mixed Woods. Sowing and 
Planting, Species of Trees. Sylvicultural Systems. Forest Management 


By HAROLD C. LONG 


THK fciy.stemsi i»f sj^Irirulf.nn\ like those of 
* ordinary fanning, dept^nd, to a larger ex- 
tent than iw ofttui allowed, on the position and 
locality of the area concerned , and also on the 
species of trees which are selected. It must he 
clearly understood that the habits of various 
trees differ very materially, and in selecting a 
system it is necessary to consider especially 
the soil, climate, aspect, and species of trees. 
Let us now deal with and detino some 
of the commoner terms i‘mployed in sylvi- 
culture. 

When the leaves of a tree fall at a certain time 
of the year, leaving it hare, as in eommon oak, 
elm, and plane, that tree is said to he deridufnis. 
Jf a tree retains leaves throughout the year, siudi 
as the pine, it is an truynai. Xot that the 
loaves or needhss of pines do not fall ; they do, hut 
they are so continuously nau \v(‘d that .such trees 
always bear leav(‘s. 

(Vrtain species of trees — e.|/., the y(‘w, beech, 
spruce, and silver tir-- flourish under more or less 
heavy shade in early youth, not r(‘(juiring full 
conditions of light in mder to live and produei^ 
good timber — that is, they will hear shade,'’ 
and hence they are teiiiud .shade - bearers. 
Other trees — r.r/., tin* oak. larch, and Scots pine 
— require a great d(‘al of light, not only to 
enable tliem to produce good timber, hut in 
order to sustain life. Siieli species are terimd 
light-danayulers. In America shade-hearing and 
light-demanding species are r(‘spectively termed 
tderant and intolerant of sliade. 

Pure and Mixed Woods. When a 
wood or forest consists practically of one species 
of timber tree it i.s said to he a pure wood, wliih' 
if several .speeies compose a crop a mt.red wood 
is the result. It may, perhajis, be said that pure 
woods are more freipiently composed of shade- 
bearing tlinn of light -dcmamling species. The 
lattei* generally occui’ in mixed woods, as when 
alone tlioy neither ])res(*rve the .soil sufHeiently 
nor produce tlie best (piality of timlau*. Oak 
and larch, for inslaiuM*, are groAni to greater 
profit when a.ssociatf‘d uitJi beech and .silver 
hr, though they are also capable of forming 
pure woods. 'I'rees \Nhich bear cones, and 
which in general do not shed their leaves or 
needles, such as Scots pine and spruce, are 
coniferoufi trees: those like tlie oak, lime, and 
ash arc broad-leaved ^))eeies. Those species 
of trees, whetJier coniferous or otherwise, which 
are most suitable for forming pure woods are 
termed ruling .species — for exampk*, silver fir, 
beech, Scots pine, oak, spruce, and larch ; 
those trees, on the otlier hand, generally 
found in mixed woods, where they do not 
predominate numerically, are subordinate or 
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dependent s]>eeies, as ash, lime, Norway maple, 
and sycamore. 

Rate of Growth, The various species of 
trees differ considerably in their rate of height 
growth, and this fact is of great importance, 
especially during the youlh of the trees. On 
.soil .specially suited to Jarcli this species 
would grow fa^ster than spruce, practically 
until mature, whereas on .soil less suited to 
lareh the sjuuei^ would overtake it in height 
growth in about ‘i.*) years or less, with disastrous 
results to the larch. Again, in a mixture 
of oak and lu'cch, in a locality suited to 
the former it would grow aluNid of the beech 
for 50 years or mor(‘; A\h(‘re tlie locality proved 
less favourable to (he nnk, if might be caught 
up in 20 y(‘ars, and sujqu’essed. In such a 
inixfure, t]ierr‘for<*, tiu* oak is given a .start, the 
IumtIi h(‘ing introdueeil wluai the oak has 
attained 40 yiNirs of age or more. We see, 
th<‘n,that in mixing sjua-ies an inqxu’tant factor, 
height growth^ must he considered. Diameter 
growth is, genmally s])ea,king, faii-ly ))i’oportionat(‘ 
to heigjit giouth, but de]K‘nds v<‘ry largely on 
space allowed per tree. If spae(‘ he too limited, 
or, in otluT words, if iJir wood he oviTcrowded, 
the diameter growth is decreased, while tlu* 
height growth is ineii'asc'd ; too fr<‘(‘ a jiositiou 
iiierenses diameter grouth at tlu^ cost of luughf 
growth, A judieiou.s s])ace allowance ])CTmits 
a correct eomhination of height and diameter 
grout Ji, the rc.sult being the Ix'st yield in ndumt 
gnnvth. Jtegular and slow growth produces the 
b'sst timber. A close canopy must always he 
maintained if tirst-class timber he required, and 
this means that trees must stand close* together, 
hut not so c los(j that injury resiilt.s. 

Sowing. In tin* fun*st nursery the principles 
involved in sowing tlie seed are somewhat tlu^ 
same as in farm praetiee— the larger the seeds 
the deeptu’ they should be planted ; the majority 
of sctsls are most suitably sown in drills, 
although the smaller light seeds (ehn, birch) 
are sown broadcast. The soil should bo deep 
and friable, and as free as possible from 
stones. A cleaning crop, such as turnips, may 
])roHtahly be taken in the lirst year, after 
which the land may be u.scd for raising seed 
lings, and for transplanting these for three or 
four years. Drills for sowing may be prepared 
w ith a common hoe, or by a board w ith attached 
mouldings, w*hich are impressed on the seed-bed. 
After the seed is sown the soil is raked over 
with an ordinary rake. Light rolling makes the 
bed moderately lirm. The hand is used for 
broadcast sowing, and for placing laige seeds, 
like acorns ; but a special seed horn is useful for 
smaller soods. Broadcast sowing absorbs far 
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inon' so«'d lhan drill sowing, Avhilo it a.lso ikhmIs a 
nuK’o caiidnlly prc'pavi'd r-c(*d Ix'd. Th<' usual 
liim' of sowing conitiM' s<'(.‘drt is almost invariably 
in spring, ))iit broad-loavcal species .wo sown from 
XovomlxM’ to Marcli, wlieii tem[)eraturo and 
iln* condition of tln‘ soil admit. 

In tlio foiH^st, partial siming is often resorted 
lo---that is, small patches 
or stri]>s aro ])reparcil and. J 

sown, or larg(‘ seeds aic r' 

iiiiii.ird ' \ I ' 

All si‘ods. nsi'd sbonld Ik* V " 

iresh, ri[ie, of good si/e and 
\\<'iglit, .and lia.v(5 a- good 
germinating capacity. Tlie 
quantity of seial sown dc- 
])ends iarg<*ly on the local 
eondilions, on the (juality 
of 1 lie seed, and oil tlui rate 
nf growth of the species. 

Planting. Seedlings an* 

]>vickcd out in the nursery 
and transplanted, only <>ne(^ 
er it may bo several times 
‘'ver jl|. The utmost ean^ 
f-hoiild beexereisod in taking 
up and transplanting either 
i'Cedlings or larger and ohh'r 
plants. Fairly small jilants 
■n(? more laisily manipu- 
hited, and are less expensive 
than larger ones for planting in the forest. 
Xnrscry stock, when planted out in tho 
plantation, should be healthy, shapely, well 
developed, and have good root systems, the 
l oots being more “ bushy ” than “ tapdiko.’’ It 
of tho utmost import anee tliat no st(H‘k in any 


Avav {i,nVeted by disc.-ise b'* iisi d. d’hi‘ bi'sl ;iort 
is p(‘rliaps four ye/irs. )»ut s<M'dlings, <m* plaiit.s 
from tli(‘ .MMal-bed, .ire uImi (KcasiomiJly suitablw 
for ])lanting out, trau.q)l;i.n1s bi'ing used to 
repl.ie(‘ any f.iihires as nreessaiy. Small jilants 
,‘ire bejHt remov(‘(l with soil a.tlaelu'd. Ju correct 
sylvieullural ])i‘aetiee ])lanliug is usually done 
in pit.'< Hull is, holes dug 
expressly and of such a. si/.o 
lhal tlie roots may be a.r- 
r.inged .IS na.t ur.'i.lly as pos- 
Mhl(' j 21. Tu uo ease shouhl 
t lit‘ I'oots be in an unn.atural, 
(lamped [»o.^ijio^ 13]. 'I'ho 
pif'< ar(5 friMpieiitly dug 
during tb«‘ wintiu’ b(‘loio 
planl ma. 1 lu' linal insertion 
ot tlu‘ phints taking pl.iec 
in s)>MUg, a.ft(*r tlu^ soil has 
Iscoim* m(‘llowed. Jiooso 
soil i.N spriukl('d over the 
loots when tl»(‘se li,‘iv(* h(*en 
.sfuffifl, the soil gr.'idually 
luirying th(‘ roots. M'lie 
whol(j is limilly tranqded 
linu. Pif pInHtitnf is tho 
ino-t e\'pen>i\<‘ m(“thod of 
(“'t al)li',hmg phinliit iou>. /{all 
phmi'nuj, using small plants 
V ilh the .s/)il tirmly att;“*liefl 
as removed from tlu* mir- 
sory b('d liy .a eireular or semieireiilar ;.pad'‘. 
is especially adapted to loose soiU arid foi 
unfavourahli^ loealitios gimerally. W'ith r mail 
b.alls the expense of jilanting is not great 
In some eases pei/ plant in(j is resort(‘d to [4], 
this mc'thod resemliling ordinary dihbling. It 
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is only suitable for small plants, and is then 
cheap. Plants may bo thus msertcd fairly natur- 
ally, and if roots are long, they may be somewhat 
curtailed. Notch- planting is largely recommended 
on account of its cheapness at the outset. It may 
be done in several ways : (1) By making a cut 
in the sod to form an L or a T. The corners of 
the Bod are raised and the })lant inserted and 
trodden in. Tliis system is seldom to be recom- 
mended, tlu^ roots being almost always twisted 
or biiri(‘d loo d(M‘ply, witJi sf^rioiis )(*sijlt-s. (2) By 
using the “wedge*’ spade, in which case a 
wedge-shaped opi^ning is made in tlie soil, .and 
by movement to and fro of tli(‘ s])ad<' a vertical 
face is obtained on one side of the “ notch." The 
plant is placed at this side, ilie s])ade again 
inserted two or three ineln's hack on tlie other 
side, and a fresh cut of soil ])i(*sscd .i.gainsl the 
plant, closing the notch. 

Time, Density, and Cost of Planting. 
Wounding the ])lants in the course of planting 
should h(‘ earefully avoided, as wounds may 
.aiVord entry for fungoid dis(‘:is(«s and insect 
|)(*sts, and are re- 
sponsible for mnoli 
trouble. 

Autumn and 
spring are the best 
times for planting 
just M'hen growth is 
over before^ winter, 
or just before 
growth l)<‘gins in 
spring. It is d(‘- 
sirabU^ to get a 
good cov<M’ in six 
or seven yt^ars. and 
planting Jnust he 
dense enongli to 
edecl this. Tkn- 
sity of planting will 
depend on th(‘ 
species, size of 
plants, and on the 
class of timher or 
other wood it is desired t ( > raise. Three to four feet 
for Scots 2 ^hie, 4 ft. to 4.J ft. for larcli, and 
about 4 ft. for oak may be taken as average 
distances for average ijlants. At 3 ft. apart 
ea(?h way, 4,840 plants are refpiired ])er aero. 
The cost of planting varies according to the 
number of 2 >lants per acre and the mctliod of 
planting. It may be from £3 to £0 per acre. 

Species of Trees. Of timber trees of 
chief importance may be mentioned, among 
broad leaved species the oak, hooch, ash, birch, 
hornbeam, abler, elm, lime, j>oplar, and among 
conifers, the S(*ots pine, larch, silver fir, Douglas 
fir, Weymouth pine, and Corsican pine. Of 
these, the most important are f)ak, larch, beech, 
silver fir, Scots pine^ and spruce, followed by 
the ash, birch, and alder. At this juncture we 
ehall discuss briefly the chief ijoints of some of 
ther e trees. 

Oak. For our present purpose two sj^ccics 
of oak, Querem pedunculata and Q. sessili flora, 
may be considered together. The oak is a 
strong light demander, and withstands storms 
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better than almost any other tree. It may live 
to a great age, grows fairly rapidly in youth, 
requires a fertile, deep soil (being decidedly 
exacting in this respect), and occurs both in pure 
and mixed woods. It is 2 )erhap 8 seen at its best 
when groAvn in mixed woods with beech, which 
may most advantageously be introduced as the 
oak begins to thin out. As it reproduces wuth oa.se 
by coppice shoots it is admirably suited for the 
simple coppice system and for coppice with 
sfamhrds, wliilc' wutli high forest systems it does 
exceedingly w’ell. When grown for bark for 
tanning })urj)Oses, the roppie(» wuth standards 
system is usual. [For qualities and uses of the 
various timhcM’s see Matkhials and iStrdc- 
TriiKS, I3age .">1.] , 

Scots Pine. Scots pine {Pi mis syJrestris) is 
one of tlit^ most im})ortant of coniferous trees, 
larger ([uantities of the timber being imported 
into this eoiiutiy as red fhiltie j>ine or Baltic 
n'd-wood. Jf is hardy, storm-firm, withstands 
frost and drotiglit well, and prefers a deep, 
porous soil, Imt is very adaptable in this re- 
spect, a in Oder. ale 
sa,ndv i^oil suit- 
ing it excellent ly. 
Like the oak, it 
is strongly light - 
(b'manding. and 
it grow's quickly 
all througJi lite 
until mature, at- 
tainiug upwards 
of loo ft. in 
height. Although 
ext(‘nsiv(‘ly form- 
ing ])ure woods, 
it is suited to 
foi in niixf'd w oods 
with beech and 
silver lir. .and r- 
a da]) led for 
grow'l h under mof.l 
^ylvicu]tu)'al con- 
ditions. 

Beech. Boeeli {Fagus sylruticu) isf»ner)f tlu^ 
first of shade-bearing or tobaant trees, and is 
eminently suitable for growing in pure high 
forest, though excellent for mixed wwds, wlulo 
for underplanting {)ure high fon'st of oak, ash, 
etc., it stands unrivalled. In mixed Avoods 
it is the chief species, and Scots pine, oak, ash, 
larcli are at their b<^st wiion mixed w'itli heecli. 
It needs open, good soil, grow's slowly at first, 
but faster after about 30 years of age, is some- 
what daniag(*d by late frosts w'hcn young, and 
ihs volume growth exeeods that of any native 
broad-leaved sjiecics. 

Ash. Ash {Fraxinus excelsior) is a useful 
timber tree, being next to the oak in its light, 
requirements, hut it is especially liable to fork 
or divide its stem. Ash coiipiecs well, and 
takes a firm hold of the soil, which requires to 
l 30 moist and porous, but it is apt to suffer from 
late fro.st.s and drought. It is most suitable foi 
admixture with beech, and occurs in high forest ; 
it reaches maturity about the seventieth year, 
and ought to be felled shortly thereafter. 
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Larch. Wdl-grown larch (Lar>y Kmopapn) 
yields a very durable timber, which is perhaps 
inorc valuable than any coniferous linib(‘r in 
Groat Britain. It demands light more than 
any othm* British timb(‘r tree, is very Monn- 
lirm, a quick gro\v(*r. requirt'S a moderati'ly deep 
porous soil, and is very hardy as regards cold. 
It may often be underplanted with beech or silver 
fir when about 30 years old, but is quite unsuited 
to pure forest. It is grown in high forest, aiul 
(M-n b(‘ employed as a shelter wood for tender 
st)eeies -such as ImmvIi, Kspecially within recent 
years larch has sulFer(‘d severely from the attacks 
of a fungus, to be described later. 

Spruce. The striking conifer spruce (P/Vm 
i'xrelsa), with its 
long leading shoot 
and conical shajM*, 
is a tree of th<‘ 
inountains. Like 
tin* beech and sil- 
v<‘r lir, it is abh^ 
to endure shade. 

Spruco is hardy, 
but requires a 
moist locality; it 
is not found in 
dry soils, but a 
ileep soil is nn- 
uceessary. Th(‘ 
spriiee is (‘asily 
iiprool<;d by gal(‘s 
|5|. When grown 
iji well - stocked 
A\oods, it forms a 
tirst class timluT, 
which is soft and 
light, being known 
m the trade as 
Ihlfir ivliltfi 

])in(‘ b<‘ing 
Hie BaUir rrtl- 
U'nntJ. Being one 
ot the cliiof sbade- 
he iring species, it 

well suited for 
pine woods in Jiigb 
lon\st, but is not 
s) useful for uiuler- 
jilauting as beech. 

Silver Fir. 

Silver 
pt rtinata) 
termed 

"'hade-bearer among our coniferous trci It 

liable to sulh'i- from frost in youth ; grows 
but slowly in early life, lal<*r on, however, 
tnrging ahead very rapidly, its volume incre- 
ment being second to rumc of our common 
fnrest trees ; and it is at its liest on a deep, 
somewhat firm and moist soil. Like the s[UMice 
and beech, the silver lir is ptx'uliarly a pur<* 
lorest type of tree, maintaining a clo.s(‘ cover 
until late in life, although frequently occurring 
ui mixed w^oods. With beech silver tir forms 
an e.xcellent 8to<‘k. It may be uscdully employed 
for underplanting Scots pine or oak, when it is 
best introduced as these are about to thin out. 


Douglas Fir. Douglas fir (!^s( 
Ihuglasii) is a recfuitly introdiua'd species 
from the North American continent, when' it 
is known as the red fir. Owing to the fact, 
that it grows ra]»idly, attains a great size and 
forms a tirst -rate timber, it is lik(‘ly to prove a 
very valuable introdnelion to tliis country. It 
is fairly hardy, bul when (‘Xposed to tlu‘ pre- 
vailing wind is apt to lose its leading shoot. 
It can l)t‘ giown in pun' wood-;. 

Sylvicultural Systems. louder tln‘ 
systems of sylviculture wi' slurll consider l)oth 
natural and artilici.'i.l regeneration, (lie iii*st being 
undertaken by Xatuie. aiul the sccniul )>v man'.s 
interfereiu c' and din'ction. 3'lie ehni« (' Ot llu' 
system to !)(' lol- 
low('d depc'iids on 
locality. speei(‘s, 
economic grouiuls, 
aiul a variety of 
conditions. 1’li(» 
systc'ins which 
generally prcva,il aro 
( 1 ) ( dear eiil ting in 
High lAu’t'st, ( i]) 
Ib'gcncration under 
a Shelter - wood, 
(3) Beg-'iieration by 
(.’ojipiee, and (i) 
High Fino.st with 
Standards. 

I’nder the sy.-'tem 
of ( defir-(.'n(fi ug ni 
High. lu.rr.'il an 
area is directly 
sown, or planted, 
or .st»wn natura.lly 
willi s('ed from a.n 
ailja.e(‘n( wood, I bo 
crop eomplelely cut 
wlieii mature, and 
tli(' a,iea m'.^owii 
or replanb'tl. The 
produce is usually 
of a good elas^, 
the most imfavoiir- 
a,bl<^ point being 
lliat an int<‘ival 
occurs when the 
ground is baao. 
lirgt'nerafinn inifhr 
a .'<h(‘lfrr~tri)(}(l may 
be earrit'd out in 
one of several way-. 
(n) In one ease, llu‘ existing wood is tliiiuu'd, 
and a new' crop allowed to come iq) naliiially 
frcun .seed under slu'lter of tlu^ pan'ut trees; or 
regeneration is (llVetf'd aitilieially by dinat 
sowing or jilanting under tlie old tret's, which 
an* cut over when the m*w crop i.s ostablislieii 
1 6 and 7j. {h) In a moditieation of (a) Vie* 

wood is treali'd in r/rmips’, instead of in it- 
entirety, (r) Another modifieation is ono u. 
which tre(‘S, or group.s of tna'S, or defiriitelv 
•arranged blocks, are sHvrted for cutting and o* 
generating in turn, .so that there is always .some 
part under treatment. The shelter-wood 
suitable for shade-bearing .species. 
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Regeneration by Coppice, lu the ca% 

of broad-leaved speciof?, Ifegeyieralion hy Coppice is 
very frequently effected by shoots which spring 
from tlio stem, roots, or stool, ordinary coppice 
l>eing that resulting from stools of ti’oes which have 
been cut over oJos(i to the ground. (.Jrowth is 
lapid und(*r (his natural system of regeneration, 
and cutting takes place at from one to two years 
with osiers, at 20 years or more for oak (grown 
largely for bark), or over 30 years in the ease of 
the alder. A eombitJation ot tliis system with 
high forests results in Coppice u'lth Standard 
in which some of the best trees are left and allowed 
to reach maturity as in high forest, the simj)le 
coppice forming an underw'ood. 

In the High Fore.st ivith Standards syst<‘m 
a few’ of the best are left at (he time of 

eutting over high forest tliat they may mature 
more fully, and in the following eroj) they 
(^xist as standards. Under certain eonditinns. 


takes place ow’ing to pressure of individual 
trees on ore another, the lower branches dying 
off as the crowns press upwards to the light. 

How Trees Suppress Each Other. 

Thinning also takes place naturally in this W’ay, 
the more vigorous inernlxu’s suppressing their 
weaker nfugliboiirs. fn thinning it is usual to 
remove the very worst trees, such as dead, 
dying, and diseased ones, together with the 
smaller and w'oaker individuals. All the best, 
are left to attain maturity, or at least as many 
as may safely b(‘ k’ft. ("lose gi’owth moans slow 
growth — that is, good quality timber. 

Dead wood in a forest may be taken as a 
healthy indication, piovided the trees are not 
found dying in patches throughout the wood. 

A newer method of thinning departs from the 
ordinary prinei])les in two ways: (1) it does not 
eounlenanec the removal of weak and partially 
suppressed tre(‘s ; (2) it is not afraid to attack 


especially with 
light - d<‘nianding 
sjKH'ies, woods lu*- 
gin to thin out at 
a ec'rtaiii age, wht^n 
a s»‘(!ond ero}) may 
b<^ introdueiid to 
protect tlu^ soil. 
Ill such a ease 
tlu^ro will be two 
liigh forest lYoods of 
different age el asses 
growing together. 
This is tiw'mcHl 't'wo- 
at or eyed High 
Forest. This again 
may vary in such a 
way that the intro- 
<lueed erop takes 
llie form of a scrub 
or co]»pice, when 
the system is High 
Forest irith Soil 
Protection Wood. 

Natural rc’gencra- 
tion isch«;afK‘r than 
1 h a 1 t i li e i a 1 
method. VVlien a 
wood nr forest is 
be «*.stiiblish“d 



tlur dominant class, 
or evt‘n to interrii])t 
the canopy tem- 
])()rMrily for the 
removal of objec- 
tionable trees, tli«* 
idea being to bem lit 
1li(‘ remainder. By 
this method sonnd 
and vigorous tre<‘s 
are in some easi's 
removed ; the re- 
maining tre(‘s are 
eneonraged to in- 
ereas(‘d production, 
while more timber 
is obtained from 
the inenaisingly 

severe enttings lh;in 
is g<*ii(U'al from the 
usual ]>roe(‘ss of 
thinning. No moie 
w'ood should b(^ re - 
moved from a fore.-l 
in a given time than 
it is ahle toprodm e 

in that time. 

Felling. The 

final felling of tlu’ 
mature erop slionld 


on n(;w ground, this is best done by planting the 
area with young plants raised in a nuiserv. 

Forest Management. ("oarse, knotty 
timber is largely due to unrestricted (lev<*lof)- 
ment of side branches, due in its turn to alistaiee 


jireferably lake place when snow is on the 
ground, and timber is liest removed in frosty 
weather, ivhen the ground is hard. 

fn the case of natural regeneration by s<‘«‘d, 
the later thinnings may take the form of fellings. 


of competition bctw’een individual trees. That 
is, instead of close planting (the correct pro- 
(‘edure, wdiieh yields fine, clean timber, the boles 
being long, straight, and of good shape), the 
trees have boon planted, or allowed to grow too 
ividely apart. From the time an area is planteil, 
a rdoso canopy should be kept, but all <lead, 
suppressed, diseased, and dying individuals 
should be thinned or weeded out. Sufficient 
i^pacc must be allowed for right development, 
consistent with maintaining good cover for the 
soil. Uodei’ such close canopy, sdl-prming 


the object of the tirst felling being to jirejiare 
the seed-hed wheri^ there is too much humus, 
to strengthen the trees and give light for tla* 
production of seed ; a later felling — termed tie* 
seed lelling —by whic^h trees not required fm 
.s(M*d or shelter are removed; and, lastly, th‘‘ 
felling of the remaining trees when they ha\e 
done their duty in seeding the area. Final 
felling of timber usually does not take place until 
the trees have a fresh crop established under them- 
Fig.s. 2—7 are taken from Dr. Sehlich’s Manual 
of Forestry ” (Bradbury Agnew & Co., Lid.). 


Continued 
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HOW TO FEED & CLOTHE CHILDREN HEALTH 

Infant Feeding^. The Importance of Pure Milk. Hygienic 15 

Underwear. A Child’s Bath. Exercise. The Nursery .a 


By Dr. A. T. SCHOFIELD 


all ranks of life the young inotlu*]’ approadies 
her double task in a state of jjiliable ignor- 
ance, and, unless she is gifted Avith more than the 
average common -sense, the result is more or less 
lamentable. The young life is cither sacrifieed 
outright, or the child is stunted, ill-developed, 
and bears all through its life the painful result 
of the maternal ignorance. 

The Making of a Healthy Child. 
Ihrth is really the second stage of the child's 
existence, and for many reasons it is important 
to recognise tliis fact. The first stage of life is, 
however, to a large extent a. jiassive one. The 
eliiJd’s wants are at this j^eriod so perfectly ni(‘t 
in every way by tlie motluT that the whole 
complicated machinery of the body is idh*. It 
neither breatluvs, digc'sts, nor thinks. 'J'iu* most 
important condition Avhieh at this period deter- 
mines the child’s health and groAvth is the 
health of its mother. No woman should risk 
heeomijig a mother unless in good licalth din ing 
Uie time. 

The conditions mentioned being favourable, 
and the parents of avoiage size, the baby Avil! 
measure from 20 to 21 in. Jong, and AviJl Avcigh 
nearly 7 lb. (a w'cight noAV frequently exeoc'dcd), 
}>art of which weight will soon be lost, but made 
up again by the end of the first Aveek. 

A baby requires litth' food at tirst, huU<r 
or sugar, and no laxative. It sliould in every 
ease be put to the mother’s breast as soon as 
jiossible, and nursed, at any ratt‘ for the lirst 
throe months, even if it be impossible to nurse 
it longer. 

The Composition of Milk. The question 
of infants’ food is so all-important to the race that 
it will be well to go into the matter in some detail. 
Milk is a fluid consisting of tAvo sorts of cells 
(fat cells and living Avhite corpuscles suspended 
in serum) ; or it may he regarded as Avatoi- in 
which is dissolved milk-sugar, serum, albumen, 
and casein. Some of thi* cells are beliiwed ti> 
retain their vitality in thi^ milk if it is not boihal. 
Milk kept for a time tends to separate into serum 
and solids, just as blood clots Avhen draAvn out of 
the body. The boiling of milk coagulates the 
serum albumen (as a skin), but not the ccisein or 
curd. Milk is not merely a seiu’ctioii from the 
cells of the mother, but consists partly of the 
cells ihem»elv<‘s, Avhieh iwv. an actual })art of Iier, 
and has thus been supposed by some to Jiavt? a 
vital influence on the child. Mother’s milk con- 
tains also any drugs; or alcoliol, or other special 
Huids that may be circulating in tlic mother's 
blood ; and Professor Kaiithanek has pointed out 
that if the mother be immune from any infectious 
disease owing to an antitoxin, Jier milk Avill 
render the baby immune from the same disease, 
a virtue that disappears if the milk be boiled. 


The impol lance of hreast-teeding is uiupies- 
tinned ; ."iOO infants in 1,(M)0 are known to die in 
some loi'alities Avhere the child is never nursi'd, 
and impure coays' milk is given. The lowest 
infant death-rat(* is in SAvediMi and Norway 
(lb per cent.), wIktc they are aUvays breast fed ; 
but in England it is 42 ))('r cent.' In the Siege 
of Paris tlie infant mortality, instead of being 
increased, Avas ri'dueed ^lUTi'ent. by «*ompulsory 
bi cast-feeding. 

How to Treat Milk. WJiere the child is 
not nursed, diluted coavs’ milk is given, or the 
motluT's milk and cows’ milk can both he used. 

Jlnmaniscd milk is cows' milk riiadi* to re- 
seinht* mothers' milk. I’his is doiu^ in various 
ways. Tlie folloAving arc tAvo good recipes : 

St<*jihs<‘d milk, «‘ight tahlf'Sf)n())ij’ul-4 ; cr'-am, 

t\^(^ toaspooafuls ; sniiar of milk, linlf a t«'a>|)tK»iifnl : 
hoik'd two t ahk'spfMmfuls. 

S(('rilisc«l cows’ milk, eight tabhspoonfiils ; o'cam, 
si\ tahk'spoool'uls ; water, tweidy tahlcspoonfnls ; 
sugar of milk, six tenspooufuls : limc-w at<T, t\\«> 
lahlespooiiftils. 

Ifinnauised milk can noAV h(‘, bought sterilised 
and ready for use in sealed leeding hotll(‘S that 
only J’cquiro fitting Avith a teat to lx; taken 
directly by the infant. 

WJuuA huinanisi'd milk is not given, ))as- 
tenrised (sterilised) milk should ho used. The (4(1 
idiNi Avas to boil the milk. This Avas iKicessitated 
by tlie facility Avith Avhich the milk tocimats 
an<l multiplies bactmia. Sterilised milk is 
su])erior to lioiled milk in siw'cral ways : 

(1) Because tlie process can be eondueted in 
tlie \cTy liottle from Avliich the bahy drinks. 

(2) Because the bottles of milk are heated in 
a. Avater bath, anil only raised to ISO ' heeanse 
the boiling point of milk is .so much higher tlian 
A\at<‘r ; Avhereas if boiled it is raised, of course, 
to 212’ or mon*. 

(3) The curd is not hanlcncd, hut disinte- 
grated and llocenkmt Avhen it reaehe.s the stomach. 

(4) No skin (all)uineii) forms on the surface, 
and therefore this valiiahJe ingri'dient is re- 
tained in the milk. 

(5) All g'‘rin.s ai o destroyed as at 212 

Mistakes About Milk, ’j’lui sterilisation 

of milk has iioav reached siieli a pitch, and is so 
universal, tliat, enrioiis to .say, it lias almost 
become a danger. 

As knowl(‘dge spreads among mothers, milk is 
increasingly boiled at hoim> hefori* use. If it he 
,sterili.<(‘d unknown to the (‘onsumei’ Ixdore it 
arrives, and then lioiled by the jiurehasi*!’ thi‘ 
result is an impoverished food, and ameniia and 
fleurvy not infrequently follow'. 

(’onden.sed milk may Ijc anolhei' and much 
more serious evil. Finst thi^ ♦piality varies so 
much. In the ^Milkmaid and other good brands, 
the fat vdll average 11*5 ix;r cent. ; in common 
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brailds 2 per cent. On the cover of the tin of 
tiic cheaper brands, in small lettci’s, the word 
“ separated ’’ is found, signifying that what is 
(jondensed is “ separated ” milk worth Jd. or Id. 
per quart, from which every particle of fat or 
cream has been removed, and on which the child 
can only starve. This word is often overlooked, 
and the parent wonders wliy the child pines. 

Another ov^il is that the right strength is not 
given. Good condensed milk should be added 
to the water in this propoition : JMore om^ 
month, ; from one month to live months, 
.•O) iV* - . . 

A third mistake is that due distinction is not 
made between condensed milk uith and without 
added sugar. It is Ix'st. triflnntf, but then 
it will only keep good for a day or two wlu'ii the 
tin is opened, wbereas w ith .'10 per cent, of added 
sugar, which does not agree with the ehild, 
and tends to produce all soi ts of skin eruptions, 
it docs not go had. 

It is said that 100,000 infants dii* iiecdl(‘ssly 
every y(“ar. Pictun^ this euorinons waste of 
human life, and then let us remomhei’ that it is 
principally (foiir-lifths) due to iiupropiu* fo(Kl. 

Not until a ehild is six months old can it liv(‘ 
on vegetable f(jod ; till then it is an animal 
feeder, and consumes, hi pr<ijn)yf(<ni to Hs irdijhl. 
twice as muc;h animal food, as a man, a veraging 
daily ,‘10 grains per ])ound weigh! as compared 
w ith lf5 grains ])er pound in an adidt.. 

Infant Nursing. In nursing a. I'hiid the 
mother shoidd lead, a healthy, regular life, with 
])lenty of nourishing food. Stinndants an* not 
requirt'd, and it is im])ortant to reiiu'mher this, 
as tin* habit of giving young mothers stout and 
strong beer, to say nothing of spirits, lays not 
only a disastrous foundation for tin* su\)se(jnent. 
married life, but for the baby's const it iitiou as 
W’ell. The best milk maker is milk ; tin* nc'xt 
best, perhaps, is cocoa,. Xothing t hat, ta-stes very 
strongly, such as onions, should he eaten, and all 
rieli food should he avoided. 

With regard to tin* times of fe<*ding the child, 
it should, in the lirst ; lace, he fed regidarly, 
and not ahvays when it cries, ddiis is of the 
utmost importance to both j)ai’ciit a,nd child. 
For the first three months <*vcry two hours 
in the daytinu*, and evc'iy foui- at night, is 
quite enough ; and after then, if the child Im* 
strong and well, every thrc(? hours in the day 
a.nd (‘V(My six houis at night. 

The amount of milk that, is yi<*lded by a good 
nurse is about four tablespoonfuls in each breast 
every two hours. At first a eliild <*\hausts one 
biH'tist only, later on, hotli. A ehild should, as a 
rule, be allowed to suck until it shows it lias had 
enough. A child would then, if under three 
montlis, drink about a pint a day, and ahont a 
pint and a half ove»* this age. 

When a ehild has sueked, its mouth should 
always bo washed to previ'ut the formation 
of thrush, a small white fungus that grows 
about the tongue and sides of the mouth. The 
nipples should also be well washed, and can 
be hardened, if needed, by sponging with 
brandy. Of course, nursing is a g 2 *eat tie to a 
mother, w'lio must be in at the icgular hours if 
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she Would do justice to her child ; for if the food 
be given at too long intervals, the child takes it 
too quickly, and all sorts of dangerous stomach 
disturbances are caused. 

Occasionally, through wmry or overwork, 
mother's milk is too poor ; it may become scant}' 
and insufficient, or some sudden shock or other 
c*aiise may stop it altogether. In Uiese cases 
it is lietter partly to suckle a cliild than not at 
all. I'lien^ is absolutely no foundation for the 
jiopnlar idea that it is wrong to give cows’ milk 
and the motlu'i’S milk together. If the milk 
he scanty, n better plan than giving the breast 
in the day and the bottle at night is to give them 
alternately. 

Feeding Bottles. Setting aside >vet-nurses 
as l)(‘ing too ditlieult to obtain r(‘adily wlu'Ji 
want(‘d, the question is, if the natural supply 
fails, Jiow' should the infant he fed *1 In the 
first ]>laiM‘, the bottle itsiOf should ahvays he 
k(‘pt pertectly clean. A boat -shaped botth*, with 
a calf's teat, is easily kept clean, hut until lately 
it lias Ix'en completely driven out of the field 
by other sha])es. 'rhe bottle with the long 
indiaruhher tuls* can lx* placed in a1mo.st 
any p(»sition without being iii)S(‘t,, and lu'oec^ 
is so ()opuiar Ix^caiiso the jnotlua* can leave* tin* 
eliild to suck by itself. This is not a, good 
plan, for not only are the luittle and lube always 
dirty, but too often it leads to the ehild 
gulping dowii quantities of air through sucking 
at the bottle when ('inpty. The best course 
is to u,se th(^ bottle (!itt(‘(l with a ti'at ) in which 
ilie milk has ix'cn sterilised. '.Phe milk, not neces- 
sarily ohtaimxl from the same eow', should he 
])erfectly fri‘sh and sweet,. It slioiild not be 
kept in the bed-room, and the jug or bottle 
should he scalded and made perfectly clean 
Tlie l(*ast dirt or drop of sour milk ‘will soon 
turn a, whole (piart.. The milk sliould be 
st(*rili.s('d by the bottle being jilaeed in a sauee'pan 
of water until the -watc*!’ boils. 'J’Jio proportion 
of bitihi} water added should Ix'i one-half, and 
if the milk bo rich, a little moro at first, ; a 
small (plant ity of white (preferably milk) siigai 
may lx> added. The botllt* should be given al 
blood-iieat. 

How Milk Should be Warmed, h 

is very dang(‘rous to keep tho milk w'arm all 
night by a small liglit, as, in this case, ii 
constantly turns sour. It should be kept quite 
cold, and warmed only when needed. Nothing 
whatev(*r in tho way of food but milk-and-wat(M 
should be given to a healthy ehild. After the 
first tlirei* months only one-third of water h 
needed to two-thirds of milk. Should the milK 
disagree with tho ehild, «and heavy curds he 
brought up, then a little lime-water may Ik? 
added, wliioh may bo increased, if necessary, 
until nothing hut limo-w^atcr (wdiich is quite 
harmless) instead of water is added. Sometimes, 
-when the milk is “on the turn,” a pinch of hi- 
earbonate of soda -wn'll put it right, but it is boti(*r 
not to use it. If it be still found to be too heavy, 
as is shown by curds being brought up or passed 
some change must be made. Condensed milk i** 
lighter than eo>vs’ milk, but generally contains 
such a quantity of sugar that it often prodin cs 
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skin eniptions, and makes the child fat rather 
than strong, although with some it agrees 
fairly well. Barley->vater (two teaspoonfuls of 
pearl barley to a pint of water, simmered 
slowly to three-fjuarters of a pint, and si rained) 
and cream is very light. The humanised milk 
prepared by the great Tjondon dairies is highly 
to be recommended, and will nearly always 
agree with the baby. 

Prepared Foods. If the child still appears 
stiyved and hungry, and needs something more, 
there are some digested foods, prepared by Allen & 
ITanbury, Zhilin, and others, which can be safely 
tried. Ridge’s Food, biscuits of any sort, and 
other milk foods, must not be given till after the 
child is nearly six months old, since before that 
age it is absolutely incapable of digesting any 
sort of flour. 

It is a great mistake to feed the baby too 
fnapiently. After the first six months tin* 
child will go at night, from eleven to five, 
without food. 

If possible, a (diild should not be weaned in 
summer, but about the sixth month the amount, 
of nursing should be decreased. After the tirst 
teeth are well through, about the seventh or 
eighth month, the child may bo vveamd. It is 
a great mistake for mothers, tor any reason, to 
continue suckling as long as fifteen months. 

After the sixth month the child can take 
Ridge's Food and plain flour foods, rusk, and 
hiscuit. Rusks and to|>s-and-bot toms ar<' very 
good at tirst, but bread should not b(' giv(‘n 
until the child is well accustomed to tin* finer 
food. At eighth or nine* months the child can 
h(‘gin to lake a little broth or bec'f-tea. ^lilk 
should always be the cliild’s mainstay for the 
lirsl few y(‘ars of its life. Sugar is good for 
children with tlieir meals, and after one year 
a little meat may be given once a day. Oatmeal 
is very fattening, although rather heating. 
The diet should be light and nourishing. Light- 
hoiled eggs are V(*ry suitable, and then' is no 
objection to a little rijm fruit. 

A Child’s Menu. M’he great dangei* a 
careful mother is apt to fall into Avlien her child 
is between six months and tuo years old is 
giving it loo much farinaceous and too litlh^ 
animal food. We a](* apt to think flour foods 
can lake the place of milk ; but, though they 
pieseiit somewhat the same aj)pearancc. they are 
in reality very dilTerei\t. from it. Milk is tiuly 
animal food, and contains plenty of material 
• or building up the child’s Ixsly. Now, a child 
requires, seeing it is growing rapidly, far more 
animal food in proportion to its size than a man, 
and this is most conveniently giv(’n in the form 
of milk. Any vegetarians avIio read tliis must 
clearly understand that if they had exchuhal 
animal food from birth they would not bo alive 
to-day, for A\e are all born animal baders. At 
<'ight or nine months a baby may have a little 
l>eof-tea and, at fifteen months, a little under- 
done meat scraped into fine pulp and moisteru d 
^vith beef -tea or plain gravy, 

A suitable dietary for a child of tAvo years old 

a breakfast of bread -and-milk, porridge-and- 
niilk, or an egg ; a dinner of meat, fish, or 


chicken, with a little mashed potato and a 
light milk or egg pudding ; a tea of bread-and- 
butter and milk, Avith a little trenele ; and for 
supper, broad-ancl-milk. child should eoti- 

limie to take at least 1 \ pints of milk in the day. 

Children’s Clothing. There is no doubt 
that there is room for a greater reform in infant 
clotlung. A.s much as is possible of a baby's 
clothing should 1 k' of Hannel of a line and non- 
irritating (piality. An <‘lastie Avoollon binder 
round the body is very us(‘ful duiing tlu^ first 
fcAV months. 'J'bis bimiej- nsed to be s(‘wn roimd 
tin; baby's body very lightly, and Avas mad(‘ of 
rigid and imyieldiiig cotton clotli. One result 
was that babies eontiinially sutVered from jaun- 
dice, and there can Ix' no doubt that when tlu^ 
body is so soft a very tigld binder must 
serioush’^ interfere Avith the action of the liAcr. 
The, ideal bimh'r should he made of some Avebbing 
AA’bicli will give a little. Ib'Vond this, tlu* child 
n(‘(‘ds nothing indoors hut tjic cambric, or tine 
liin'ti shirt, tlui flannel goAvn, and. if mx'ded. a 
Avarm shuAvl. 

Xapkln.s should only be Avorn when the child 
is being <‘arried abonl. at otlwM* times its legs 
should 1)0 frei' ; no \val(i'}>roof should be 

ANorn over tliia)). Ror out-of-doors an e.xtra soft 
AVoolh'U goAMi, and on the l\eiid a soft light 
Avoollen hood. 'J'he child's fact* -^honld always 
b(‘ iiiieoA’crcd, and no thick v«‘il or handkcTchicf 
(*ver allowed. All clothes should be made to 
opf'U in tlie front. 

At night the child should Ix^ all in lianne!. A 
baby shotdd wear .soft woolh'ii socks; no stilt 
bools or slioes sliouhl lx* allowed, excepting 
wfieii absolut(‘!y needed out -oi-dotas. 

At the age of four months th(^ child’s elotlics 
should lx* shorter ; but (‘ven lx‘fovc they should 
never be of the absiin^ fashionable length. 
'Phe change, lioAVCAaT, should not lx* made in 
Avintry wealhtM*. TIk* short clotlu's should also 
lx* of llanm*!. tlu* sl<‘cv(*s loost* and long, the 
n(*(*k higl) not tight. 'I'la* legs should now be 
prot(*eted with woollen gailci's, and no infant 
should b.' allowed to go about Avith bare l(‘gs 
and arms. 

The Nursery. Infants lequirc' an immens<' 
amount of light and air. Fresh air and sun- 
shine not only ijivigorati* and ])romoto the 
LTowth of their young bo<lit*s, but they also kill 
and d<‘stroy all g(‘rms of disease. Light is a 
gn*ut factor in formi!)g good bhuxl. Infants 
cannot thriA^e, even Avith eA'erycarc, in a dull and 
suid(‘ss room ; while*, on the other hand, they do 
grow w()ndi‘rfully wJien (h(‘y ha\e }»lcnty of 
light and air. though they may be often grossly 
m'glected in otlu'i* Avays. 'I'lie nursery should 
always !».' the brightest room in the house. It 
should Ix' on the lirst {h)or, or higher, and should 
Ik^ sunny ; it should have a tir(‘])laec and plenty 
of access for fresh air at night. The room should 
Ik* a.s bare as possible, and scrupulously clean. 

Young infants should not be taken out-of-doors 
during the first month ; and when it is for the first 
time, a flne warm day should be chosen. Jf the 
temperature out-of-doors is (KV^ F., the baby may 
begin to go out on the fifteenth day. Of course, 
if it is Avinter-time, it should not go out until it is 
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older. Long exorcise in a perambulator soon tootli. The milk teeth arc 20 in numbtT, and 

chills a very young child ; the nurse’s arms are tlu?' first that should arrive are the two middle 

far better, and the continual exercise for the ones on the lower jaw : these are generally cut 

child as she walks about is very good for it. A about the seventh month, the two front Veeth 

child should Ik' oarried on the right and left arm of llie upper jaw about the ninth, and the other 

alternately. two front teeth of the same jaw jnst afterwards. 

Older children should be kept out-of-doors as The remaining t\Ao front teeth generally come 

much as ])ossible, and, well wrapjied up, they at the close of the first year ; at the same time 

can endure most wcatliers, excepting oast winds the first four double tekh appear, so this is a 
and rain. In summer, a child sliould be kef>t troublesome j)eriod in child history. The last 

indoors in the middle of the day, and taken out four double teeth appear about the Iweiity- 

I morning and evening. The t(*mperature of llu^ fourth montlu 

I nursery bed -room should never fall ))el()vv fio ' F. If teeth are cut out of their proper ordci\ it 

;in winter, or Ixi above, fir)"’ F. in sumnuM*. Th(‘ is of ju) impoitane(‘, provided they are not too 

nursery may rang)) from fi.^" F. to 70’ F. long delayed If they are backward, a litfle 

With regard to eleanliness, the first step is at ])hos])hat(‘ of lime, given with whit(^ sugar, will 
birth, when the child’s ey(‘S should he carefully soon bring them on. 

bathed. If this be not systematically done, and Ailments of Young Children. During 
any poison has entered fluring ))iith, the eyt‘s tetdhing. ehildreu are specially liable to eon- 

soon swell and itillame, and a child often goes viilsions, bronchitis, diarrluea, and gem*ral 

blind during th(^ first week of its Jite. For ner\ ()usnes.s. It is llu* later teeth that give 

cliildren to la* “horn blind” is the rarest of the mt)st trouble. It is a good practice to giv(‘ 

events, but for tJuiu to be blind from ])irth is them .*i hard suhst.uu'C* to gnaw, but lancing 

very common, and nearly always is due to tlu* gutii is not generally required, nor i< it 

nothing but want' of eh'aulimvss Ixsu'lieial. Kas\' cutting of teeth is a good 

Haths. All infaiits slmuld h(‘ ])atlK‘(l. at indication of g(‘ni‘ral good health, 

first in warm water, about fio K., gradually 'I’he ailments of childr(‘n spiiug. in nine eas(‘s 
reduced to 7tV^ F. by tin* cud of the* lirst nu>nth. out of ten, from the .stomach and from errors of 

water s]u)uld be soft — rain wat(T is be.st - <li('t. Diarrhiea is a common trouble, but is somc- 

aiid curd soap should l)e us(‘d ; a .soft Hamuli times also an epichunic and a dangerous disease in 

for the soap, and, whim it < an be ])rocur(‘(l, a itself. It should never l)(^ allowed toc.ontinue. and 

'Piirkoy sponge for the )\'ator. Wry little soa]) if there ))e any e\idenee (bat the food is not 

.should 1)0 used to a })ahy’s skin, as it dtvstroys b(‘ing <ligested, .an appropriate change will at 

the .secretion of the oil glaiuls and renders (lie once cure it. ilh^dical advice in any ease .should 
body liable to cold. 'J’lie ha hy should he bathed he .sought early. Constipation is not uncoiu- 

before his breakfast, and it is most, important mon, hut should never he relieved with .strong 

that tlu' nursery door be locke<l during th(' lirst drugs. A little cold valor is an excellent 

few baths. purgativt* ; combiiusl with a little glyeerine it 

After the first fortnight he can l)c pul in the is strongm*. A little oatmeal water when young, 

bath instead of ])eing washed on tlie knee. He or a little porridge when older, will soon cure 

should not remain in it long, and be (jiiiekly const ipat ion. 

dried with a warm, soft towel, aiid then nihbc'd \";ieeinution is l>e>( eairied out before tlie 
all ov(T with tl)(M\ arm hand, and dn'.ssed. teething .sets in, and should always b(‘ done 

Cold baths should not. as a rul(\ he giv(‘n (o thoroughly, a.s smallpox is very fatal in infancy, 

infants till (hey are eight('eu mouths old, at anv' (-are sliould be taken that the lymph is ohtaim-d 

rate. Till* Ix'st way, ;it first, is to put the from a liealthy baby, or fresh from the calf, 

children into warm baths, and finish uj) by a How a Child Should Sleep. A child 
sponging with cold watiu*. As they get used ought not to .sleep alone during the first few 

to this, they can stand in w arm water, and Im^ months of its life, but aflm wards it should alway- 

.sponged more freely with cold, and in hot shx'p in a cot, and not in a b'd. When in bed 

woatlior the hath can be taken quite cold. with its mother its face should invariably h(‘ 

The cliild shoultl never be allowaxl to g('t cool turned away, for fear of being overlaid, and the 

t)cforc the morning bath, hut sliould be laki'ii face should werer lx* covered. During tlie lirst 

straight to its bath out of l)(*d. ( Jreat care .should year the child .sliould averag<‘ IS hours’ .sleep, and 

be taken thorouglily to <li’y children after their after should decrease to about 12 at five years 

bath, or sores and chaps soon apfaxir in the folds of age 

of the skin. When quit(‘ diy. the part liable to With regard to indiarubher “comforters,” a 
friction can be powdered. It is important, there- point that is often overlooked, it is important 

fore, that all the little folds of the body - to know that it does far more than spoil the 

Udween the toe.s, ete. — bo drierl carefully. shape of a baby's lips. It has been recently 

(Children begin to walk Ixdween 12 and IS pointed out that the prolonged sucking makc'' 

months. Hea vy, w'cak children should be kept the roof of thr^ mouth painful and swollen, 

off their leg.s as long as ])o.ssible. 'I’liey begin and many serious alterations in the mouth, 

to walk about the .second year. nose, pharynx, and cans, are the direct con- 

Teething. The lx*ginning of dribbling is sequence of breathing through the mouth, 

always an interesting event in the niinseiy, being brought on by sucking the solid iiibber teal 

a pretty .sure forcninner of the cut ting of tlie first ' known as tlie “ comforter.” 

Continued 
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DRITISH raihvjiyi^ aro wfakod on tho ahsoluto 
^ ))look systc'in, tin* ohjt‘rt of which is to niaiii' 
tain a certain interval of space h(‘twccn all 
trains, instead of an nnc(‘]’tain interval of time, 
as formerly. The line, is divided into sections, 
vaiying in length from a few chains to several 
miles, according to the volunn*. of traffic. A 
signal-box is placed at tin* termination of each 
s<*ction, and provided witli a nnjuber of fixed 
signals outside, and within ar(^ the levers that 
a(‘luate the movements of the latter, together 
with electric b«^lls, block telegraph instrimients, 
telephones, etc. TJie Y^*'bui])le of the block 
system is that two trains trav<‘lling on the same 
set of rails shall never he in the same section 
at the same time, thovigh this rule is relaxed 
in certain eirenmstanees hy employing Avhat is 
kno^\^l as tin* y>n /a/.s.s-ov Idock system, winch is 
governed by stringent conditions. 

Semaphores. Tin* form of 
generally adopted is the semaphore, 
which consists of a timhevor iron 
])ole, varying in dimensions aeeoid- 
ing to eirenmstanees, laif nsnally 
from 20 ft. to 30 ft. high, with an 
arm about 5 ft. I<mg, capable of 
assuming two ]K)sitions when 
actuated by nnahanienl fore(‘. 

When this arm is in its noiinal 
position —namely, horizontal and 
at right angles to the post— it sig- 
ihtii's “stop”; when it is ni'Hily 
vertical it indicates “goon. " Of 
all S(*ma})}iore signals none lias a 
less etpiivocai “uo on ” or safety 
})osition than tJie Oreat Northern 
]>attern [16], The arm being een- 
tre-})ivoted does not tall, but 
jumps out from the jaist, and turns 
a somersault, so to spe ik, in assuming a [losition 
‘(uitt* parallel with the lati<‘v. The face of every 
seniaphoro signal is ]iainted red, with a white, 
liand, spot or stripe ; Avhile the hack is painted 
Avhite, with a black band, s])ot or strijie. 

Selection of Position of Signals. 
All semaphore signals are placed in such a way 
that on approaching them the arm ap^iears 
on the left hand side of the ])ost, and, exee))t 
where the line (*urves sharply, th<* signal posts 
are kepi as far as possible on tJie left -hand side 
of the tracjk, in tlie direction in AvhieJi tlie trains 
travel. When two or more posts are ehister<*d 
together, controlling several lines of way, the 
signal on the extreme left refers to the tiaek 
on the extreme left, and the second to the 
wond from the left, etc. In the signalling of 
two or three lines of way branching out from a 
common line at a junction it is, however. 


usual to bracket ihe ))osts, in wliieb ease flu* 
posts oiten nninht'j* in height fioni tlie right, 
the tallest n'h^riing to the hist (U* main line, 
the next liighcst to the* second line from the 
right, etc. In tlu* e\(‘nt of thi* main line l)(*ing 
on th(* exti‘(‘me, h'it, this ])ror('dnri', of course, 
is reversed. .\t junctions, tlu* posts, whether 
]dae(‘d separately or hraeketed, agree with tlu* 
g(‘ography of the* r.aite. Some eom])anies 
further distinguish the signal arms that refer 
to the slow or looj) lines hy giving them hoops. 
Thr(*c or four arms referring to ditferent lin(*s 
should never he ]>la,('('fl o?u* h(‘low tlie oilier on 
one post ; eaeli lim* should Jiave a separate post 
or hraekel. 

Different Kinds of Signals. Vixetl 
signals are dist ingni.shed as follows : home, 
tlistant. starting, advanood starting, siding, 
calling on, hacking, and shunting. The home 
signal is ])la.ee(l elos(‘ to the point at Avhieh it 
is <h‘sired that a train shall sto]). 
and at ^neh a s])ol that a. driver 
niiiy run n)> to it without any fear 
^>f h(*ing foul of points and cross- 
overs wliieh such signal is intended 
to ])roteet. 'riu* dista.nt signal is 
]>laee(l at varying distance behind 
the hojiK* signal— that is, a (h‘iv(*r 
eonu’s to it hist according to tlu* 
^radi(*nt of tlu* liiu* and oth(‘r eir- 
enmstanees, hut yards is 

about tlu* limit. Its function is 

to leju'at tlu* action of tlu* liome 
signal, so that if tlu* latter is at 
“ danger a (lriv(‘r has timely inti- 
mation of tlu* fact, and can at 
once K'duee the sp(‘(‘d of his train 
so as to stop at the. home signal. 
We. do not .“^peak of a distant sig- 
nal as being at “dang(‘r ’ when the arm is in the 
horizontal positimi. hut as at “eantion.” Thisis 
the only signal which a drivi'r mav run past when 
it vdot*s nut sicnilv “all right.” “Distant 
signals are (iistingni, slu'd hy a Jish tailed end, 
and. tog(*tIu‘r Avith “ starting ^ and “ advanec'cl 
starting ’ signals, they are inteiloeked so tliat 
they cannot b<* taken “ofV” until tlie eorresjiond- 
ing home signal has l)(*en loAve.red. Starling 
signals a'o usually ))la((‘d at the t*nd of the 
platform at a statifui, and they indicate to tlu* 
driver Avheii he may si ail his train and enter tlu* 
section in advanei*, provided that tliere is no 
“advanced starting” signal, hut where tlu* 
latter exists the starting signal gives only per- 
mission to go on to the advanced signal. The 
luh'^aneed starting signal is ])laced somt^ disianee 
in front of tJx* start iiig signal, and enables a 
train Avhich has been alloAAcd to pass the latter, 
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for the purpose of t)icking up waggons from 
sidings or to clear the section in the rear, to 
he brought to a stand without entering the 
section in advance. 

Some Minor Signals. “ Calling on ” and 
hacking signals have shorter anus tlian those of 
the ordinaiy type and also of somcAN’hat different 
pattern, llie. fornuM- are usually placed upon 
the home signal ])ost, below the home arm, and 
eonnect(d to 1 h(‘. siding {►oints to which they refer. 

However, most shunting and siding o|)erations 
are controlled by ground disc or dwarf signals, 
which nf)tify to a driver when he may l(‘av(‘ and 
enter a siding, or ulieii be may cross over from 
on(3 track to anotluu’. 'I'Jiese signals furnish tla‘ 
required indications as to tin* state of the lin<‘. 
We have said that ordinary signal arms ought 
never to be ])laecd one Inflow the other on 
the same post. XcvertheN'Ss, in eases wluue 
the block sections ar<‘ short, and eonsecpienf ly 
signal-bo.xcs are situated mvir togetlu'r, it is 
advisah1<5 to hav<^ tlie “ distant ’’ tVom tla* oiu' 
box])laced upon the home, stalling, or adva.nc(‘d 
starting post of lh<‘ next, when the “distant ' 
must be the low(*r arm. Hotli signals must he 
mechanically ‘‘slotted ” in such a way that tlu* 
“distant” can lu'ver be. talciui “ oil ’ wlien the 
“home” above it is “on,’ while' in oid<‘r to 
avoid (ho dis('r(‘paney of the “ distant ” showing 
“ olT ” wlieii (he Jionie is “ on. " the home signal- 
man must b(^ able siinidtani'ously to iilacc* both 
to “ dangi'r ” as soon as a train ])asses. 

Indications at Night. Signal arms, 
discs, etc., of course, cannot be siMai at nigbt, 
so the indications have to be given by a laiiq) 
working with the arm in a frame contain- 
ing coloured glasses, termed .spcr/ar/c.5. I’lu'se 
latter cause I In* lamp to show a n‘d light 
to indicate “dangt'r, " and a green to iiulieate 
“safely,’ No other light is allowed. Sevcaal 
attenqits hav(' heen made to dilTtTt'iitialc 
“distant” signals at night, by e(pii})ping them 
with purple and white glasses to indicate 
‘’caution” and “safety” respeel ively, but now 
they show the same lights as all other signals, 
fn the United )Stales a fairly satisfactory yellow 
light for distant signals has been (evolved. 
Knowledge of tlu- road alone enables a driver to 
distinguish a “ distant ” signal at. night. 

InteriocKing Signals and Points. Hut 
the iLxod signals do not do inore than dirca t train 
movements. To turn a, train olT one line of way 
and on to another connecting with it, a {)air of 
taptTcd movable rails, called .v?/v'/e/o.s‘ or }K)ints, an* 
utilised. If these points li(‘ towards a train lliey 
arc termed if in tlw' rever.s4* dii(‘<-- 

tion, traUitUj fHnnts, Faeiiig ])oints are u.siia.lly to 
be avoided as much as {)ossihle. 'riius, a train 
generally enters a siding, or ero.sses from one line 
of 3vay to another hy means of trailing ])oints — 
that is to say, it hacks. Hoth signals and jioiiits 
arc actuated from a signal cabin, and in order to 
prevent contradictory movements on tlie f)art of 
each, the signal and point levers arc concent i.ited 
in one frame, and meehaiiically iiitsMioeked. 
(k)nsequcntly, the locking frame of an important 
signal cabin is a wonderfully complex piece of 
mechanism. Among the relinements tliat tend 
Am 


tow'ards the TK'rfoction of interlocking, mention 
mnst bo made of the following. 'I’he locking 
bar is a Long flat b^r lying along the edge of 
a rail and close to a switch. Each time 
tlie switch is moved this bar must be raised 
above rail level ; thus, a train travelling 
through the points is master of the situation; 
not even the signalman can either intentionally 
or inadvertently change their position. The 
detector tixk, if, owing to a broken rod, the 
points have not been moved, prevents the signal- 
man from lowering any signal which would 
he eontrary to tbe actual position of the points 
tliemsidves. Tlie jacing poivl lock ensures 
that the points are properly set close homo 
to the stock or fixed rail ; otherwise the road 
cannot be signalled clear. Tlu* clearance bar 
consists of a scries of locking bars, placed 
between tlu' stjirting signal and the signal-box, 
and so long as a train is standing upon this 
portion of tin* line the block instrument and 
home sigmi] are automatically lockrd at danger, 
«‘ind a signalman is unable to commit an error 
should b(‘ hai'c forgotten the presener* of tln^ 
train in question. 

Manual Operation of Signals and 
Points. Signals art' worked by w ir’es, and tlie 
]M>iiits by rotfs connecting witli their I’ospeetive 
levt'i.s. Levers are of suflit'ient It'Ugth to enabk* 
th<‘ signalman to manipulate tliem witli moderate 
exertion, but, wluTc signals are placed at long 
distances from tbe le\ers eoni rolling tlu'in, 
eonnltT- balance wt'iglits av«‘ ])rovided both on the 
lt;ver and tlu' signal post tt) assist the operator. 
It. should be addt'd that tlw' Hoai’d of Trade 
limits the distance at which trailing [loinis may 
be manually workt'd from a cabin to IlOO yards, 
and that of facing ])(>ints to 250 yards. 

The Signal>box. (Ot'at earo is taken 
in the design of signal-boxi's so that, they 
shall be light and airy, and give Ibost^ in 
ehar'ge a (*lear view of the track ft'om evt'iy 
point. A gallery often runs along the front 
of the box, so tliat the signalman can go out to 
transmit messages to eiigine-diivia's, guards, 
shmiters, etc., w ithout losing audible touch of his 
electric bell instruments. Kveiy lever in tin* 
frame is numbiaed, and on the floor beside it oj- 
on a board in front of the fraini' there is fixed 
a brass ])la.te engra,V(‘d with its name and use - 
namely, “ Upliome,” “ Down aflvaner'd starring. ' 

“ .^^a.iu lini' cross over,” etc., etc. Sets of levr'is 
are distingui.slied by being painted hi difTerent 
eo!oin‘.s below tlu* bandit* and spring catch. The 
following is thi? stamlard colour a-rraiigement : 
rt'd for home signals, given for distant signals, 
black for points, white for spai’e levers, and 
fancy hoops for anything out of the ordinary. 
In junction boxes it will be further observed that 
many levt'is bear an array of numbers, sometimes 
a do/eii or luoi’c. These numbers form the key 
to the iiiterloeking. Beforv any numbered lever 
call bo moved, each of the levers to which the 
numbers on it refer has to be pulled over in tlu' 
oi-der in wdiieh the numl.»ers run. Above the 
lever frame hangs a shelf on wliieh stand the 
block telegraph and boll instruments, repeaters, 
route indicators, telephones, etc., and above tlu' 
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shelf is divsplayecl a large chart of the tracks, 
sidings, switches, cross-overs, and fixed signals, 
controlled and operated from the cabin. 

System of Signalling, The two block 
telegraph insti’umcnts — one communicating nith 
the signal-box on one side of him anti Ihc/ 
ot her with that on the otlnu- instnict a signal - 
mail when he is to move his signals. Tin* 
instriiinent consists of bells, possessing dilTerent 
(ones for the boxes on es-eli side of him, one 
bell servijig for both “up” and “down" 
lines respeetively, and of dial instr\iments. Tin* 
I'ormer are used for ealling attention, and for 
ujiving the complete ec^de of signals <l(*s( riplive of 
(he nature of the trains. The latter, by means of 
a needle, miniature sema])bore, or revolving 
shutter, give visible indications of “lim* blocked," 
" train on line,’* and “ line, clear.” normal 

state of tbe indicator is “ line, blocked.” On the 
approach of a train to A, the signalman there 
will call the attention of B, by means of a given 
number of strokes on the bell to indicate the 
nature of the train. The signabnan at B, if tin* 
previous train has passed his cabin, and he. km>\\ s 
diat the section A H is clear, repeats tbe signal 
correctly, and pegs the indicator to “ line elcai .” 
Tlio train is then despatelud tVom A, the signal- 
man at A gives the bell signal “ tra.in on line,” 
and B acknowledges .this by mc)ving his own 
indicator and the one at A to ” train on lim*.” 
B then calls the attention of 0 with the “ be 
|•<‘{ldy ” bell signal. When train htis pass(‘d B. 
B puts his block instrument to tlie normal 
position, “line blocked.” And so on through- 
out the block system. The “ be ready " or 
“ is lino clear V signal must never be sent 
until “ line clear ” has been received for the 


previous train, and the indicalor lias bei'ii put 
to “line blocked.” If the .second train should 
aiTive at the signal-box before the preci'dilig one 
has been sigmdh'd as “ out of section,” it must 
be halted and d(*taincd at the starting signal 
until the s<*<*liou ahead is clear. 

An instrument of the needle ty|)o is w’orked 
with a handle, and (hat of the revolving disc^ 
with tapper keys, rnstrnmcnts for both the 
“up" and “ doAni " lines are. now usually 
<*ontaini*(l in one* case. Urns elTt‘cting economy 
in shi'lf ae<*ommodalion. 

“Lock and Block.” t)l )c(licnc(^ to the 
audible and visible instructions conveyed by 
(he block tch'graph instruments means that, 
signalmen would n(‘ver low^r tin* fixed signals 
so as to permit of two trains being in the 
saim* section at the same time. Xe.v(‘rthc- 
less, the human (‘ijuation is liable to err; 
therefore, as a further safeguard, the block 
and interlocking systems havi* been eombim*(l, 
by means of ('lectrical apparat us, wlierebj’ either 
the train itself assists in providing for its own 
safety by telegraphing its arrival af and dejiar- 
t urn from signal-boxes, or the signals, say, at B, 
are phwod under the pliysical control of A and (- 
- (liat is, tla* signalman at (*ack sidi^ of B. Tliis 
is known as tin* “ lock and block ” system, and 
it is employed only on sections of line wlien* a 
large number of (rains run with sliort lieadway. 
Undoubtedly, Ibo best known and most w idely 
applied “ lock and block " system is the Syk(‘s, 
with which a signalman is unable to ]owt*r tiio 
signal that admits a train to the. block section 
ahead until the signal has been el(*otrieally 
released by the signalman at the iK)x in advance, 
who cannot so release the signal until the 
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preceding train lias passeil over a rail contact 
m advance of his own starting signal, and that 
signal, again, has been put to “ danger.” 

There ls a variety of other “ lock and block ” 
syst/cnis which, ANilhout employing rail contacts 
or treadles actuated by a train itself, electrically 
unite the block telegraph and interloeking 
aj)paratus. so that th(‘y cannot be manipulated 
in a eontradietory maniuu*. 

Electricity in Signalling. The function 
of electrical signal repeaters and light indi- 
cators is to inform the signalman whether 
the arms of such signals as may be hiddem 
from his sight, by n'ason of curves or other 
eircunistanees. have* acted in aerordaiiee with 
the movement of bis levins, and also, during 
the night, whether tlu' lamps loM'p alight. The 
movements of a signal arm are faithfully repeatt'cl 
hy a miniaturi' sinnaplion* in a easi*, and similarly 
a little disc inserihed “ light in ” chang»‘s to 
another inserihed “ liglit out ” should th(‘ lamp 
fail. With many jiat terns of repeating instru- 
ments one wire only ' is reipiired between 
tlu^ signal and the instrument to show all 
live indications — namely, ’.arm “on,” “ olT,” 

and “wrong,” “ light in’’ and “ light oiil.” At 
hig junction and terminal station bo.\es s(‘\(‘r.d 
other kinds of ehadrical instruments for the 
guidanoi' of signahiu n are in use— nanudy. train- 
staiiing indicators Avhieh annoinn’c when trjiin.s 
are ready to start from l erlain })lat forms ; loute 
indicators, by iiu'ans of Avliieli signalmen are 
iidvisial b(‘for(‘hand of tin' ronte, an approaching 
train is irquired to tcdce where several routes 
diverge ; and shunting indicators. 

Power versus Manual Signalling. 
Various new systems of signalling havi' Ix'on 
firomincntly to the fori', in recent years in eon- 
si'tjiumce of the huge inen'ase of tratlic (which 
has necessitated a gi(*ater number of tracks 
and considerable enlargements of stations and 


smaller and more comi)act, and it is possible to 
interlock points and signals by return eonnec- 
lions to the levers in the hox. A signalman, 
therefore, when moving a lever is made aware 
that the point or signal has answered his lever. 
Again, Avith several poAver systems, should a 
signalman omit to put a signal to danger it will 
be tlirown up automatically 'by the passage of a 
train. The eonneetioiis Avith tlio signal and 
switch motors are invariably undiu’ground, and 
it is now agrei'd on all hands that surface rods 
and Avires should hi* abolished in station yards, 
on account of the great risk to raihvay officials 
from exposed g«‘ar. Moreover, Avitli the eon- 
iieetions laid underground mechanisms are not 
liable to accident, neither can they g<*t clogged 
Avith snow, ice, or dirt. Tiain inoAxauents can 
elfeetial much more raj) idly l)y iiu‘ans of a poAver 
installation than hy any manual ])lant. With 
the former the levers an* nearer together, and 
the |)liysieal elfort nsjuired to move lliem is too 
small for notice. Then, it is claimed that (he. 
automatic return indication ri'lieves the signal- 
man of considerable mental strain, so thati 
not only can one*, man do the Avork of three, 
bid. lie do(‘s it with less menial and physical 
elTort, aii<l coiiseijuiait K with h'-s risk of being 
over(‘ome witli fatigiu* during long hours. 
Other advantages poss(‘ss»‘d })y poAver systems 
are the fact tliaf the Hoard of Trade permit 
facing ])(>ints to be Avoiki'd af a gn'alcr 
dislanet*. from the. signal-box than Avith a 
maimal. that lit lie ditlhuilty is ox])eri(‘iiei‘d in 
“ leading out ” of a signal-box a maz(‘ of eonnoe- 
tions in many lines of Avay, and that th(‘ cost of 
maintenance is small. On the other hand, Avith 
a manual systiau, jxmi r costs nolhing, it hi'ing 
])rovided by thi' signalman : and in the initial 
cost of installation a |)ow(T plant is eonsiderahly 
greater. Avhile sjxx ially trained men ar(‘ required 
to su|)erviM‘ it. To sum ii]). although poAver 


yards), causing a, distinct 
di'iiiand for sonic form of 
operating signals and ])oin(s 
which shall give givaler ease 
and safety in handling lieavy 
traffie, together Avilh mon* 

('eonomieal Avoiking than can 
l)e obtained by ordinary 
manual jilants. The ieature 
of a power .system is that llu! 
signalman is provided Avith 
means for easily mo\ing 
})oints and signals by electric. 

('lectro-pni'umatic, hydraulic, 
or electro-liydraulic jiowc?'. 

.\s Avith the manual system, 
it is necessary to liave levers 
in a signal-hox interlocked 
witli oa., h «,Hl .onrua- ‘8' svdenitam m 

lions hetAveen the l)ox and aiEtaiANJ 

the points and signals. With souk' power 
installations, like the Westinghouse and the 
“ Crewe,” the ordinary meehaiiieal lovers lt71 
ore retained in ipimaturo ; thus, the sigual- 
raan hn« nothing ncAv to learn in the Avay 
of moA^ements or catelu's. As a rule, hoAvcver, 
ilie interlocking machine for a poAver sy.stein is 
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signalling effects a consiclcr- 
ah|(‘ sa\ mg in AVorUing an<l 
maintimaiiec. c.Npcnscs. the iu- 
cr«‘asod cost of installation 
largely jireeiudes its adoption, 
(‘\ccj)t at husy centres, Avlicic, 
how(‘V('r, poAver sigiiulling is 
undoubtedly more economical, 
and here also the system oilers 
the advantage that, theojK i a- 
tion of lh(‘ l(‘A*(‘is being (juito 
(‘asy, the sigmdmun is able to 
devote himself entirely to out- 
side Operations. 

Growth of Power 
Signalling. Within the 
limits of this pajH.'!’ it avouM 
riM-x-x-.-r 1 .-, imjiossible to discuss the 

t(‘ehnieaUh‘tails ol the Acinous 

l« . j • 1 I 

pow er systems p ii r 1 1 a 1 1 y 
adopted hy dilTert^nl eomjKiiiit's. Suffice it to say. 
therefore, lliat the London and North-West (un 
Railway employs the “ ( -re w e *' all-electric system : 
the North-Kastern, (ireat Eastern, Lancashire 
and ^"orkshire, and Metropolitan-District Rail 
ways, the Westinghouse electro -pneumati< 
(normal pro.ssure); tlie Groat Western RailwaA', 


4688 


19 . AUTOMATTC STGNAT.S, LOW-rRESSURK TNEIDfATIC SYSTEM, L.vtSAV.R. 


tlio Sm'ukmis ;il1-('l(*c trk‘ : ntul ilio (Glasgow 
and Soutl\*\Wst<Mn, and Soutli-Fiasicrn an<l 
('liathiim Kaihvays, llio 8yk('s oloclro-inoclwwncal. 
It is coninioiily sui)poscd that i)OM'cr signalling 
< amo to ns fi’oin America. Tlu‘ id(‘a originaU'd 
lunvover, with an Knglishniaii, ]\tr. W. K. Sykes, 
uho in tlie rarly seventies took out tho 
lirst patiMit for operating signals by power, and 
in 1H75 install('d lln^ lirst ])ower signals in tho 
world actuated by <‘leelrieity at the portals of 
th(‘ Sydenbain Hill tunnel. Thes(* latter signals 
1 18] consist of a red banner, moved on a s])indle, 
t«) which is attached an armature with an opal 
bjukground, through which a lamj) shines at 
night, <and so the signal takes by night the same 
form as by day. 

Automatic Signalling. A further de.- 
Vi'lo])m(‘nt of the power systcmi is automatic, 
signalling, whereby tie* trains art* made to signal 
themselves. ^Iherc are several ditferent kinds of 
:uit/Omatie signalling systems [19 22] in vogue, 
i'ut one feature is eonmioii to all — namely, an 
‘■leetrical ware and trark eirenit eireulating ov<t 
' aeh block S(*etion, 'J'iio enrrents arc furnislu'd 
•‘V gravity batteries, and are of low' tensiem, 
'uasuineh as tbey do not perform tho signal 
movements, but aie required merely to regulate 
the oc’tual motive power, wliieli is led through 
valves to tin* signal motors. TIic motivi* power 
is nsnally compressed air, as in the ease <if tlie 
hondon and South-Western and IMetropoliian- 
Ihstiict Companies' installations ; hut the North- 
I'^ist ern Kail way employs eylindta s {20J charged 
with liquid carbonic acid gas at a pressnn^ of 
about 800 lb. to the square inch. The gas motor 
possesses the advantage of obviating the eniploy- 
inont of an air^compressing plant and pipe-lines. 


The Great WesUau Company is trying an all- 
el<‘<‘.tric system. 

Wlien a train eutns a section its wlu‘(‘is short 
eirenit the track battery — that is to say, the cur- 
rent flow's through the axles, thereby jmtting the 
actual motive ]x>w*er into opcTation to set tiie 
signals whicli it has just passed at “ dang(i*.‘’ The 
train having ele ’red block 1. and onter(‘d block 2, 
th(‘ current of the track battery is again fiow'ing 
through the rails, thereby causing the signals to 
ivsume their normal jxisition. With some instal- 
lations, while the eireulalion is fret', the sema- 
phores .stand at “safety,” but with oMkts, the 
normal positions of the signals eouform with tla' 
Slandartl Block Regulations— namely, “Danger.” 
and on the approach of the next train, the line 
being clear, a meeluinical contrivaineo at tabbed 
to the seelion eua,l>i(‘S tbo signal to dro]) at 
“elear.” 

The advantages of automalie signalling are 
as follow’: augmented track ea)).‘i,eity, for ii 
ena.bles a grea,ter number of tr.uns to bo pass(d 
ov<’r a given stretch of track ; uniform riimhng 
of trains ; the guai-uibs* th:i.t tine Mction is elear 
for a train, and that the track itself is in good ^ 
<»rder. It cannot, howevt'J', he utilised at 
junctions, and as our railways are p^metuatcfl 
A^ith the.si* |u an elsewheiv un})aialleled di’gn’c, 
there is not the saim* extensive lielcl for 
its tmijdoynu'ut in this e(>untry as in Ameriea. 
'JVips or" train slops [23] form another new 
retinement. They automatically prevent traiii.- 
from over -running homo signals. 1’he a)>}>ai’at\J» 
consists of an iron arm botweQjn the track raiU. 
acting in unisorr w'ith tho adjacent signal. While 
the signal is at “ danger,” this ariA is elevated to 
a position in which it engages with a cock on the 

46S0 


X 


G 



TIIANdtT 



Urilke pipe, ol a train. Thus 
the continuous brake is in- 
stantly and automatically 
applied if by chance the 

driver should run past the 
sigiial. 

Signalmen. As a rule, 
the seW‘ctif>n of candidates 
for the post of signalman, 
togctlicr Avith the training 
and allocation of signalmen, 
H'sts (‘nlirely with the trattic; 
tlepartnient. Tlu‘ ])raetiee 
observed in the main by all 
tuiU])anies is to appoint 
youths between fourteen 
and sixteen years nf age as 
lad - j)nrl(‘rs, and those 
aiiunig them who A\ish to 
heeoiiK* signal jmai are at 
onee allowed to learn single- 
needle t('legraphy. Again, 
a lad bet^\ een the ages meii- 
lioiK'd may join a eom- 

20, ELECTRO -CAS 
VLTOMATIC SIGNALS, 

N.E.R. 

paiiy's servie<' as tele* 
grapltie inessetiger, 

(‘arning between (is. 
and I4s. per ueek,aiid 
at once (k'vote him- 
self to learning the 
use of the single- 
needle instrument, .V 
sharp lad will be able 
to receive and transmit 
telegraphic train mes- 
sages in from four to 
six months' time, and 
when li(* ha-, demon - 
btrated Ijis ability lu^ 
is placed in a iargij 
signal-box to act as 
telegraphist or train 
boy. tlere Ivis duties ar 
telegraphic mes.sagt^s, and to write up for the 
signalmen the train books that record tlu? limes 
at A\hieh eveiy train is accepted into the block 
section and clears it. While acting as train boy, 
a youth soon g(‘ls thoroughly acipiainted with 
the working of the block U‘k*gra]ih instruments, 
(ho diagram of the line, and interlocking. 

, »Soiue companies kce)> train boys until they 
attain twenty years of agt’. and then allow them 
at once to pass the examination before the dis- 
trict sipierintendent for promotion to third-class 
signalman. tJthiTs, however, relitrvo the. lads of 
their duties at sevetiteen years of age, and compel 
them to revert to ]K>rters, lamp-men, slninters, 
or elerks for a ptaiod of three or four yeai's. 
This latter rule liolds good with <.*ompanics vvhi(-’h 
will not ajipoint a man as a signalman until lie 
attains t^venty-lhfet^ years of age. When a man 
who has not previously act(‘d as train hoy, or 
Joamt Hingle.-needle telegraphy, \\ ishes to qualify 
for a sighAlman ho is not allowed to take any. 
4(500 



stt'ps to cany out his desire until be has betm iu 
the company's service for a period of six montlis. 
The pioi‘edure is then to despatch him in his 
original capacity, as porter, shunter, or clerk to 
Komt‘ small statioii, where his ordinary duties 
are siifficiimtly light to cnabU^ him to learn the 
pia-tieo of signalling and single-needle tele- 
graphy. It is not every company that insists 
upon the would- bt' signalman qualifying as a tele- 
graphist, but a man not so qualified could never 
ho}»e to rise above the rank of third-class signal- 
man on a remote branch lino. The same pro- 
cedure is (>bs(“i \ed by the companies alluded 
to above, which do not allow train boys or boy- 
telcgraphists to continue as such till they come 
to th(‘ limit of age foi promotion to signalmen. 
The (.Jreat Western Railway has a school of 
signalling, the equipment of tlu^ class-room [24 j 
including a scale model of a double-line junction, 
with interlocking frame, signals, points, sidings, 
i-ol ling-stock, etc., in full working order.* 

The Complete Signalman. Having 
ae(|uircd a fail* knowledges of signalling in a 
wayside station signal cabin, an asjiiranl is 
promoted to a more im- 
])ortanl- station, when*, 
liesides fulfilling bis ordin- 
ary duties, he is ])ut on to 
relieve for a ft*w hours at 
a stretch a fully-fledged 
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to read and transmit 


signalnuui. Lastly, 
mIh'II a vacancy oc- 
curs, a man who 
thinks he has mas- 
ten*dthe subject may 
apply to be examined 
for tinrd-elass signal- 
man, either by the 
tUsiriel traftic siqier- 
intendent, or a sig- 
nalling inspector, ac- 
cording to the* eom- 
jiany's practice. The 
examination is- of a 
searching character. 
It generally eom- 
))rises both oral and 
written examination 
in the working of the 
block system, any 
patent method of 
signalling, such as 
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the “lock and Work,” electric train j 
Biaff or tablet system, etc., ^vhU•h may 
be adopted by tbo company in quest ioii, 1 
ond “emergency” signals, or what to | 
do in a dozen or more difTcrent kinds of j 
accidents. Signal-boxes arc classitied as 
belonging to princi])al main linos, secon- 
dary main lines, and branch lines. In 
each of these divisions tliero arc three 
difTerent gradi's of signalmen— namely, 
third, second, and lirst i lass, and with 
some companies tht‘r(; arc? tw(.) Jiigher 
grades on principal main liiu's- imnu'ly, 

“ special ” and “ extra-special.'’ 

Pay and Promotion. The rates 
of pay vary not only accoi-ding (o class. 
hut also according to division Tims, a third- 
class signalman on aprinci])ii.l m.iin line (‘urns mnro 
than a lirst-class man on a secondary main linti. 
Signalmen earn from 18s. to 25s. a’, w’cek, and 
receive for correct W'orking a bonus of from £2 lo 
£5 per annum. All vacancies arc posted among 
tliG men, and each man has a chance of ap]>lying 

for promotion, which is ^ 

decided by seniority and 
merit. When a man is 
promoted to a fresh box, 
he is allowed a fortnight 
or so in which to learn it 
to the satisfaction of j»is 
s!iperintend(‘nt before tak- 
ing chargt'. Kach signal- 
man is responsible^ for hia 
own block telcgraplt instru- 
ments, and his lirst duly 
after signing on in the train 
register book is to satisfy 
himself that all the elec- 
trical instniinents, signa-ls, 

]K>iiits, etc., are in good 
working order. An aflj list- 
ing apparatus euahles him 24. g.w.b. sene 
to adjust his signal w'ircs Model ' 

lor expansion and (lonti’iud Ion from heat or eokl 
without leaving his cabin, while the “ ])oint 
rod compensator ” automatically coTiipeiisate.s 
tile rods which actuate tln^ points. "J’lie signal- 
luan is responsible tJiat his signal lamps are 
liglited and extingnishod at the regulation hours 
end that they are liglitod in foggy weather or 




of pay vary not only according to class, TUir: MKTRoroLiTAX-DisTUicT hailw av 

hut also according lo division Thus, a third- during falling snow, hut the lamps arc trimmed, 

class signalman on a principal m.iin liiic(‘arns more )>laecd in position, liglil cd, and oxl ingiiishcd 

than a lirst-class man on a secondary main liiui. for him by porters or lam]) num. A signalman's 

Signalmen earn from 18s. to 25s. a w’eek, and liours arc never longer than twelve, and tliat 

rocoivo for correct W'orking a bonus of from £2 lo only on uniin]>ortanr branch linos, from eight 

£5 per annum. All vacancies arc posted among to Pm liours being Hie nilo elsewhere. WJiere 

tliG men, and each man has a chance of a])]>lying the work is heavy more Ilian one nmn is ])ut in a 

for nromotioii, which is ! ^ ! Pox, und when the tele- 

gr.i])h ^vork is heavy a 
t(‘l(‘gra])hist. also is .illowvd. 
'.riu^ stationmasler su]>er- 
vises the duties of the sig- 
nalmen at Ills station, and 
must frequently visit the 
signal- ho X(‘S for the pur- 
]>oso. Fa'ciy signalman i-i 
examined from time to t inie 
in all cnuTgency w'orkiinr 
by his st.atioiimaster aiuJ 
inspector. 

Department of the 
Signal Engineer. 

When men arc promoted 
from heing signalmen, they 
usually go to the t rathe 
ing apparatus enables him 24. g.w.b. sciioot.. of sioxAUJxn d<''})avlnient, becoming])!. it- 

to adjust his signal wires Jumtw.M ins[)eetors ;ind Vising 

lor expansion and (lonti’iud Ion from heat or eokl to dislrlet tnilhc iiis])eetors. 'ihe maintenance 

without leaving his cabin, while the “point of the euiii])licated array of signals, ijiti'rlockini: 

rod compensator” automatically coTiipciisatcs ii])paralns, and electrical iiuslruments is a work 

tlic rods which actuate the points. '^I’lie signal- of groat magnitude. It is entrusted to a signal 

nian is responsible tJiat his signal lamps are engiiu'cring d(‘p;irtment, which has notliing to 

liglited and extinguished at the regulation hours do with tbo training of signalmen or manning 

end that they are liglitod in foggy weather or of tho boxes. The work of the department i- 

divided into a rnccliani(3al and electrical 
side. To begin at tho bottom, there are 
signal and telegraph linemen, wlio are 
r«>])nnsi]>lo for the nuiintiui.iiieii of a 
j cert sin number of boxes, which they visit 

periotlic.illy according to rosbr. Tiio 
sign.il linemen elecii and oil the titliugs 
signal 

the interlocking apparatus 

or t o in 

Signal litters come round 
at less frequent 

test, and llu' interlock iiig frames, 

;■ point locks, etc., wJiilo heavy 

-I* _ repairs and renewals aro carried out by 
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in charge of a roftponsible foreman. The 
1(?legrap]i linemen, however, are considered 
competent/ to overliaul the block telegraph and 
all other electrical instruments, in addition to 
rcMcharging the batteries and mending broken 
circuits. Tliesc men mahitain the Tost Oftieo 
wires under an agn‘oment between tiie Post OlTicc 
and the railway company. For the 
piirpos(J3 of maintenance the whole lino 
is divided into dihlric ts, each of Avhich 
is in charge of both a telegraph and 
signal insp(*(dor. A special depar tment 
ofi(‘ii exists for carrying out n(‘w works, 
under the supei intt'iKhnce of a new 
works inspector, who acts directly 
under the head ofticc. Th^^ wholii or- 
ganisation of maintenanta* is v<‘sl(‘(l in 
a managing staff, which c<'mi>risc elec- 
tricians, draught siu( IK .assistants, and 
clerks, all of whom are (‘lujiloyed under 
the control of the chief «jf the signall- 
ing department. 

Fog Signals. Some space must 
now 1)0 devobidto discussing the pro- 
blem of signalling during foggy weather 
and falling snow, in which circum- 
stances all the foregoing arrangements 
may be nullified by reason of the 
impossibility of reading llie visu.il sig- 
nals. A primitive procedure, still very 
widely practised, consists of pi>sting 
men at the foot of the signal posts, 
where they can see the positions of tli<^ 
arms. So Jong as tlu^ signal indicates 
“danger,” a. logman must place and 
keep one or two detonators according 
to rule — if two, ten yards apart — on one rail 
of tlic line for A\iiicli tlic signal is at “danger” 
and exhi)>it a n'd Jiand-signal, to the driver 
of an ap])roa.c]iing train. AVlicn the signal is 
t;ik<‘n off, he must remove th<‘ detonators from 
the rail, and show a green hand-signal. To 
faeilitate the work of the “ foggers,” and reduce 
tJie risks of an extremely 
dangerous occupation, it is 
now usual to luive miniature 
signals on the ground, wliich 
either mccrlianically or elec- 
trically repeat the indications 
of the real arms ; and, as a 
further safeguard, one com- 
pany at least — the Gr(\at 
Eastern — have const ru<;t etl 

fog-pits between the tracks 
in places where there are 
many lines of way. The 
repeating signals and fogmen 
are stationed in these pits. 

In the immediate vicinity of 
London and other large 
towns a regular staff ot fog 
signalmen is employed at all the places where 
their services are required ; elsewhere the sc-r- 
vices of platelayers are requisitioned. A list 
of the names and addresses of the fog-signal- 
men, showing the post to which each man is 
tippointod, is exhibited in the stationmaster’s 
ottiee and signal-box. 
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Mechanical Fog Signalling. Tlie 
great defect in the foregoing system of fog- 
signalling rests on the fact that fogs often 
come on suddenly, wherf, until the “foggers” 
arrive, there is tin* risk of drivers running past 
signals at danger,” which, owing to the ab- 
stuico of a detonator warning, they believe to 
bo all right. Inventors have been 
busy ill seeking a solution of this 
probl(‘m for many years, and patents 
innumerable have been filed on the sub- 
j('ct. Some of them would substitute 
a mechanical for a human arm in plac- 
ing detonators on the rail, which 
mc(;]ianical arm eonld bo fed from a 
magazine and operated from a signal- 
box. Others lYou Id fix a lever along- 
side the rails, so that while the signal 
is at “ danger ” it would engage wilJi 
another arm projecting from the loco- 
mot ivp, and then ]>roduco some audible 
or visual indication, which could not 
fail to 1)0 heard or s(H‘n by the men on 
1h(^ fo()tplab\ But the weak point of 
any such system is sufiicieiitly obvious. 
The for(;i5 of tlic blow would bo so 
great that with constant us(5 the trig- 
gers would bo liable to get thrown out 
of gear ; while again, the triggers miglit 
he(Muiit‘ clogged with snow, icc, or dirt. 
Nev(‘vtJudcss, there is in use on the 
(Jrcjil Nortlun'ii Railway, .at Doncaster, 
,a rocker and trigg(‘r apparatus, wJn'ch, 
thanks to an arrangement of doubki- 
(Mjilcd springs (with coils in reversed 
<>rd('r) that dist ribute the force of th(‘ 
tremendous blow, claims to have surmoimtetl. 
the former difficulty at least. FurtluT, llie 
(h'cat Western Railway is (‘Xj)crhncnting witli 
an arrangement, partly mechanical and partly 
(‘h‘ctrical, which claims to have overcome all 
the difficulties hitluuto experienced. 

The electrical track circuit, as eniploycd for 
tJie pinposes of automatic sig- 
nalling 1 25), is another solie 
t ion of the problem. Several 
inventors have demonstrated 
tJieir ability to establish elec 
tiical commuixieation bctwccji 
the signals and engine of an 
approaching train, via tlu* 
triick, and so to give audible or 
visual indications of “dan 
ger “ in the “ cab ” of thr 
locomotive itself. 

Staff and Tablet 
Working. The regulatinri 
of the traffic on single -liic 
railways is accomplislnd 
eithw by an electrical train 
staff or tablet apparatus, 
staff or tablet, suitably inscribed, is delivered to 
the engine-driver at station A, and constitut( ^ 
hi.s authority to occupy the main track between A 
and B. On remdiing B, he surrenders the tally, an< I 
reeeives another one, which gives him the right 
to the road betw^een B and C. The tallies,, .n alt^ 
desired numbers, are kept at each of the 
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stations, and are locked in a eabiiK't, automati- 
cally controlled through electromagnets by an 
apparatus in the cabinet at the other station. 
And a staft or tablet. l)eing t.aken out at one 
station, a second one cannot be tak(‘n out at 
either station until tins first one 
lias been r(*turn<‘d to the magazine 
at one station or the other. Thus, 
to get t.vvo trains in the same sec- 
tion at tlio same tiiiu; is impos- 
sible. One line ire is sidheient 
for all pur j>oses— namely, operat- 
ing the stall or tablet instruments 
126], giving eod(‘ signals on bell, 
and for t(*lephoni(: (iomruunitwi- 
tion. Wh<*ri it is recpiired lo woi k 
pennissively a single line equippt'd 
Avith the staff apparatus the follow- 
ing method can be adopted with 
})('rfect satVty. Kaeh staff can l)e 
made up oft hive portions coIouicmI 
distinctively. Tlie end portions, 
coloured red and blue respc'ct iv{‘ly, 
are denoted as “ tii^k(;ts ; u liili^ 
tile centre aml fundanumtal por- 
tion, coloured yellow, is called stalT,” When 
it is desir(‘d to siaid threv following traiii.s from 
station A to station B, an entire staff is Avilh- 
drawn from a magazine in the ordinary manner. 
'Hie first and s(‘cou(l driver each take a ticket, 
and sec the stall. 'Plu^ 
third driver Avill take the 
staff. It is physically im- 
possible to rvplact^ the 
staff in eitluu’ inst ruuu'iit 
until five three portions 
are sermved together, a.iid 
until this is doin' both 
inst rum cuts remain 
leaked. 

Exchanging Ap- 
paratus. On SOUK' 
liiu's, in order to avoid 
stopping at stations to 
discard oiu^ tally and 
juckupanotlu'r, wliat are 
calk'd staff “ catchers,'’ 
or tabk't “ snapp<‘i s,” 
are employed. A 
‘‘ eateher ” |27| usually 
demotes an appai'atus lor 
e.vehangiiig the full-siz('d 
staff instruments, wliicii 
arc (ispecially e(piip]K*d 
with ring-handles. It is 
a very simple contriv- 
ance. By tile side of tlu^ 
line is fixed a post, with 
an arm projecting to tlie 
driver, and shaped to re- 
ceiv<^ tlie staff for tJic 
section the train has 
just pa.sscd through. A 
driver hangs the staff by its handle on to fliij^ 
arm, which projects from a leathc'r padded target, 
in order to absorb the force of the blow. A tew 
yards farther on is another post with a pocket 
into which is placed the staff for the section in 



adviince. Tlie drivtu* plucks out his st.ifY as lu'* 
pas.ses the post. At night the targ('t-anu and 
fr(‘s!i staff are mack' prominent In' uuains o\ 
lamps, <*arried on a .separate post in tht' case- «)! 
the former, and hraekett'd to the .■-ecojid staff 
post . With t his exchanging con- 
tri\anc(‘ a train nc(*d slow down 
tr> only ataait ‘id miles per hour. 

It has long heen ciistomarv to 
cxchangi* idccirical train talUets, 
which arc small discs looking like 
(|ni)ils. ;it higlaa- sp(>,‘ds hyhand. 
ddic tablets arc placi'd in pomdu s 
tnrnishcil with w irt' lioops, and 
tln-ougii tli(‘ laMca* tlu' driver and 
signalman 
l.heii arms 
hy. Blit (he 
what risky 
automat ie 


lespcf'i ively 
a.s tlie train 


thrust 
speeds 

praet iei* is a some- 
one, Jicnci' scvia.al 
tablet ('xcliangcrs or 
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■’snappers ' Jiaav beiai devised. 

WhitaKer’s Tablet Ex- 
changer. A A'cry ingenioua 
“exchanger” {291 lias recently 
been invi nledby Mr. A, Whitaker, 
am 1 isinu.se on tlu' Sonaaset and Dorset HaiKsay. 

Tlu' locomotive ic'ndcr is (‘(nu])ped with a 
catcher whicli slides in ami out in a liracket, and 
is throAvn out when it is ri'quiivd eitlu'r to eatdi 
or discard a tahlct. The aluminium tahlets 
an' ])la(*e(l in leal her 
])ouches furnished with 
l ings. By tlu' side of the 
1 j ack a.re plaet'd eohmms 
having one or two dif- 
ferent kimis of arms, ac- 
cording to Avhether tin* 
eidumu in question is 
for s(‘itinLMlown, facking 
u]), or excli.mging tuh- 
Icts. If t he last -nanicil, 
two aims arc lu'ci'ssarv, 
tlu' u])p('r one Inang t Ie* 
set t ing dou n arm, and a 
rc]iliea of tlie lish-tailcd 
calehcr on tlic Icndt'r, 
tlu' jaws of Avhich }ia.\'(? 
tlin'c triggers. .V tablet 
to be diseardt'd carried 
in a slot at the back of 
the temk'r eatc^lu'r. and 
is snapped ojf hy t hi' ring 
]»a.ssiiig thrcaigh the jaws 
of tlu' cat filer hy the side 
of the track, wliile a 
tablet to he pickl'd up 
is hung from its ring on 
allot lit'r arm, and snap- 
p(*d up by tlu^ teiuk*r 
ea.telua*. 'riie arms nor- 
mally stand in -that 
iiH' parallel with the 
tr.iek. and wlien to l>e 
used an* tlirown out by levi'is. An outstanding 
featun^ of tlie a,]»pariitus is, however, the auto- 
matic return of the arms t(» the uoriiial position 
directly the process luis Tk'cu cllcctcd. fltlu'i- 
wisc, the fact of the anus In'iiig Iclt to project 
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Oiaj^onally &o close to a train would be attended 
witli serious risks. The “ snapper performs its 
w(»rk at a speed of sixty miles per hour. 

In one particular instance, however, it was not 
found practicable to place a receiver by the side 
of the track ; it had to be located in tlie six-feet 
way, thus ni'cessitatinn^ a special design. ‘ With 
this type of rec(*ivcr th<* arm is set vertically 
[28J for an ap]>roa('hing train, and drops down 
vertically — backwards — instead of revolving 
horizontally, directly the catch oil* the tender 
is cfTeoled. 

In many cases, by tlie use of electrical train 
stair and tablet instruments, logetluT with 
f‘Xchanging apparatus, tlu* facilitit's for working 
the traftie are so improved that tlie doubling of 
single lines and the eorise(|uent capital expiai- 
diture may !)(‘ poslpon<'d for years. 


gi'adually evolved from the hand-operated screw 
brake that formed the earliest method of 
retarding the motion of trains. 

The basis of a continuous automatic power 
brake is an apparatus fitted to each wheel of 
every vehicle composing a train, so that every 
engine, tender, and vchkrle has its own store of 
brake force ready for instant use, while its action 
is such that if every or any coupling in the train 
separate, the brake of each vehicle is auto- 
matically and instantaneously applied. The 
brake is capable of application by the engine- 
driver and by any of the guards. 

Unfortunately, British railways have been 
unable to agree u])on uniformity of brake system. 
>\t- the present day 59 eomyianies are returned 
as using tlie automatic vacuum, and 17 com- 
yianies the Westinghbiise automatic air brake. 



30. UKDINARY VAC’DLM AUTOMATIC KllAKK 


Railway Brakes. A fact little realised 
by ordinary railway yiasscngtas is that the 
attainment of the present high speed of our 
trains was made ]>ossible only by inventions 
of suitable means of controlling tluMii. In 
itself, the ability of trains to travel at high 
sjkhhI would havt^ been not only a useless 
but a dangerous thing liad it not Ixa'ii jieeom- 
panied by such improve' men ts in railway braki's 
as enabled drivers and guarils to control the 
tremendous energy set up by heavy trains travel- 
ling at high velocities. 

The history of railway brakes is a Itmg and 
complicated oAe, which cannot be related here. 
8u^ce it to say that the continuous automatic 
power, brake, the compulsoi’y equipment of 
wWeh to all passenger trains was brought about 
by the rj^lway Relation Act of 1889, was 


The “ Ordinary *’ Vacuum Automatic 
Brake. This lu akii stops t he train by the appli- 
cation of brake blocks to the tyres \ 33J in the same 
way as the ordinai y hand brake. The levers, Jiow- 
ever, whii^h apply tlie blocks aie moved by a piston 
Avorking in a cylinder, tln^ piston deriving it> 
powi'i- from the pressure of the atmosplieii'. It 
is coat inuous, each vehicle carrying its own brake 
cylinder, Avhieh is connected to a pipe runnin.i^ 
from end to end of the train, and throut^i tJiis 
pi|Xi the action of the brake cylinders is con 
trolled on the engine. A combination ejecloi. 
consisting of two ejectors known as the/‘ large 
and the “small” — the latter being placi^ inside 
the fonner, and worked continuously, Avhilc t])i‘ 
“ large is worked by the admission of steam 
exhausts the air out of the continuous pipt- 
the cylinders. The brake is applied by 
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aclmisaioti of air into the train piix', and n^leased 
by the Avithdrawal of the vsame throiigli tlie 
ejector. 

The engine liaving l)een coupled to the train, 
and the hose couplings eo?ineeti‘d het ween the 
t<‘nder and train, and also hetweiai the eoaehe-i, 
and the one at the laid of th(‘ train having been 
placed upon the plug, 
the driver admits sh^am 
to the small ejector, 
which soon (‘xhausts the 
train pipe and cylinders 
to a vacuum of from :20 
in. to 24 in., or iJu* large 
I'jector may he ustsl if 
the vacuum is recpiired 
to be obtaiiK'd more 
rapidly. 'Hie small ejec- 
tor must he kept at 31. vv( rr.M ukakk 
work continuously to 
maintain tlu* vaeiiufii. To apply the brake, the 
driv(‘r moves the handle of the eotnhinat ion ejec- 
tor in the dina'tion marked “ ( hi,' thus admit ting 
air to the train pipe and to tlu* bottom of (‘aeli 
eyliiider, which lifts the pistons and so pulls the 
blocks to the wIum'Is. 4’he air <‘aini(»t pass to 
lh<* top of the piston, as it is prev('nl(‘d by the 



vacuum, say from 5 in. to 10 in., which shotdd ho 
recreated slowly as'the train comes t«) rest by 
placing the Jiandle in “ Running Position. ’ To 
apply the hrakt* (juiekly the handle must, he 
movi'd to the position markc*d ‘"On, ” tlnis ftdly 
opening the air valve. 4'he guard can apply the 
hrak(‘ by pre.ssiiig down tJie handle of hi* valve. 

the “ brake set ter- valve,” 
thus admitting air and 
applying the brake 
thioughout the train, 
which it will stop even if 
the engine remain under 
full steam. Wlieii a. rapid 
application is nuuh’ by 
th(‘ (hiver, the guard's 
valve op<‘ns automat- 
ically, letting in air from 
the van, thus increasing 
tiu' lapidily of applica- 
tion, and il closes ;ainaft _*r llie brake has ixMai 
fully applie(i. 

Arrangement of Brake Cylinder 
and Vacuum Chamber. Tlie brake oylin- 
fl(‘r and vacuum chamber is sh(>wn in s(*etion in 
30, self-et)ntained in tht‘ vacuum ehamhju* as ap- 
plied to carriages, ami is the only tit ting r(ajuired. 


(> N ’ 32. \ A ( r r m mi.\ k i:, “ off 
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liall in the hall valve. ’I’Ju* power of th(‘ a])pli- 
cation i.s- eimlndled by the amount of air let 
into tlie eont iiiuous pip(‘. 

To release the hi-ake, tlu' handle must h(‘ 
leturued to “ Running Po- ion,” when the aii’ !(‘t 
in to apply tiu* hrak(’ Avill I ■ removed through the* 
small ejector ; or it 
may he releasc'd 
more q u i e k I y 
by pushing the 
handle in the 
direction marked 
'Off/' and so l- 
1 nit ting steam to 
the larg(^ ejector. 

'rile brake having 

been applied, the fosition of rafid- 

. esmir. of he ^ 

t> locks on the 

wheels may be increased or diminished at iileasun^ 
yithout removing tlumi, and also without rediie- 
hig thtJ full reserve pow(*r of the brake, uJiieli is 
always at command for an emergency stop. 
Ordinary stops should not he made by a violent 
application of the brake, but by a destruet ion of 



and t lu‘ eylimk'r, m.iking ;i. jK'i tect packing with- 
out friction. The piston rotl is coated wit h brass 
and works through a. hiuss hush, and n packing 
iiil)h(*i’ pre\(‘nts air from fi.issing tlie rod. '^I’his 
rod slioiild h(“ kept el('an by wiping with a dry 
(’lotli, hut no oil or grease mu.st e“ver he used. At 

tlie bottom of tlee 
eyliiuha’ is at- 
tached the hall 
\ alve, tile hraneh 
of whieii is con- 
nect ( d by a. small 
hose ju’pe to th<‘ 
train ]up(*. 1’his 
valve is of tho 
most sim[)?e con- 
struction, astluTo 
is only one mov- 
ing pi(‘ce. ami 
that being a small brass ball, having a. rolling ue- 
tion in a horizontal position, has eonseijnently no 
friction. 'Pile spindle with release' k'ver is added 
for the purpo.s(' (d withdrawing the hall from its 
seat when it is re(piir(‘d to relcax* the bnik(‘ by 
hand — for iiistanct*, when coaches are d(‘taehe(J 
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/rolu the engine. This spindle is made airdiglit 
by a small diaphragm, pressure c»n which 
when a vacuum is created pulls in the spindle 
and allows the ball to go freely to its seat. 

The action of the cylinder is as follows. 
The air is drawn out through the train pipi* from 
the bottom of 11 k; j>ist(m direct, and from the 
top by passing tJie ball. To apply tlu^ brakes 
the air is let- into the train ])ipe, and it then 
pas.ses to the under side of the })iston,and, being 
prev(‘nted from (‘iitering to the top by tlio ball, 
lifts tlie piston, and so applies the biakes with 
any amount of force according to the (piantit y of 
air let in. Fig. 31 shows “Brake on, " ami 32 
sliows “ Brake off. ’ 

A drip trap is placetl on tJie train ])ij>e at the 
bottom of the down [»ifK‘ from tlio ojeetiw so that, 
any moisture- will drain into it. Jt is lit led at the 
bottom with a self-acting ball valve, which opens 
when all the vacuum in tlu‘ train ]>ipe is 
destroyed and allows llie water which may 
have <’oll(‘ct(‘d to nm out. 

Behu'c starting, the driver must see tlial the 
gauge indicates at least IS in. of vafsium, and that 
not less than this amount i.s maintained during 
the. journey and whiU' 
st anding at stations. The 
vacuum is er(‘ated by 
admitting steam to I he 
small ejector by means 
of tji(‘ steam cock on 
combination ejia tor. The 
guard also must sec* by 
the gatige in his van that 
^the.pro])er amount of 
vaeanun is maintained, 
or repoi t- otherwise . to 
the driver. 

Ra pid » acting 
Vacuum Brake. 

The rapid-aet ing vacuum 
brake — which can ho 
used either as a “ ra])id- 
aet ing.'* or an “ordinary ” 
vaeuum automatic brake — (’onsist s of tlio 
addition of a ra])id-aeting valve. TJiis appliance 
is mounted on the train pipe as near as possible 
to the brake cyliiider, and is ctuinecb'd to the 
latter by the usua.1 Hexihle hose. 

The normal or “ running ” position is .slunvn 
ill 3 ^. A vaeuum i.s maintained on the under- 
side of the valve. A, and the toj) side of the 
diaphragm, B, the atmospheric jnvssure being 
free to act on the top side of the valve. A, and 
tlic under sid(* of the diafihragm, B ; hut on 
account of an excess of pressure the valve. A, 
is held light upon its seating. 

When a rapid action of the brake i.s recpiired, 
air is suddenly admitted to the train pi|ie and 
thus to the under side of the valve. A, then the 
pressure acting on the under side of the diaphragm, 
B, is sufficient to cause it to lift the valvi*, A. and 
allow air to pass full bore hotli to the brake 
cylinder and to the train pipi*, as shown by 35. 
Immediately the brake is “ full on ’ the valve 
falls to its normal po.sition by gravity. 

To ol^ain a graduated application of the 
brAke^ aw in moderate quantities is admitted 
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to the train pipe, and the area of the passage 
around the peg, C, is proportioned so that it 
Avill allow the necessary amount of air to entiir 
the brake cylinder, and so obtain a simultaneous 
action of the brake on every vehicle throughout 
the train. 

Westinghouse Automatic Air Brake. 

Air pressure is the ]iower emjiloycd for work- 
ing the Westinghouse brake. Each locomotivi^ 
eaiTio.s its own air eomju’essor. which is driven 
by the steam from the lioiler of the engine, and 
compresses air t,o a pressure of about 80 or 85 Ih. 
to the s(piare inch, or. in the ease of the quick 
acting brake, to 00 or 05 Ih. When the locomo- 
tive is coupled to the train this compressed air, 
with which the main reservoir has been charged, 
is turned on to the main pipe running through 
host* coupling the whole lengtli of tin* train, and 
thence through hraneh jii^ies U‘ailing to auxiliary 
reservoirs eari’ied by (‘aeli carriage. Thus, w’hen 
th(^ train is ready to start, the whole system of 
n‘servoirs and jiijx's is charged Avilh an equal 
pressure of air, which is ready at any momeut 
to act instantam'onsly u]>()n the brakes by means 
of a devi(“e known as the triple ml re. Tie* 

f o 1 1 OAV i n g advantages 

and principles of ojiera- 
tion an* secured by this 
nu'thod of (‘inplo^ing 
eompressiHl air : ( ) ) The 
j)ower is continuous 
throughout the Avhoh* 
li'ugth of the train a-ml 
can be ajiplied to all 
vehicles cither by thi*. 
driver from the engim* 
or by the guard from 
any part of the train. 
(2) Tin* action is auto- 
matic, instantaneous, 
and simulta.n(*ous. It 
a.pplies its(*lf with full 
force to CA'cry veliiele 
should tlie train sepa.- 
rale or should a ru])turi‘ of a vital part of tlx* 
apparatus oeeur. (3) The ln’aki'S ai'ii applied 
by a reflurliftn of air jiressiiiv, j)urj)ost*ly or 
a-ceidentally produced. (1) 'Pho brakes are 
releas(*d by an increase of air })r(*ssiire which can 
!)(* produced by the dri\"ei‘ only by means of the 
air compressor on the eJigine. 

We shall now proceed to describe in detail 
the operation of the Westinghouse quick- 
acting brake, r(*ferene('S bt*ing made to the 
accompanying figur(*s [36 -38] .showing sections 
of tlie various jiarts. 

Parts Applied to Locomotives. Every 
engine is titled with the folloAving parts [36J : 

The steam air pump^ A, B, Avliich comprcssc*-^ 
the air : it-s .steam cock, P ; and lubricator, 0. 

A main res(rv(n}\ C, for storing the air neces- 
sary for releasing the brakes and recharging the 
a uxiliary reservoirs. 

.\ (hiiiers brake valoe, T), Avliioh regulate.'^ 
the flow of air from the main reservoir into the 
brake pipe for charging the train apd releasing 
the brakes, and from the brake pipe to tlv 
atmosphere for applying the brakes. 
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Parts Applied to Tenders, Carriages, 
and Vans. A triple valve^ F, by means of 
which the instantaneous action is produced, in 
conjunction with a veMrvoir, G, in whicli is stored 
the compressed air for applying the brakes, 

A brake cylinder y H, with pist-ons and rods 
connected to tlio brake levers and blocks. 

A single line of pipi\ E, called the brake 
pipCj extending the whole length of the train. 

Each van has a valve or cock, T, connect cd to 
the brake pipe, and a gang* 8, to indicate the 
pressure of air. Ey 
opening his valv(‘ a 
guard can stoj) th(* train, 
even against th(‘ will of 
the driver, if necessary. 

Operation of 
BraKe. The pump 
1 36] being started by 
o])ening tlu* steam eoek. 

P, and admitting steam 
to the cylinder. Jiir is 
forctid from ilie cylinder, 

B, into th(‘ main r(‘s(‘r- 
voir, (s whicJi is coti- 
nected to the driver’s 
brake valve, 1>. 

When a train is to he 
elfargt'd— tin; liose eoiip- 
iings between the carriages having been united 
and the engine connected to the train — tli(‘ 
eompressed air stored in the main reservoir, (', 
is turned into the brake valve over to the h'lt. 
It then fills the brak(' pipe, and flows through 
the branch pipe on the engine atvd tejKh‘r and 
each vehicle to the trijde. valve, F [37], thcina* 
by a groove, and jiast a piston inl/oa rcst^rvoir, (1, 
where it remains until the brake has to bo 
applied. Uniform air pressure thou exists 
lliroughoiit the train, except in the brak(‘. 
cylinders, H, the brakes being off; and the 
])ressure per square inch is sliow n on the gauge, 
L. eomiected to the brake pi])c. 

8o long as this pressure is maintained tlie 
brakes are kept off, as the passage froui each 
reservoir to its cylinder remains closed by the 
slide valve ; but letting the air escape from tlu^ 
brake pipe causes the triple valve jastons and 
slide valves to move towards the left and to 
uncover the passages to the eylind(T,s. q’he air 
stored in the small reservoirs, G, tlion flows into 
the cylindei’s, H , and forces out the bi ake pistons 
and rods, thus applying the brakes. From the 
foregoing it will be seen that the driver can, 
by turning tlu^ handle of his brake valve, reduce 
tlie pressure in the brake pipe, and thus apply 
all the brakes. 

Releasing the BraKe. brake.s are 

taken off by reopening th<^ i)assage from tlie 
main reservoir, thiough the driver's valve, 
and thus restoring the pressure in the brake 
pipe ; this moves the triple valve pistons 
tow'ards tho right with their slide valves, 
and places the cylinders, H, in communication 
with the atmosphere by means of tho exhaust 
cavity in each of the valves ; the air used iu 
the cylinders is thus allowed to escape, and 
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the brake pistons and rods are pushed back to 
their places by sprirfgs inside the eyliiulers. 

'flu* driver’s valve, D, shown in tho diagram 
[36] is of the improved const ruction, wit h equalis- 
ing arraiigenu'nt. A small reservoir, U. is coupled 
to the nipple on the left of this brake valve*. 

Emergency Stops. The description so 
far oxj)lains the ordinary use of the brake. In 
an einerg(‘ney, when the shortest stop possible 
is req\iir(‘d, the brake* valve handle should bo 
thrown full over to th * right, which movement 
lets out the air quickly 
from the train pij)e. 
This sudden reduction 
of pressun* makes the 
tiist triple ]>iNton and 
slide mov(^ tho full 
stroke, with the effV'et 
tliat some of the air 
from tlie train pipe, 
t(»get.li(‘r with the air 
from the reservoir, 
passes direct to tin*, 
biake (‘vliiuler, 11. ^J'he 
reduction thus iiuule 
in the train yiipti hel))s 
the next triple valvi* to 
start, and so on to llio 
(‘lid of tlu* train. This 
action is «(> rapid tJiat the brake is aeliiatod by 
tlu^ driver in 2;^, .seconds to iJio end of a train 
of ot) vehicl(‘s, not less Dian l,5()ft ft. long. 

Th(* releasi* of the brakes is made na previously 
described. The tri])le valve eoek plug [37] and 
liandle, Z. have thr(‘(^ positions. Wlion the 
Jiandkj is down, tlu* triple will be in ordinary 
or quick aid ion; W'Ji(‘ii Jialfway, it is cut out; 
;md when right up, in ordinary action only*!^ 

Tho ordiir :*y Westinghou.se brake*, which 
works on tho same princijile but carries a .^inijiler 
form of triple valv(*, is usimI where einergoiicy 
.'^’hort stoj)S are not likely to be recpiired. 
Tho high-speed brake is an improvement on 
the. quick-acting brake, inveiitc'd in order to 
graduate the Jiigh jiressiiro betwcu'n brake blocks 
and whe(*)s, so tliat this sJiall be gradually ro- 
dueed as tb** train slowa^d dow^n, thus ju'oventing 
skidding and undue w'earing of the wheels. It 
carries a. reducing valve, w’hieh gradually reduces 
the pressure as the speed decreases. 

Evils of the Dual BraKe System. TJie 
dual brake system is a tniilfiil .source of ineon- 
veiiience and additional cost, and sometinu^s, 
indeed, of danger to tlu* safe working of a train 
as well. All tlu*. coaches of Anglo-Scof tish 

liaiii liav(; to hi*. (‘(jiiipt>ed with both the luiciium 
ami .air brak(‘S, because the Kiiidish conipani(.*.s 
coniauiu <1 use the former and tlu* Scotch tho 
latter. FuitluT, most of the railways arc com- 
))ell('d to have a numbe*)* of passimger train 
vebicles, such as family saloons, horse boxes, 
carriage liucks, etc., fitted w ith lK*th 8y.stems of 
automatic brakes for tlui piirposi* of w'orkiiig 
through to “ foreign ” lines, wliile, again, eoni- 
paiiies wltieh favour the vacuum brakes an* bound 
to k(*ep a number of engines fitt(‘d w ith W(*.sting- 
lioiisc apparatMS, and vice versa. 
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THE MYSTERY OF SOLUTION 

Properties of Solutions. Colloids and Crystalloids. Gaseous Ions. 
What We Have Learned and How Far We Have Progressed 


By Dr. C. W. S ALEE BY 


'T'HK fa( t> of solution and tlu‘ facts of double* 

^ d(‘(*oin(>osition, wJiun fully consideTed, ItNid 
us to r<*A’is(* tlu‘ idoa that tin* dissociation of tin* 
cdoctrulytc* is duo to I la* (lassa.i^c of cloctricity 
tlirouj^li it. It can la* sbown, indeed, tliat the 
elc'ctrieity is not nsril up in dissociating tin* 
jnolecules of Ibe eli'ctrol^de. 'Tlun’e is abvady 
a good deal of frecaloin aiuongsl the* ions of the 
solute, or substanei* dissolv<‘d, evc‘ii Indore tin* 
electric curi-iait passes. Wliat tla^ cic'ctricity 
does is HKM’c'ly to sort out the ions and force* them 
tc) move against IIh* resislanc<* of tla* \vaf<‘r. 
As to wJiat solution really involvc*s wc c*aiiiiot 
say. 'riie ions of tla* solute* must liave relations 
which wc cannot clctiiu* with the inoiccnies of 
the* solvent, but they arc*, at any rah*, inde|K‘n- 
dent of, or dissociateil from, eacb other. 

The dissociation lh<*ory does more than gi\e 
us a cum])lele c*Nplanation of the cUctri al 
and osmotic ])ropv*rtiv's of solutions, or at leist 
of {Kpieous solutions. It actually c*nabU‘s is to 
c'xplain, in grc‘at degree, the chemical projx'rlies 
of such solutions that is to say, it <*nablcs us to 
coi’relate tlieir chemical ami (h<‘ir el(‘etric*al 
projierties. 'I’lie very solutions which exhibit 
the highest ehemieal activity an* solutions of 
electrolyt<*s — salts and acids - and their chemical 
activity is the activity of their ions. 'Phen* are 
some chemical reactions in which “the electric 
charges on the ions s(‘(‘m to b(* the dc‘termining 
faelcirs of the whole proc<*ss.“ 

Colloids and Crystalloids, fhit ev<*n 
yt;t wc liave not I'xlmusted the chief aspects 
of the snbji'ct of solution. W’e can dis- 
tinguish broadly b<>tvveeii two large groujis of 
substances. On tlie one liand, there are those 
which arc crystalline in form, like salts in general, 
and for [uirposcs of tliis comparison sncli 
bodies arc <*lasscd as irifstdlloids. On the other 
hand, there an* many hodi<*s, most of tlu*m of 
organic origin, such as vvliite of egg, which are 
not crystal lint*, or not d<*flnitcly crystalliiu*, and 
which markedly conti-.iht with tla* crystalloiils 
in respect of «crtain jihysical pmjM'rtics. 'I’hcse 
we call nd/oids, from the (b’cek h/lht, glue, and 
c/dos, likeness. '^Plic most uiitstaiiding distinc- 
tion. p(*rlia]>s, hctwci’ii these two groups of 
siihstanci's is that the crystalloids liilfusti rapidly 
through water, whilst the colloids move slowly 
or not at all. 

While the majiM'ily of inorganic siilxstances 
arc crystalloids, there are many exceptions, 
and under certain dclinitc conditions compounds 
of iron, gold, silver, arsenic, bismuth and 
mercury can he obtained in colloidal form. 
If, now, we lake a mixture of (‘rystalloids and 
colloids dissolved in water and [dace them within 
a parcRmiPnt or some similar liiembranc, the 
crystalloids will dihnse through while the colloids 
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are eomplcti*ly ariT'sh*d. Since the membranes 
of tlu* body are colloidal wx* can readily guess 
that tlie.‘*e facts must h(* V(*rv fi(*quciit]y and very 
iiiifiortanlly illnstratcil in physiology. In the 
living l)ody, also, important consequences must 
result from the fact that t]ii*rc an; tw^o distinct 
cla>scs of (‘olloids : thosi* sucli as gelatin 
which, when diss()lv{*d in water, can he made to 
“set" and afterwards redissolve, and tho*«c 
wliich, once thrown out of solution, remain 
insoluhk*. d’lu* tii'st class of colloids are said 
merely to .sy7, hut the si*con<l class to roflry//A//c. 
'Plu* lirsl may he called nrvr.'^ihlr and tiie s(*con(! 
inwciMIdi'. 

Our Conception of a Solution. Again, 
wc find that dilfcn'ut ]>arls of oui* subject 
become intrrwovi'U with mii* amhher. In tla* 
case of tla* irrcv(*rsih!c oi“ coagulahle colloids 
wc lind that their precipitation is greatly aided 
by the addition of tla* miniit(*st quantities of tla* 
solution of a salt or othcn'lcctrolytc, and, further' 
mon*, it has been lately shown that tJie coagnia 
tiv<‘ pow<*r of the <*l(*ctroI\i(* has a deiinit<‘ 
relation to the valency of its basic or metallic ion. 

Wc arc now’ able, perhaps, I o form sonm kind of 
pii'tnrc of a solution in terms of the dissociation 
theory. Wi* cannot form any ])ictur(*of tin* rcia' 
tion of tin* solute to the solvent, hut at least we 
licgin (o understand tla* state of tlu* solute its(*lf. 

Says .Mr. \Vh(*tham : “A e(*rtain niiniher 
of the dissol\’(*d mok*cnk*s an* n'gardi'd as 
di.ssociated into chfirg(*d ions, which Avand(*r, f?*ec 
from each otlu'r, throngJi tlu* liipiid, pcrliaps by 
siicc(‘ssiVc combinations with solvi*nt molccidis 
in th.cir path. When an cU*ctri<* force is ap])ru*d, 
though still moving sometimes in one direction 
and somctim(‘s in anotlu*!*, tlu* ions on the whok* 
dj’ift in tlu* direction indicated by the force, and 
we may therefore imagine that^ two processions 
of oppositely charg(*d ions jiasseach other, drift- 
ing in oj>posite diivctions through tlu; solution. 
When tlicn* is no electric force, the ions are sid>- 
j<‘ct to no steady drift, and must move sometinu's 
in one direction, somctim(*s in another, as the 
clia.nccs of their life diiT*ct. .\ny one ion will 
sometimes he passing from one solvent mok'cnlt* 
to jjnother, cariying its electric charge with it : 
soiuetinu*s it will eome across an ion of the oppo- 
site kind in sucli a Avay that comhination occurs, 
and, for a lime, an cle(*tncally neutral moiccuk' 
is formed. By collisions of nnusua.l violence, or 
by otlu*r means, this molecuk* xvill soon he dis 
soeiated, and its ions again s<*t free from 
otlier, to be handed backwards and foiwvard> 
l»y the solvent molecules as already described. 

The Nature of ' a Nerve Impulse. 
Having framed such a conception, Mr. Wheth-iui 
shows Jiovv it is possible to explain the fashion 
in which clu^mieal valency and eoagulativc 
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power are correlated. A distinguished physi- 
ologist, Mr. W. B. Hardy, F.R.S., has shown how 
electric conditions affect the behaviour of solu- 
tions of colloids in water. His results seem to 
show that colloid particles can exist in solution 
only when they arc electrically cliarg(‘d. If the 
experiment is so arranged that the charge is 
neutralised, coagulation immediately occurs. 
In the case of colloids travelling with the curient, 
it is always the acid ion that causes coagulation, 
or, in general, it is tla^ ion possessing a charge 
of opposite kind to that of the eolloid ])artieie, 
and therefore neutralising it, wJiich deteriiiiiu;s 
its coagulation. It se<*ms liighly probable, not 
merely, as Mr, Wbotbam says,“ tliat a wav<; of this 
electrolytic coagulation is the ])bysieal aceom- 
])animent of a nerve im})ulse,” but that '\i actually 
conMitutcfi the n(‘rvo impulse. J( need scarcely 
be said that Jinything wlvich throws light upon 
the nature of a nerve imj)nls<^ is Jielping us to 
solve one of the most jirofound and important 
jwoblems in all science. 

The Nature of a Colloid Solution* 
Tt has lately been su])])used that the ]»eculiar 
ht*haviour of eolloids as di.stingiiislu'd from 
crystalloids in solution is due to the circumstance 
that colloid solutions arc not really solutions 
at all. It has been sii])poscd that tlic colloid 
j'(‘ally exists not truly (lissohaal in tho soKaail, 
hut merely in the form of solid ])articlcs sus{H*n<Icd 
in it. Particl(‘S of (|uit<‘ apj)rcciahl<* size can 
he detached by various means in som<‘ colloidal 
s(>lutions. The question, however, like most of 
tlu^ others we are eemsidcring, is still imd<‘r dis- 
cussion. At any rate, it is evi(h‘nt, tJiat th<‘re 
is some very marked molecular distinction or 
iiitcr-rnolecular distinction between colloids and 
ciystalloids^’ in gcn(*ral, Noav, the molecules of 
colloids are, as a rule, veiy much larger indccai 
than those of crystalloids. With this in our 
minds we may understand the following distinc- 
tion, as suggested by Mr. Whotham : It seems 

likely that the fore<*s Avliieh are involved in eiy- 
stalloid solution are of the nature of those classed 
as chemical or molecular, Avhilc, when colloids 
dissolve, th(; actions hetwccn solvent and solute 
arc conditioned also by the ])hcnomciui studied 
under the names of caf)illarity and .surface ten- 
sion. It is not likely tJiat any shaip line of 
demarcation can Iw drawn ; though as the size 
of the dissolved ])ajticles iner<*ases, th«* irn- 
l»ortance of the chcmicul forces probably 
‘hminishes, and tliat of the ca])illary force 
grows.” 

Gaseous Ions. Having discovered the 
< xistence of ions in liquid .sohitiori.s, let us turn 
and see whether any parallel facts (;an 
detected in gase.s. Undei’ ordinary conditions, 
a gas is not a conductor of electricity, and thus 
the leakage of electricity through the air siir- 
Jorniding a telegraph wire, for instance, is very 
small iudeed. An electrosco})c, how(;ver. Avill 
<letect an appreciable amount of such leakage, 
tind, moreover, that under quite a number 
different conditions gase.s can be made 
‘ apable of conducting electricity in a marked 
d<^gree. Some of these conditions may be 
noted. 


The mere heating of a gas may cause it to 
conduct electricity. Recent contact with in- 
candescent metals, the neighbourhood of flames 
or radium and other radio-active substanc(‘s, 
and of glowing carbon, the influcm^o of ultiii- 
violct light bubbling through water, passage 
over molten ph()s])honis, the influence of the 
Rdntgcn rays or the cathode lays — all of these 
agencies have th<‘ effect of ionising the gas so 
that it becomes a, more or les.s cflicient con- 
ductor of elect ri(‘ily. Th(‘ ti‘rm ionisation is 
ado])tcd Ix'caiisc we find ourselves justified in 
suppo.siiig that the change' in condition of a gas, 
whereby it hccoiucs a conductor, (hq)ciuls U|)on 
tho production or ju’csciice in it of ions com- 
parable to those first dcscrila'd by Faraday in 
the case of electrolytic solutions. 

What is Gaseous Conductivity ? I’iu* 
first. fa('t to recognise is that the ionising 
ag(‘ncy produces a change hi the ga.s, which 
p<‘rsists, molt' or h'ss, after the agr'iicv ha.s been 
withdrawn. I’hcsi^ gas(‘s coming from a flame 
I’ctaiii their conductivity for scvt'ial minutes, 
and fnrthcrmon' flisplay properties which lead 
us to suppose tliat the conductivity of the gav 
is not a mere state of it, hut dt'piaids upon tin* 
prc.scncc in it of material things. 

Por instance, wc find tliat the conductivity of 
the gas i.^' a thing that can have its po-sition 
altered in space. Tt can be blown about from 
om* place to anotluT. On thcothiT hand, again, 
it can he liltcri'd from the gas, so to sjicak, for 
if wc bubble the ga.s through watcu* or filter it 
tlirough a plug of glass wool the conduct ivily 
is found to have disa])pcare(l. 

A key to till' nature of tlu* something which 
is prc.sonl in th(‘ (amdin ting gas is afforch'd by 
its behaviour rubu’ the infliK'iice of an electric 
field, which destroys its cotKliicfivify. Wo 
must snp])os(‘. th<*n, tliat the ionised gas contains 
charg<jd paitich's pi'il’cctly comparahk* to tho.se 
Avhich W(' haA'(‘ already studied in the ca.sc of 
solutions. 'I’hcsc must be botli positives and 
negative, since the* gas, as a whole, has no 
electric charge. 

tJascous ions dilVcr in c(*rtain A\ays fi’om the 
ions of an eleetrolyti*. rhey hav(‘ only a l)iit‘f 
})ersistt‘nec after tht‘ ionising agemy is removial. 
This fact may l)c explained on the assumption 
that po.sitivc and ncgativi' ions soon recombine 
with one anotluu’, and that they also Jose their 
ehargi's by contact with .solid hodic.s around 
them, 'riic fact that thc.s(‘ ions do not. piu'sist 
explains the i(‘a.son why, in this case, tho amount 
of electric current that can he <-onvcycd is not 
jiroportional, as it is iii the (*a.s(‘ of solutions, to 
the cI(‘,otric force. 

The Speed of Gaseous Ions. The 

sptMHl with which tlu‘s(‘ ions move havS been 
measured in variou-i ways, and is found to be 
very much higher than in the case of tin? ions 
in an electrolytic solution. “ At atmospheric 
pressure, under a potential gradif'iit of uik' volt 
})er centimetre, the velocities of different ions 
vary from about three-qmirtcrs of a ccntinu'tre 
per second in the case of carbon dioxide to about 
seven centimetres per second in the case of 
hydrogen. Tho velocity of the m.'galive ion is 
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in H[)|#rccial»ly inventor than thfit nf the 

positive ion, thc^ ratio, unity for earl)on dioxide 
rising to 1*24 for air and oxygen. ’ 

The velocity of the positive ions is inversely 
proportional, as we iniglit expect, to the pressure 
of the gas. 4’hat of the negative ions, hovv(‘ver, 
inereaH(‘S so rapidly as th(‘ pr(‘ssui'e is decreased 
that physicists are now led to h(‘li(‘ve them to 
possess more com])h‘xity of structure at high 
j>r(‘ssures than at low^ ]>reHsur(‘S. ''Ihis is onr (»f 
the k<ys to the nature of these ions. 

The Nature of Gaseous Ions. Wo 
hav(! already satisli(‘d ours(‘lv('s as to tin* nalurt* 
of th(^ ions in a liquid. In llu* cas(‘ of chloride 
of sodium, for insta!)ce, we legaithsl thiuu as 
consisting of atoms of sodium and chlorim* 
respectively. Ifut gas(‘ous ions are dilVenail. 
They may he molecular or atomic or sul) atomic ; 
and the conclusioti to -which we arc forced is 
that the last is tlu' true exphimition in the case* 
of the negative ions. 'rh<‘ lirst difficulty was to 
estimate their dimension.s, uiul th(‘ ix^sults of 
the experiments whicli hava; hcen mad<‘ on this 
})oint lead to the conclusion that the iu)iinal 
process of gas(M)Us ionisation er)n.si.sts in tlu^ 
detaehriK'nt from an atom of gas of a mituite 
particle, ealh'd l)y ITofessor J. .T, Ihomsoii a. 
vorpufich. ‘’At extremely low ])ri'ssures the 
eorpusele eonstitiites the negative ion, and tiu' 
atom oj' molecule fi'om which it has been 
separate<l forms the positive ion. i\s the pr*e.s- 
surt' rises, neutral molecules IxHorne attaeluHl 
to the ions, ])rohahIy hy virtm* of th(‘ elect rio 
fore(\s, and collect round th(‘ original ion, which 
constitutes th(‘ nuehais. 4’h(‘se conn)lex systcuns 
toriU (he ions of gases at atmos[)heri(* pressures.' 

Thus we hav(‘ nMclnal tlu' admirahle result 
that llu‘ ni'gative ions of a gas at low' ])r(\ssuj<‘s 
are none otluu’ than the corpus(v|es or (‘l(H*trons 
of which we have heard so mucli in this and its 
eonipariion course. The conclusion is vciilicd 
when w'i‘ attempt to estimate the absolute mass 
of th(’s(‘ ions and discover tliat it corresponds to 
the mass of electrons as ascertained in ol her ways. 

Large Gaseous Ions. We have .siVn 
that at a(mnst)heric. ]}ressm’es and the like 
ions may he of v(‘ry considerable size much 
liirger ind(‘e(l than mol(‘cules. .^^r. ('. T. H. 
Wilson, a distifiguislu'd worker at the ( ',» va'udish 
l.ra bora lory, has beeji enabk'd to demonstjate 

th(^ vyv the exisfeiU'e of tlie.sc* large ions hy 
m(‘ans of some very striking experiments. It 
has long hetm known that tin* condensation of 
drops of water in the air is very greatly aided liV 
the presence* of particles of dust, which fonn 
niielei around which the* water can eoiuten.se. 
What Wilson did, then, was to obtain air 
containing an abundance of water vapour, hut 
practically destitute of all dust. In such air 
sudden cooling eonse’quently yiekls scarcely any 
drops of water. Preci.sely the same conditions, 
liowever, yield a dense eloiid of drops, which 
can be readily seen, if the air ha^ first been 
imrned. The explanation of this is that tho 
ionisiition has eonsist^xl in the production of a 
numl)er of particles of greater than molecular size 
vrhioh* jUst like particles of dust, act as nuclei 


for the condensation of the W'at(*r vapour. iMr. 
Wilson’s work has enabled Profes-sor Thomson 
to study the amount of the electric charge ujKm 
a gaseous ion. We can measure the current 
conveyed through a gas, and we know' tliat its 
anuMint must di'peiid upon (I) tlie number of 
tlu* ions, (2) their velocity, and (^1) the quantity 
of the ehargi* upon each. .Mr. Wilson’s method 
enables us to ascc'itain the number of the ions, 
and since the otlu'i’ factors can also be estimated 
the amount of I heir charge is revealed. It is 
probably identi(*al with the ionic charge in the 
case of liquid (‘lectrolysis. 

Positive Ions. Having recognised the 
A'astly important conclusion that the negatha* 
ions of a gas an* nom* other than our old friends 
tie* electrons, lot us (’imsider mor(* carefully tlu^ 
p4vsitiv'c ions. \^‘iy striking indeed ari^ sonu* 
of the fashions in which th(*y can he })rodu(‘ed. 
'riie mere h(*ating of a platinum w'ire, for instance, 
eau.ses it (o emit positive* ions. These are^ 
various in size*, soim^ consisting, pcrhajis, of 
mol<‘eiik*s of the gas siiiToiinfling the wire, and 
some* consisting of mok‘cuIcs of ])latiniim. When 
tho wire* is miole* liotte*!* and he)tt(‘r. how'cver, 
lU'gative* rathe*!- than positive* ie>ns an* giv(*n euif. 
In ge‘iie‘ial, low le iupe'ral iu‘i‘ anel high pressure* 
faveuu' the* }>roeluet ioii e)f ])e)sitivt^ ieais, whil'i 
tho rove‘rse‘ e-ouelit ions favoui- (he* pre^duct iem 
of ne*gati\'<‘ ions. 

But platinum is fiol except iemal in tJiis 
re*spe‘e-t. Other metals he'have similarly, and sei 
doe*s sodium vapour. Indceel, solid (lectricallji- 
eha.nfcd matter is (firen tmt hff all kituls of snih 
staares ahen their tempt rat are is sa/fieicalhf 
hitjh. (arhon is ne>le*w'e)i-lhy in this respe^'t. 
These* facts an* of ge‘neral })hysie-al interest, 
evideaitly, luit they aie* also of remarkable 
inte*rcst in n*latiem te) semu*. of the gn'atest e)f 
e-osujie- plc'nome iia. 01e)\\ irig e-aihon ahoumls in 
the eti vclot»eM>r t Iio mn, and this must eonstaiitly 
e‘mit e*orpuse-k‘S, k'.eviiig a. peesilive* charge* upeut 
the* sun. If, the-n, the* te*mpci‘atun^ of the -siui 
h * le>e ally raiscel, as must undoubtedly e)fte n 
happe*n, a stre'am e>f e-orpiise-le-s must be rapielly 
: hot out from the^ sun in all dire*ctions. ’riie*ir 
impact upem our atmeispluMv at these* high 
r.pe*e*d;> will suflice* te) imvke^ et*rtaiii of its gase's 
hieninous : an<l this, as w'e* have already l)rie*lly 
ne>te*d els(‘whcn‘, is 1he)Ught by Arrhenius to 
cxf»lain the phciioniemi e)f the) Aurora Borc'ali:.. 

Electricity in Solids. Wc have to 
conceive, the*!!, of the* })assage) of an ek*ctri<’ 
current thremgh liepiids and through gase^s as mtt 
a eonlimious hut a partieailate alTair, tlie el<‘C- 
trieity being haiideel on in units by moans of the 
material me)(ioii of the) ])articles composing the 
liquid or the gaa. The same* conclusion has t« 
be reacJie-d when we eon ijder the passage' 
I'leetrieity through solids; so mueh the worse . 
perhaps, for our eoiiventional notiem of the c<)U 
iditution of a solid ! It is far less solid than w 
have thought. Indeed, the conduction of eke 
trieity through a metal must, really be eonceive-el 
no longi'r .as conduction at all but as conveffiyf> 
The reader will remember the contrasting use <* 
these two words in our study of Heat. 
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half ago the methods of ineiisiirenH'nl in use were 
titlerly crude and coarse by < oin|mrison with those 
of the present day. 'Plio 2-f(. rule and the common 
calipers were the measuring inslruments chief y 
employt'd. "J’linsf* were flu* days when large screws 
were cut hy cliipj)ing and filing, when small ones 
were cut with solid flies, wlien cylinders were 
ground out and not bored, when no standard screw 
threads Aveio ifi ('xisteiice, when th(‘re were no 
])laning machines or shap«'rs, no gauge's, uo milling, 
or machiiK' grinding, and when in. and *, in. 
Wf'ie fine dimcnsif)ns. 

'riu' (‘ra of inodt'rn aeeiirate nieasiin'menl began 
wMth Whilworfl), but its develo]unent has far ex- 
ceeded anything which Ids most sanguiuf' visions 
cojild have antad^fated. N'f't in showing that tin* 
juost refined and accurate nu‘asui(‘mcuts must rely 
on the scns(' of touch and not on tlcit of sight for 
their a[)pr('ciMtion, ami that for dfdinite mf'asiiiT- 
ments to be iva<l off they must be rcati in flcgrct's of 
revolution of a micrometer screw', he ]K>intcd the 
W'ay to all siibsf'fpKuit impi-ovcnicnts in imaisnring 
instrninents. Jlis plug and ring gaugf's, and li.s 
famous nu'asnring machitu' embodied these prit'.- 
fjiples, and were th<‘ prf'cursors of other contact 
gauges of special typi*s, and of special mf'asuring 
instmuK'nls, and mieronu'h'r calipers. 

Intermediate Standards. rh<' im thods 
by which dimensions are traiisfeired from tin* 
original standards t(» the inb'rmediate ones, or 
copies, are tooal»struse for a brief (h'st ripl ion here. 
It must suffice to say that uo ifjsfniments of 
measuri'ment are evei' permitti'd to be l)rf)uglit into 
actual contact with tlu' original standards, beeaus<‘ 
that vvouhl involvf' wear. Lf'Uglhs are thereton' 
transferred by moans of microscopic readings from 
line divisions, and by means of light reflectors from 
emi measures, d'he intermediafe standards which 
ar(‘ made and kept for r('fercnee in maiinfaetori(«f 
generally take the form of gaMg(‘s — (hat is, instead of 
having a yard bar, or a nieire bar, subdivided irito 
liru's, a gauge bar or souk* oik' of tin* numeron.s 
types of gauges, each of w hieli gives an (‘inl mea.sure* 
ment only, (‘stiinated by eijiitaet and loneh, is ns(‘d. 
IA)i obvious reasons I hes<‘ ari* more trust worfhy in the 
hands of Avorkmeii tlian tlie line divisions on a stand- 
ard rule w'ould be, Ix'cause tin* former can be ft It, 
vvliilc in the n'ading of llu' latter ernas will arise, 
and a vastly largt'r time would Ix' occupied in the 
.latter than in tin' former. When it is neee.ssary to 
determine exact line measurements in a nnxiern 
shop, in order either to t(‘st a gauge, or to ascertain 
or to work to an <xld dimension for which tlierc is no 
gauge nnuh'. then the micrometer caliper is iimxI 
for small dimensions, or the nn'asiiring machine lor 
larger one.s. Kaeh of tliesc typi's is the offspring 
of Sir .loseph Whitworth's millionth of an iinii 
mea s n r i ng n I a e 1 1 i rn*. 

The Rule. W(* fx*gm onr <!< S' liption of 
the w'orking instrnm{‘nts of nn'isiireinent with 
the rule. d'liis is made* for j-eading din'd measnre- 
incnts as e.stimated by the oyr, and fi>r taking 
dimensions from wdth <()m passes ainl similar 
tools, ".riic forms of rnh's vary with the recpiire- 
meiits of Jiiany trades, d'hose of wanxl are used 
cliieliy by the waxalworking crafts, but metal ones 
mostly by Jiietal-workers, wlio are partial to the 
short rules of 4 in., (i in., and 12 in. in Icnglli, 
which can he carried in the }) 0 ( ket. Folding rules 
are not used wdien very necurate results are desin'il. 
The graduations on rules arc marked generally, 
though not invariably, on both sides, and only some 
of the luaiti divisions of inches are finely sub- 
divided. Large nmnboTs of fine divisions and of 
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fancy divisions are confusing. Only those in 
frequent use need Ik* given, as 
;;L in.. , 5 *, in., and in. are less often wanted. 
A small, separate rule may be kept with thes(^ divi- 
sions on, and a separate rule for decimal, and for 
metric divisions. Many rules are made specially 
narrow to go into confined spaces; others are 
made flexible to bend round ('iirves. Rules are often 
combined with srjnarc.s, the Idade being graduated. 
Ill doing aeeurali' work measurement should not 
lx* taken from the end, beeanse that is .snlijeet to 
wear. It is better to start from one of the inch 
divisions and read. 

Tapes. Rods, and Scales, 'fapes an^ 
Ilexihle rule'i, eonvenu'ut wlien lengtlis of many feet 
havt* to Ix* mea.snr(*<i. They are indispensable to 
land surveyors and hnilders, and to a limited 
extent are used hy engineers for measuring largo 
eireumferenees and laying out long dimensions. 
Rut tlu'v are not accurate (“iioiigh for very ])re(Mso 
w'ork, be<'ause their length varies with alterations in 
tt“mperature, and, moreover, tiu'y can he sti*eteh(*d 
by a ])ull. For accurate lining out, rigid rods of 
yellow i)iiie, about- 2 in. sipian* in section, and 
projK*rly seasoned, arc usi'd and divided off into 
feet ami the eoarsi'r sididiiisions on a length of 
from ."> ft. to JO ft., the ends projecting an inch in' 
two beyond tlie neat h'Ugths. Then a brass rule, 
iiin*ly divided, is sunk into tlie Jirst foot division. 
Fml m(*asurements are not taken, but only those 
from the edgi*. thus tlx* rule never wears, l.eiiglhs 
shorter than tluj ruh^ maybe readily taken, and 
those of great(*r length, by moving the rule endwise, 
with ])ra<*t ieally no risk. When fine fractional 
dinu'nsions an*, recpiired, in lhe.se, as in otlier rules, 
the reailing is takiii liackwards --t hat is, from tlie 
termination of a- 12-in. division which is not finely 
divided ba( k to the first- foot (or, in eommoii short 
rules, to the first- fin(‘ly-<livided inch). 

S'aie.s are used for laying out oil or taking 
dim<‘nsions from diawings which arc made to some 
proportion less th.an exa<d. size. They liavc lieen 
des<TilH‘<l in th(^ course on Duawi.nc foii Kxw.jfM-iKRs. 
'I’liey are not Used so much in tlx* shops as lliey 
w<‘re, be<-aiis(‘ now more detailed dra u ings give views 
to actual dimensions than was iornx'rly the ease, 
J'jveii wlx'ii drawings are iixuhi to sonu* smalh'r 
scale, dmx'usions are nearly invariably figuied on. 

'I’lx* rule is oflc'ii combined with other instruments 
wliieli < ontaiii ])rovisi(ui for contact measurement, 
as in tlx* slide (*ali])er ruh's, wliieh will bo better 
illustrated w'lu'ii we ('onsider Ibo forms and uses 
of ealip'rs. 

Surface Plates. d’lx‘re is a large group of 
tools which an* not emplcjyed for actual measure- 
ment, hut- for marking and testing the truth of 
surfa»*es, eenln^ lines, and edges. 'I’liis group 
iueludes all straightedges, surface plates, sqnare.s, 
bevels, levc'Is, plumb fxjbs. ami allied forms. Thoicih 
(Ix-y have tills one feature in eommon, they ditler 
widely in forms. 

A plane surface is one of the most ditfienlt figure- 
to produce, and the genius of Wliitworth was re 
tpiired to sliow' how alone it ran be done. lb' 
substitutetl s«'ra])iiig for the older method of grim! 
ing, and .show<*d that in order to originate anuccurafe 
surface tliree surfaces must be mutually eorreeted. 
For though it is obviously easy to make one surface 
eoineide with a second one, it docs not follow^ that 
either is accurate. It No. 1 is eoneave. No. - 
wdll be convex, or vice versa. But if three plate- 
are prepared, and Nos. 2 and 3 are fitted to No. *1 • 
and then No. 2 and 3 to each other, and then Nc- I 
to Nos. 2 and 3, this process of mutual correct ioii 



VARIOUS SMALL TOOLS 

Surface plate 71. Strait;Ute<lKe 72. Wintliuj; strips 73-76, Squares 76, Adjn.stal»l«‘ sipiare 77, 
>8 and 70, Centro squares 80. Combination set 81-84. Revels 86. Protractor 86 uiul 87. J^ovoIh 
89. Mercury plumb rM)b 90 and 91. Scribe rs 92-94, Surface gauwcs 96. (.oinpas'^es 96. Oividei s 
with loose U‘j;s 98-106. Various call tiers 106. Caliper rule 107. lieJiiu ialii>er 


rcstinjr a square 
88. Plumb rule 
97. Compass 
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can be ooiitinuod until all the plates arc as true as 
the limitations of the materials llieiusclvcs will per- 
mit of. Tlie final corrections arc extremely miiinto, 
and carefully locali.scd, as indicated hy the contact 
of the merest film of oil interposed hcl wei'ii the plates. 
The plates themselves [701 riljhcd to lessen 
.chance of flexure, and arc supported on three 
1 point.? only. As in tlie measuring tools, so in those 
I plates, some aro kept only for the corri'ction of the 
■actual working plates, which arc distrihuled about 
tho benches, and all alike arc covered [70] A when 
not ill use. I'licso plates arc used for testing the 
truth of siirfjices that arc required flat, either for 
bolting up to others, or for .slirlin^*. They are 
ofl(*n (Muploycd as a base for liniie/ out work on, 
though tiiat is not a legitimate fuiichon, because 
all occasion of unnccess.iry wear should l>o avoided. 

Straightedges. Tlierc is no essential 
difl'erencn in tho surface jdates and straight edges. 
The latter must bo origiii-ded in the .same way 
a.s tho surface plates, jbil cither can he, and i.-s, 
derived from n .‘^tand.nd .surface pl.ite known to ho 
true. A straigldedge, liowevaa* thin its edge, has 
sensible thickness, and tliercforo it.s edge mu.st be 
n Iruo plane, or free from winding, 'rhe larger sho]> 
straightedges of several feet in l<'ngth {71] arc 
often two or three inches in width on llie edge, and 
aro really narrow surJ'.i<-c ])lates, only the lengtli 
vastly exceeds tho width. These arc of ea.sf iron, 
deeply rihlx^d, often with feet as shown hy doft((l 
lines,” and got up hy .scraping, and arc us«d for 
scraping largo machino slides hy and as slan<l.u<l.s 
for tho production of smaller strnightedoes. When 
ii.sed for testing tlie .slides of luNivy machims the. 
slraightcdgos are held U]» in the oraue-sliuc’, face 
ilownwnrds, and Jow<Med on to tlie work tor (ri.d. 

These huger slraighti'dge.s are. gc'iierally camhered, 
as shown, to Ics.seu chance, of flexure. Hut th<»se 
of moderale and small dimensions mo paralli'l. 
I'hcy are made in metal ami in wood. Two ]);!ialh‘l 
•straightedges of equal W’idth arc tvh'ling fttripfi, or 
inirnlld stri})S [72], and they are u.sr*d to check tho 
winding of plain surface.s or that non- plane con- 
dition ill which ono or more jiorlioiis stand higlu r 
thiui Olliers. Tlie value of the. winding strips is 
that, being longer than tlie widtli of .‘'iirfaee being 
te.stod, they niiignify the inaeeui’acics, which are 
readily seen on siijhting along over the top edges 

In te.sjing W'oik with the slra iglitodge, i-halk for 
timber, nml red k'jid in oil for metal aro generally 
used, to show’ hy Ininsferenee of the eludk or lfa<i 
from the edge to Die face of the Avork the ]»ait.s 
wdiero cojitat*t oei iw.s. "I’his contact shouUl bo 
light. Hard ])rcssure and rubbing not only 
distort, l)ut we.ir Die «'dgos uiidiiiy. Also a 
straightedgo should be lield vert icallv, .and not 
tilted at an angle to show Du' light, wliich is not 
a reliable position. 

Squares. The numerous scjuares and bevels 
are combinations of s(iafLli(edg<'.s, the squares 
being Iwm straighli'dges fixed at right angles, the 
bevels with angles ca]i;ihlc of variation. 'Ihe re- 
ijnu'eineiits of luechanies aro so <‘xlensiv(‘ that each 
group ineludes .several designs and .sizes. 

There are two kiiid.s of squares — the /r//, or trying 
.'igiiarCj formed of two hladcis at right angles, and 
the set .square, the wmh of which is eoiitinuou.y. 
Tho first j.s used for testing both external and 
internal angle.s, chiefly the first: the .second for 
internal aiigle.s only. Some try-sfpiare.s have the 
stock and hlade of equal thiekne.ss { 73j. but u.sually 
the stock, or shorter arm is of greater tliickne.ss 
than tho. blade. f74| as being more convenient in 
use, the edge of tho stock aftording a .steady, 
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maintaining the blade straight and square acrosii 
th® material. This is sometimes exaggerated 
by forming a broad flange on the stock, so that tho 
square w ill stand upright. Heiiig wide, it will not 
Fera])C up llio .s.nnd in foundry mould.?, in which 
W’ork it is .s])ccial1y used. 

Variiifions in trying squai^s occur chiefly in 
dimensions, and methods of fitting the blade to the 
stock. 'J’hc first have a Acry wide range, from 
2 in. or in. to as many feel. The feature which 
controls the second in tho modern squares is the 
rritiuc of the proA i.sions for securing tho blade and 
stock. 'I’hc old ])lan, and Diat most common still, 
is to cut a SRAV kcjf doAvn ono end of tlic stock, 
iu^^rat the blade [74] .ind rivet it up. But the tw'o 

e. innot bo detached again for correction duo to 
wcir, nor is it ccrtiiin that tlic eilgc of tho blade i.s 
pulled up to a giiod hearing. Hence dcA’ices exist 
for a(;complishing both. Blades are scroAved in 
or on their slocks with 1a]iered screws or .split .seixwvs, 
Avhich pull Die blade again.st its shoulder, and which 
may or may not bo siippleincntcd by plain screw’.s. 
In some srpiarcs tlic blade, is filled against an open 

f. rCi* 1 751. Another provision .sometimes made i.s 
ftiat for atfjusting tlio blade transversely to its 
stoi k j76] which can he a])}m'Ciated A\hen a blade is 
too lofc^ or too .sliort to go into a rece.ssed sifiiafion, 
A eliimpin.g l>oll is fitterl in Die stock, and the 
Made is grooved to leceive Die hooked head of 
the holt. 

A sqiiai'e is tested by setting its stock against an 
edge known to he true, and by scribing a line on a 
fa<'‘ coincident with an edge of Die Made. If, on 
)-eversing the. jiosition of tlio .stock, the .same edge 
c-oinri<lcs with this line, the square is true; but if 
not, th(‘n Die square is innccurale hy half tho 
amount of dilTerence (77|. 

Set Squares* Those are nlw\ay.8 thin, made of 
Avood, or met.'il, or vulcanite. 'J'hey arc tised to 
test, intmnal angles. A subsidiary utility is that of 
coiiibiiiing eertain eomiiion angles hedween the 
hypotenuse of Die angle and Di(‘ right aiighnl edges. 
TlicsC arc deg., or else (»tl deg., and .*10 deg. 
M'lie transparent celluloid sipiarcs arc useful for 
lli<‘ dr;^llghl^m;lll, hc<ause tliey ])crmit of .seeing 
lines and figures on flic drawing bciieatli them. 

Tee Squares. 'J'hc.sc <li|]«‘r from tlio trying 
sipiarcs, ill that Die stock is ]aolonged to ridit ami 
left of the blade, since this lypi' i.s used only bitwise 
by dr.iught.smcn ngcainst Die edge of a })oard. 

Centre Squares. These arc squares only 
in name. Tho working edge of Dio blade n.akes a. 
tang('iit to any n'gular ;ire against which it is lai<l, 
and t luaefort' «‘oin( ides Avitli the centre of tho are, 
which centre is locatcil hy Dio intcr.sooiions of lines, 
obtained from tAvo or more setting.? of the square. 
'J'hcse ,iro made of wood, with ])iiis to make contact ; 
AAith the edge of tho ar<r {78], and willi metal edg(‘.s 
set at angle of M d('g [79J. In another form, .seen 
to the right in 80, the instrument i.s inade to fit 
a rule, which thus becomes the blade. The instru- 
ment. to th(‘ left in 80, also clamped to tlie rule hy the 
same dcA’iceas that shown in 76, combine.? a square, 
a bcAH‘1 of 4.5 deg., and a .spirit level. A i>laiii 
periber i.s also screwed into the frame at A for u.so 
when detached. 

Bevels. Bevels are also jnccin cctly termed herd 
sqnare^s. They arc used for laying off and checking 
aiigles, which, however, are not marked on the bevels, 
but obtained from u jirotraefor. They eompri.se 
a rigid stock, and an adjustable blarle, W'hich i^ 
tig'll toned at any angle by means of a .screw. 1 

The objection to the common bevel [ 81 ] i? th|t 
in small angles the inner edge of the blade com| 
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so far down the stock that the available length of 
the blade is iniieh sbortoned. To remedy this is the 
reason for the ofjiiet design [82], in whi(di the available 
length of the blade is tfic sanni at all angles. The 
long open slot also in the ooininon b(ivel is objec- 
tionable when cheeking the edges of very thin 
material, and this is absent in the offset type. 
In 83 the stock is slotted as well as the blade, so 
that by moving tlic latter down llie slot, either sale 
of the bevel can be iis(‘d, whi<*h is imj)osslb1e 
in 81 or 82. 'ri )0 eoinf)inaiion bevel witli tliree 
blades j84| provides a wider range of utility than 
tl)e onlinarv type. The ends of the blades are also 
ground to d(*finite angles. 

Protractors. Th<‘se, also ternual invd 
protraeJors, liave the angles set out on the face. 
'The common form is a plalcal half disc divided rouml 
into degrees, from which a lawel is set, or lines 
marked off directly. But many instruments inehnle 
a blade adjustable round u graduates! j>1ate {85j 
with a vernier rea<ling. 

Spirit Levels. 'I’hese |86) are, used for test- 
ing the general level of surfaces, not in the same 
sense as surfaca* )>lat(‘ tests, but for setting up a 
surfar’e known or assumed to bo tni(‘ in a truly 
horizontal posiiion. 'ri>ey are employed by many 
trades, but cbietly in the dej^artinents of Imilding 
and engineering. 

Levels are mostly short, measuring less than 1 ft. 
in length, l.hiless a surface were jKafectly true, tlu -^e 
lengths would be itisufficient to afford a fair test 
to tlie general horizontal aecturaeyof a surface sova r.d 
feet in length. They are therefore laid u|»on the 
top edge of a ])arallcl straightedge, long enough 
to extend over tlje surface to bo levelletl, so a\ciag- 
ing all slight in('((iialities. Sometimes the level and 
straightedge are permanently united, which is a 
good plan wlie?e the work done in a shoj» is of 
a uniform eharaeter. 

Levels used in the ordinary manner wear m time 
on the base, and so cease to indicate truthfully. 
Then, if the instrnment is turn<‘d end for end, the 
one-sided positions of the bubble must be alike 
on reversal if the surface is true. But some levels 
contain provision for adjustment |87! to compensate 
for wear, in the shape of nuts which elaiu]) lugs in 
wliieh the ends of the bubble tube terminate. Tlu‘ 
ordinary rigid levels must have their base corrected 
now and again. 

Tile woodworker uses <-hietly levels with w'oo<h*n 
st<7eks[86], the metal -w'orker with those of metal 1 87 J. 
The wooden one's are generally protected with brass 
plates next the ends. The bublile tube is sunk into 
the wood and eovereel with a laass plate with a 
central bridge. In some metal instruments the 
tube can be turned round in a easing of brass ftir 
jiroteetion (87J. M any levels have a sidesiglit; the 
ordinary W'ooilen ones can only be seen by look- 
ing dow'ii dire(*lly on the to]>. (\unbinatioii 
Ipvcls are tliose which have provision for testing 
the truth of perpendi(ailar facies in addition to 
horizontal. They contain two biiliiile tubes at 
right angles in one sbx'k. Some levels have a 
veeM bast', which allows them to be used on 
shafts or tubes. 

Plumb Bobs. These are for testing the vertical 
truth of faces and centres, and de^x^nd for their 
action on the suspension of a pear-sha))ed weight 
with a point from a cord. This may be u.scd alone, 
or in combination with a straightedge, termed 
a jaiunib rule [88], In one type, a hollow lulx? with 
a point-ed end is ftljed with mercury [89] which 
comes to rest quicker than a bob of lead, and is 
^i^Uer lpr a given weight. 

Art .■*. ' . 


Marking and Dividing Instruments. 

♦Sharp- pointed iixstrunients of various kinds occupy 
an important place in the work of measurement. 
These ineludo scribers, surface gauges, compa.sse,'?, 
divi<lt*is, trammels in various designs, which an' 
<‘onstantly being used by mechanics working in 
w' 0 (xl aiicl in metnl. Lines must Ixi scribed — that is, 
seratehed or cut, and centres must be pricked oj 
]H)ppf‘d to be ]»ermanent and imobliterated by the 
usage of the sho|)s, and to be accurate enougli to 
cut by. 1’he finer the fines the better, so long as 
they are visible', beeaus? a thiek line has sensibt* 
width, which is c)bje<t ion able. 

The Scriber. 'J'bis is the instrument by 
which lines are draW'U, guided by the edges of squares 
ami straightedges. One end is a point |90l, the 
other is ofl(‘n a knife edge |91l ; 90 is the engineer s 
SCI iher, the hook at the opposite end being often made 
to hang tlie instrument over the, pocket-edge of 
trousers ; 91 is the form used by w'oodworkcrs, 
the knife edge cutting like a ehis('l into the wood. 

Surface Gauges. Mount a double-ended 
pointed instrument in a su])port, and the surface 
gauge, or srr<7>//u/ block, in its ermlest form results. 
For the .steady blrn'k affords a rigid stipport to th(' 
serihe?-. am) the latter can be adjusted vertically, 
and traversed along the faces of work, seribiu'jf 
lines as it giu's : hence one of the utilities of the 
marking-out table wdth its true face. In this way 
any number of horizontal parallel lines ‘can he 
scrilx'd .it all lu'ights w'ithin the range of the surface 
gauge. All th(' dilfon'nees in these tools aii* 
matters of detail, difft'n'iices in plain common- 
place fools and those of high iireeision. These 
variations ('onsist chiefly in the iuer<* adjnstnieiil 
and )»in<'hing of the s('ril)er holder by a thuinh- 
.scfcvv, and the employment, of finely-pitched or 
micrometrie screws for effecting the .adjustment ><. 
These f.ak© various fojius in tlu' hands of ditfert'Ut 
maimfaeturers, the result being that ]iositivi‘ 
and exact minute dimensions can be obtained by 
di\ i.sions on the instruments themselves. Tlu'scjuv 
a great advance on the old bloeks, which had an 
upright pie<*e, against which was clamped a flat 
slotted serilxr fl'he serihers are made of roiiml 
rod in most eases now’, 'riiree forms out of man\ 
are illustrated in 92, 93, and 94. In 92 the serilicr 
stem is carried in a split lug. A, tightened with :i 
screw and wing nut around the s^-riher, and on tic 
stem or ]»illar, B, whkdi is supjiorted on a steady ba^c 
hollowed imderiieath to leave an annulus only «>! 
IxMi ing surface. This block, in common with otliet 
ha.s a hoh' in the base to permit of passing the scriber 
down to form a depth gauge. Tn 93 a relinrnieui 
(M'eurs in the form of the mfl!('d nut at A, which liv 
means of a finely-threaded screw' inside the has<* 
afl'onis a fine adjustment to the height of t!u) 
])illar, and saves troublesome tapping of the serih r 
to make minute alterations in the height of point. 
'I’here are several other methods of effecting fine 
adjustments. Fig. 93, B is an exttmsion piece for ' 
increasing the range of the instrument. A high-clas’ 
universal gauge is shown in 94. The stem is pivot c<i 
in a lug in a heavy base, so that it can be set in aii\ 
position between the vertical and borizoutal. h'!’ • 
base is vee’d to tit circular bodies as well as Hat fa( <■'. 
Friction springs roUiin the stem in po.sition w'lii!” 
making adjustments, and also the scriber in ’ 
clam])ing bos.s. Piits at a are fitted to be pusli"! 
down below the face of the base; when the base co' 
1x5 slid along the edge of a surface plate to niai ’:. 
line.s on a horizontal faeo. Many scribing blo' I 
have rules fitted, some have a micrometer, makii'. 
them very preewe iiistrumenis of measurement 
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Dividers* Compasses, and Trammels, 

Those instrumoiits arc used both for divi<bng 
and for marhirig arcs of circles. Kcm-c they 
occur in a large range of dimensions and dogrtM‘s of 
]»re(Msion; from those adjusted by the hands merely 
and clamped with screws, to those in whiih tlie 
ndjust?nents are inkTometrio in tineiu*ss and 
])recision. In strictness there is no (‘sscntid 
ditferenee bctwci'ii the dixiders and (•om])ass<*s. 
because inaiw of tlie latter comhinci th<‘ tindy- 
threaded screw of the former. Jbit coinmennally 
the dividers are classed as tlios<i wliioli an*, opened 
by a s])ring, and closed by a wing nut. and s«-ivw ; 
and compasses are eitlu'r clam|»c<.l with a m-icw 
]) inched on a cpiadrant or liave in addition a lino 
adjustment or .serexv; or have neither, com])rising 
legs and hinge only, with or without a clamping 
screw in the hinge. 'I’inis 95 is a compass, 96 
dividers. Fig. 95 is tlie host form of c(nninon 
< •om])ass, bccaxisc it combines the fine screw a<l- 
justment at A in .ad<lilion to the clamping wing nnt 
;d. B. The dividers (96J dilfer from the tddci* 
hinds in having a s]>ring loop separate, ;ind only 
it It ached to the legs iintead of being in one with 
them. 'I'hore is a knnrltal s((‘m. A, wliicli reiuhas 
it easier to handle and twirl the insliumeril than 
l»y holding the S)ning itself. 'I'iie luit at B is al>o 
an improveinenl on th(‘ solid nut, hocause wlum the 
legs are sjuamg logeth(‘r a little with fhe left hand 
(lu’nut frees itself from th(' thre.nl.and can be slid 
along instantly, inst(‘ad of being turned through the 
whoi(' distiinee. On releasing the. h'gs, the mil 
grips the thread.^ again. mil, B, is like a split 

<‘!nick, its nose Ix-ing coned to match a coiumI ring, n. 
\Vli(‘n a presses its cone en tic* nose, of A, 11i<‘ latter 

eoin])r(‘ssed inwards sulliciently to engage, with 
the screw threads ; wlieji free from the eoen i<>n of 
c, its elastk'ity causes it to open ontward.s. 

Alost compasses have rigid h'gs, but .some have 
also supplementary jioints [97J. 'Dio advant.igo 
of the latter is that the points, moving in })ivoted 
holders, carl Ijc set ]ierp('ndjeiilarly, howiwcr 
niiicli the legs may he spread, and also that tin* 
points may bo set in ditferimt ])l;mcs to suit centos 
or ares which are not in tlie .same, plane. ()tt<*n 
tiX'si; combine calipers witli jioints, being situated 
at ujiposite ends |97| A, tlie legs being juvoled to 
th<* main legs, still with ad vantagi* of per])cndiculai- 
setting, ill other forms this combin.itioti exists in 
the cornpu-'i.s ai/ij/rrs^ or In nnu ph rod itf s. 

Trammels* 'riie-e, are for larger radii and 
'(■ntres than can lie obtaiiu'd with eoinpasse?-. 
The trammel lieads slide along and are adjusted 
■I 11(1 ehiinpt‘d on a ]iarallel beam of wood or inct.d, 
and di'signs vary. Some li:i\(' a lino .screw adjiisi- 
'n<*nt on one bead, some, combine, [imvision for 
inserting a jieticil in a tube on one liead ; but 
’'■nerally two ])oints only and elamjiing sei-ews 
ao included. 


Calipers* Tla* basis of all the contact gauges 
the commoii adjustable caliper, comprising two 
gs adjustable round the pivot, and capable of 
■aking either external or internal dimensions. 

I he fengtli is Mien riNid ofl’ on a rule or a gauge. 
Any common calipers can bo u.si'd for taking e.x- 
t‘‘tnal or inti'rnal dimensions. But it is more eon- 
^'■nient to have two instruments, tlie former !98j 
' “w-legged to pass over large diameters, the latter 
1 99) straight to go into small bores and spaces. 
lhe.se constitute the. two tyjies on which modilied 
h'lma are fashioned, with or without eapaeity for 
i'Jie screw adjustment. Sometimes the two instni- 
‘'icnts are combined in one on opposite sides of a 
^^ntral pivot [100], in which ease both pairs of 


points should give the same diimmsions. 'riiis 
typo is also u.st'ful for measuring chain Ix'ied r(‘c(‘sses, 
the straiglit legs being pas.sed through and ojiened 
out, A\li(‘n the size is measured from tlie curved 
lei:.s lying outside ; it would otherwi.'.e be impossible 
to record t!u‘ diineiisions, because when the eali|MT,s 
are removed from tlu'chambcr. they imi.sl besipieezed 
inw'anls, and the si/.i‘ is tluMcforo lost. Jlerma 
plirodites, (»r compas.? ealijKTS I101| af'i' not true 
calipers, bid thi‘V have one poinlial compass leg 
and one caliper h-g. 'riicir v.aliic consists in 
scriliing lines from c(lgcs, guided by the caliper 
leg moved round or along tbi' edg(‘s. Centres 
can also be loimd wlam ]»liigs an* iiiscrbal 
in rough bori's ]ncp.uatoiy to marking out for 
Inn ing, cte. 

Calipers f»f tbt‘ foregoing forms art' adjii-stcil 
finely by tapping lightly om* leg agaiiivt a rigid 
liody. But otluM’s inclnd(‘ screw provisions for 
such adjiislminls, by wliicli much time is savisl. 
'J'liiis in 102 a line screw'. A, with a knurled head, 
moves in a put, B. at 1 he, imd of t he plate attaelaal to 
the joint, Fig9. 103 find 104 are vari.int.s on the type 
of compasses show n in 96, Im)|1i in regiirdtotluMitting 
of llie nnt lo the sr-rew, .ami in li ivinga spring hearl. 
'riuMigh m iiKist ca‘^(‘s the caliper must be set on a 
rule or gauge to read the dimension t.iken, some 
iiistniimmls eombim' a, ipi.-idraid rule | 1051. 
sonielinn's a straight rule on Mu'* side opjiosih' 
to the legs, on winch tli(( dimensions can be ri'.id 
off. 'J’hese, forms are- not popular, lad I be same 
principh* m ollic'r giii.ses- tli.d of the caliper rule 
and v(‘rni<‘r, .and micrometer calipers-- an‘ largely 
emph'yed. 

The Gauges. 'I’liongli in (Ik* calipers the sense 
of touch indica1(‘s wlnm Haw .an* in .actii.d eonl.ael. 
W'itli the turned work on opposilo sides of its 
di.amet(‘r, this dc\ i('(‘ is not an ideal one, boe.iuse 
tlie Mile still all'ords the final lest ot truth, the e.ali- 
pig's bm'ng l.iid dircelly upon tlie di\ isions of th(‘ 
rule in order to delcrmine (1)'“ si/e re((iiir(M|. 'fids, 
therefore, is not 'i strietiu^ss a mo(le ot mea.snremeid 
obtained l>v llie sens(‘ of toiicli, smci‘ tla* rule l>e- 
eoim"* lli(‘ < lu‘ek. wbieli is of an (xail.ir kind. In 
order that lb(‘ s\sl(Mn of me.a.snremeid by loiicli 
shall be stii«‘t)y c.irrkal onl, lla* caliper miisl, hi- 
cbeckcfl m»l on (lu' rn!(\ lad .(gain''! .» fixed and rigid 
st.and.nd such a.^ .aiiollier l■allp(‘r, or a gauge. To 
this (he object i<ai may be m.ade ihiil il wmild in- 
volve an (‘\perisiv(' .scaics of lived g.niges, because 
the iiiimbei- of dimen^ion.^ reipiired would be 
numerous, .and tins would be true in a degree. 
'rij(' system j.s (wpeiisive in its lirst inception, bid 
it eomluees to smb great economies ullimab'ly 
th.d all lirm.s who run t!u‘ir sliojts on modern liiavs 
.adopt it. d’lie simplest cas(‘ which occurs is (hat in 
which there a re two gnigi's for .any om‘ diimaision • 
namely, cxfcirial and intern. d -so (jjat wlnl(“ one i-. 
nsi'd for testing lli(‘ .iceur.aey of extermd ji.arts, 
the other is employed similarly loi- intern.il p.arts 
wlii( h ha\(‘. to eorrespoml. Cr if there is no such 
corrcspondiuicc, .a (hdiuite dimtaisiiai is .sia-iircd 
at om-c, with a degree of pna ision whjeh c.anmit be 
obtaimal by lefereiKa* to a iiil(*. Mo(h‘rn sy.sb'ms 
(m" measuremeid .ire lliiis both absolute and relatixe. 
That is, a dimension may be worked to fraetion.d 
poitiims of the inch, *>r it may be m.ade to corn*- 
spond with .another dimension. In each of these (‘ases 
the methods followed to ilay are (assent ially t)u>se 
of WTiitworth, and though the devices .adopte<l 
in each ease are dilTerent, yet the vaTitie.ition in 
each depimds on tlu* sense of toueli. do the first or 
a bso bile class belong the caliper rules, vernier, and 
inieroinelcT c.diper.s, to the .s(.*eond tlui Hxc'd guuge.s. 
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But the division into rule incasnreincnt and 
contact measurement is not of a liard and fast 
character. Many instninients combine tlm two 
functions, as the micronicU‘r and vernier cali^x^rs. 

Caliper Buies. The simplest cali])er rules 
comprise a beam with a tixed jaw at one end [106], 
and another jaw whic'li ean be slid aloncf the beam, 
and adjusted and rlar)i|)(Ml to any width of oix^n- 
iiijr within the range alForded ])y the length of the 
beam. Tlu; latter is divided out like a. rule into 
Knglisli or metrie subdivisions, or both. These are 
sometimes made in wood, but luostly In metal, and 
fill a useful ]>lace in the shops, hut they do not 
admit of measurements of higher proeision than the 
rules do. I'lu'V simply save the troulile of taking 
separate measurements, ami eoni])rise a ealiper 
grafted (mi a rule. 

A retinemont on the ealiper rule is tlie so-called 
caliptr square or hcn)n caliper | lOT], which is a stage 
l)ctwecn the rule and the vernier tyi»es, points in 
which will be noted in coiiiiection witli the latter. 

Vernier Calipers. Kor very line measure- 
inentR (he vernier is applied to the (*ali]u r rnie, or 
beam ealiper, or vernier caliper, ]>rodu<‘ing a most 
valuable instrument. Its design and eonstruetion 
is shown applied in 108, and the V(‘rnier is enlarge<l 
in 109. 

Each inch along the bar or beam is divided 
into ten parts, and each tenth into four parts, no tliat 
each in<jh has forty divisions, 'riie sliding jaw 
of the caliper carries the vernier, on which a 
leugiii ecpinl to 24 divisions of the main bar is 
divided into 25 parts 1109), or 20 parts in 108. 
(Clearly, therefore, eneb di^ isi(ui on the vernier in 109 
is short (*r than each division on (1 j<^ bar l)y one 
tw’cnty-fifth ])art of the fortieth of an inch, in other 
W'ords, by *001 in. Wlxm (be zero mark on the ver- 
nier and the bar <oin<-i(lc, the oaliper is set. to 
1 inch. Any other distance, excepting (hose at (he 
cardinal divisions, 2 in., 11 in., etc., is taken l>y the 
distance to wliieli the zero scale is moved to right 
or left of the zero on the l)ar, or (lie inch divisions 
on the same. distance to right and left is 

eoniitcd as the number of divisions tlie z.ero point on 
the vernier has been moved, say, from tlie zero point 
on the bar. "I'he number of divisions counted 
to where one is found that corresponds with one on 
the bar will be the number of tliousandtlis to b»* 
added to the distance read off on the bar itself. 
Calculation is facilitated by (*alliiig the tenths (*100), 
one hundred thousands, and (he fortieths, tweiity- 
iivc tlionsandtlis (■025). 

In llu' illu.stration [109] the \ernier has been 
moved to the right 1 ,“j in., or 1*20 in. 'I'he sixth 
line of the vernier coincides witli a line on the .scale 
(indrated by the arrow), so making 
to be added to the reading from the scale, making 
the total reading one, and two hundred, and six 
tliousand-s inches, or 1 ’200 in. 

Around (his vernier ealijier several designs are 
evolved. Generally i)rovision is imule for ffnfi 
adjustment (»f the sliding head by means of a 
fine screw in a second slitling bend, B [108] ; 
also in the beam calipers jl07], wliicli is brought 
np and pinched -at a convenient distance away 
from the head to wliieh tlie loose ealiper jaw is 
attached. Other device.s are used in (Vmtiiiental 
designs. Many of (lie.se (Calipers arc made with 
compass points on the side opposite to the caliiior 
jaws. Also inside and outside calipers are formed 
on opposite jaw's. 

The other great group of cali|iors, the miepometcr 
differs from the vernier in the method of ob- 
iii inivig 6no divisions, which involves a different sliape. 


Micrometer Calipers. Tn this design 
the principle is that of tho Whitworth measuring 
machine— namely, the subdivision of the pitch of a 
finely pitched screw by equal divisions on a oireular 
wheel. Obviou.sly, for a movement of each arc of 
division on the wheel the screw moves a jaw throiigli 
a eori*es})onding division of tho pitch, which is 
therefore n definite dimension, however tine it may 
b(*. The yirinciple i.s worked out in a different, 
manner in the micrometer calipers than in the 
larger measuring machines, and they do not read 
to so tine dimensions. The following is a dc.scription 
of the Ikowii and Sharpe micrometer [110], ty]«eal 
in the main of others. 

Fig. 110 gives vie\v.s of the .same insirnment 
in external perspective aliove, in longitndinnl 
.section below, with a ratchet stop to the left [lllj. 
'file ligiire.s on the horseshoe are decimal equiva- 
lents, for ready reference, 'fbe spindles A is movable 
to and from the anvil B, and between Ibesc the work 
is nma.sured. \ is actuated by the fine screw (\ 
I) is the barrel, in one with the Imi-.sesboc arm K. 
'file .screw tits in a nut, F, wliieh ente?-s a n^ce.ss in 
(lie liarrel. A similar tlireaded rmt, G, afforfls 
additional support to the .screw, and is u.sed to 
take np wear. It is Ihreaded cxbanally to tit 
a screw cut in tlie end of the barrel ]), .and W’itli oik* 
<‘ut in a lock nut, 11. Tlu‘ screw threads in (t iind 
H are Jiuer than Iho.sc' of the main screw, (.\ for 
ex.act adjustment. A ring, 1, encircles ilie ]>]ain 
spindle A. It has a split tajicred lioss threaded 
externally to take the sle»‘ve, d, wilh a knurled 
head. 4’his damps the split lioss around the 
spindle A. loi'king it after setting. A variation in the 
])Osition of .1 is shown in the up|K‘r and lower figurc.s. 

4’liesc c.alipiTs measure to i,H,uhi. The screw has 
forty threads per inch, 'fhe graduations on (lie 
b.arrel, some of which are seen at a in the np)X‘r 
llgure, in .a line parallel with the axis of the screw, 
are also forty to the inch, beginning at 0, Eaeh 
<livision. therefore, eorresfionds with the. longi- 
tudinal distance (r.a versed <lnring one, revolution 
of the ser(‘W. The bevelled edge of the thjmbh' 
adjaeent is graduated into 25 part.s, A.s 40 x -’> 
cjpials l.tHMh eaeli movement of (he thimble round 
one divi.sioii adv^ance.s the .si rew -^yo^pn. 

Very Fine Measurements. Smallei 
readings ean bo taken by estimating by the 
eye a half or a CjuarUa- of a division round (be 
(liimble, ,so lliat a lialf or quarter thousandth 
e.an be estimatial very accurately. But for finer 
divisions a eireidar vein kb* is embodied. It hue 
10 divisions, wbkdi occupy the same space a.s nine 
divisions on the thimble. When a lino on the 
thimble coincides with the first, line on tlie vcrnicM*, 
the next two lines differ from eaeh other by one- 
tenth of the lengtli of a division on the tliimble. 
and so on. lienee, wlieri the thimble is turned 
so that a lino on it coincides with the second line 
of the vernier, the thimble has moved onc-tenth of 
the length of one of its subdivisions, or ^ i }p — i Oooa- 

As it is possible to vary the amount of pressnit 
on the instrument, and thus obtain varying r^ding>. 
a rat<*bet .stop | 111] is fitted to some calipers. K 
a ratchet. A, with a .spring pawl, B. If more pressure 

is exercised than thcat which suffices to set (!»• 
instrument, the ratchet slips past the i>awd aiul 
8to]»s the further turning of the measuring sjiindh* 
When (qieniug, the jiawl catches the ratchet and 
prevents slip. 

Variations in this type of caliix^r by vario'c^ 
)naker.s con.si.st in different methods of taking >>!' 
the wear on the screw for tho purpo.se of re-adju^-’ 
inents after long service, some making it on the 
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anvil, Kouu* on the tliiinblo. Also in tbe ooin- 
parative bneness or coarseness of tlie readinjrs, in 
tl\c range of tliincnsions available, and in the 
jrradnations in English or metrical dimensions, 
btliei* variations are the coml)ination of two 
calipers in one head for ditTerent ranges of dimt'n- 
sions, or for two ditnensions nearly alike, as for 
slack and driving fits. Others are iriade for speci.d 
functions only, as for measuring screw threads, 
wires, tubes, shei't metal, ete. Another (list ifiet i«ui 
is that betwc'en small and large types, which 
involves a dilTorence in design. 

Large Micrometer Calipers. Ihe 

small micrometers do not usually extaa^l 2 in. 
maxinuMU eapa(*ity, lait larger ones are mad(‘ (»f 
hors('shoe and beam types for larger dimen'^ions. 
In these the range of the micrometer screw' mo\e- 
ment is still small, not (‘xc(‘f‘ding I in. usually, but 
the larger dimensions are obtaim'd by the large 
size of the hors(\shoe in the one ease, and of tl)e 
length of the b(‘am in tlui other, alorm which a 
movable head can be set in several jiosilions. 

Eig. 112 is a large luwseshoe caliper, with a 
micrometer s])indle to the right. Elu* anvil to II 10 
left has provision for taking up w<\‘ir with two ring 
nuts, and two other anvils (one of which In shown 
sc])aral('ly <>1- A) are supplied for si/.evs which th»» 
I in. range of the micrometer cannot accommodatt'. 
'I'he longest anvil would, for inslanet*, iihmsiik' 
from It in. to 4 in., the n<‘xt one 4 in. to o in., and 
tlu' sliorlest o in. to tv in. ]k‘am micrometers ai<' 
shown in 113, 114. 4’hc main inch divisions arc 
ohiairmd by clamping the main lu'ad. A, with its 
s(‘t-scrcw% Ib by the litu* on th(‘ hevt'lhal edge at (/. 
The adjusting block, (\ is clamped als(» near in 
oj'der that th(‘ e.vaet setting of to the inch divisions 
Mi.iy b(' ctTrct<‘d by tin* milled head, I), 0 (R‘rafing a 
tine screw. 'J'he micronu'ter then gives parts of 
the inch. 

in 114 the h(‘ad is set precisc'ly l)y !>»e.ans of .1 
|tlug. A, pushed through .a Ijole in both lu'ad and 
hciini. 'rh(* phig is liardened, and the holes arc 
hiislu'd with liardened steel. Each separate hole 
in the head matches its own in the beam for ev(My 
inch, thus s])reading the total wear ov(‘r the six 
holes and .simplifying the work of manufacture, 
^iuce, w'hen a set of ]>lug-h«vles are la])p('d out 
correctly they a?e. done with, and the next holes 
ire treated — a much sim])ler job than trying to 
make a, single hole in the h(‘am answi'r for all the 
settings. 

Prom these; leading instruments many others 
h.ive he(‘n derived, or their underlying methods have 
homi grafted (.m common tools in order to remhu- 
thmn instruments of high preei.sion. 'riu'v inelmh* 
everal kinds of de])tli gaug('M and rod gauges, which 
m their crude forms every workman lias to make 
use of in mea.suring depths below a surface, or 
'liameters of l)or(*s, or distances between opposed 
h I'es in situations w'here the common rule or 
■ alipers cannot be intiaKluetal or would not be 
suitable. Tiie vauniiT and the mieromoter both 
appear in tlie.se itistrument.s, varied in their methods 
<>i application according to the ideas of dilTenuit 
lirin.s, 

IVod Gauges. Pig 115 is a high-class rod gauge 
with micrometer readings at the right hand, an 
unmenae advance on the gange.s made by workmen, 
^be principle is identical with that of the micro- 
meter calipers — namely, a finely- threaded .screw. A, 
a divided bead, B, the graduations of whieli are 
J’cad as they pass the arm (.’, The screw T) clamps 
tite setting) if required, by means of a brass anvil 
pressing on the micrometer screw'. To increase the 


range of the instrument, extension rods, E. arelitted 
in a scx’ket, and (‘lampi'd witli a screw', K. Otluu* 
types (^f these gauges ar<‘ mad<* with the senwv 
entirely coma'alcd and protiM-ted. 

Depth Gauges. Pig. 116 is .a high-elass 
juieivimeter depth gauge, which (‘an also lu* used as 
a rod gauge on being detaclu'd from thi' foot. A, to 
which it is scr(*w(‘d. with a har(l('ned contact pic'cc 
then in.scrled in the screwed end. 4'his (*n(l, B. 
contains the mici’omct(‘r screw and the bcv('llc(| 
('dge at //, the circular divisions (‘orres|)onding with 
th(‘ thimble in 110, and reading to thousandths 
of an inch. "I'la* stmii (vr lod, (', is gr.adu.ated in 
inch(‘s and (jiiarter inches. 'I'hc si'clions to the 
h'ff show' th(‘ splits for taking u]) wear. 

Fixed Gauges. 'I’lu'si' .ill h.ivc mn* feature 
in (‘ommon -the (‘inhodimciit of a rigid unalliMahlc 
dimension. 'fhi'V oi'cur in numerous hums in 
cylindrical and flat lyjx's, and in various degrees of 
accuracy, r(‘lati\ a'ly e<varse ;nid lim*, .and in standard 
and ill limit si'/i\s. Some of tin* most n'tined 
mechanical nu'lhods aia* in\olv(‘(l in the manufac- 
ture of these ills! iix liiding h.irdciiing and 
extiamu'ly line Lu-indiug, so that di'grecs of accuracy 
rang(‘ from tlx' coarse in. to the very littc 

, 00(1 ) 

.Much work m (‘riginc(*rs* >lioj»s has to Ix' accurate 
within of an iixh, a very great (h‘al within 

from loool^* inch, and iiix.*r. Now, 

it is easy to ol)s(‘rv(‘ loot^' of an inch by sight 
alone: it is not jvosMhh* to estimate -,,,'f,„tb, much 
less ,,hm)o^^' lh(‘ (‘y(‘. And althoiigli i,\,,tb is 
visible t(» lh(‘ eye it is not pnicticahle to work to 
that dimension by silling I lx* rule aga inst the work. 
Ill all these lim* measurenx'uf s, therefore, the si'iisp 
of tmicli is relied on, and the mi'aiis used are 
alVordiMl by gauges gioimd to precise dimension:^ 
ro(piir(Ml. 

Plug and Ring Gauges. Tn their simplest 
form the.s(‘ consist of om* plug and one ring |117, 
1181 of the same dimensions, 'rhat is. the plug 
can he just ii. i'rled within the ring if a \t'rv lino 
film of oil is interposiMl without any slaekni‘ss in 
lilting, 'rix' oil is ix'ci'ssai y. b(‘caus(‘ if not applied 
the (viK' would or hold so |;ist within tlie oilier 
that the two could not be separaUsl. Such gaugi'f? 
are termed sfandnn/, Im^c.iusc of exact si/es, as 
1 .1 in.. 2 in., or .4 in., no more and no less, wdtliin tlx; 
degri'c of I'.ecuracy mechanically jiossihle. 

Now', it IS not (iiillciilf to s(‘e that w ith I hesf ring 
and plug gauges alvsolutely rigid, with no possibility 
of springing or yi(“lding to prcssuri', and made t<> 
tit (Mch other .absolutely, tliat a piece of tissue- 
paper, a tangible re]>r('sentat ion of I>''''I' 

of .all inch, could not possibly lie insertial bctwiaai 
the two gaug(‘s, and tluMcfore if work is turned and 
bored (“xactly by these gauges, then it will lit 
within something less than llx' thickness of the 
I is^u(*-pa per, and th.at the latter tluaelorc is :i 
eo.arse dimension. 

In one way. how(‘ver, such gauges might be made 
to pa.ss work so that there should Ik* two or thn'c 
times that diiriaciiee in the thiekiiess of jiaper. If 
one gaiig(‘ wa*re eniploy(‘d at oix* temperature, .and 
th(‘ other at a tem])erature eonsiihaalily higher or 
lower, then when th(^ work should lie brought 
together under normal eiviiditions of temperatun', 
the jiarts so lilted would n(vt eorre.'.^iond. This .at 
once indicates another element of which eoiisjdera- 
tinn must be taken. I'lien, further, .sometliing 
depends on the natme of the surfaces whieli arc; 
turned, or, when exceedingly line titting iseoneernt'd, 
which are ground ; whetiier they are done very 
smoothly or rather coarsely. 
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There is another matter which shows how ex- 
tremely close the fitting of tlio metallic surfaces can 
Imj made. It is quite possible to fit them so well~-a 
plug within a ring — that though they can be slid in 
while dry, they cannot be separated again. 1'hc 
metallic contact is, in fact, so close that molecular 
adhesion takes place, and sc})arati<)ii must be so 
forcible that the metiil will lx* striated and torn 
out by the ])rcssurc. But before that occurs the 
jiroeision of the fitting will have gone past the 
part of an in< h, witli which we started 
for the purpose of illustration; in fact, as then 
mentioned, that, thougli extremely fine if judged 
by the ea.r])enter's rule, is much exceeded in the 
engineer's shop, gauges being made to the -vj/onth 
pirt, and the coarser ones to part of an inch. 

Mr. Viall has staled that gaugi'S can be made 
within a limit of '()() 0()2 in., but makers will not 
guarantee that th(‘V will he within that limit six 
months after manufaelure, since steel eli.anges, 
‘‘goes and eomes.’’ Jhit they can be made and 
guaranteed to remain for an imh'tinile pc'riod within 
•0001 in. He also states that when measuring 
standard [dugs hy llie aid of the Browne and Sharpe 
measuring machine, diflerences of •00002 in. can l>e 
readily felt by those who are not experts in measure- 
ment, while hy those who are, difference's of *00001 
can be readily detected. It is possible to make 
imrlcing gauges within a degieo of aeeur.icy 
measured positively hy ;.„<\„(,th part, of an 
inch, tliirty times less tlian the thickness of 
tissue [>aiMT ! The finest film of go]<l leaf that 
floaty in the air is about that lliiekness. Limits 
of guaranteed in the be.st 

gauges, used for reference. 

Limit Gauges. Standard gauges do not. 
measure all the degrees of lit ting that are neces- 
sary. Thus, for example, the tit of a shaft in 
the boss of a wheel in which it has to he keyed 
is a tight, or drin’ny fit, or a force fit; that is, the 
shaft must he driven in, or pressed into its bore. 
But a shaft journal rotating in a liearing must Ik* 
an easy fit, or a .slack or fit, otherwise it would 

not revolve. Jbit there arc also .sever^d degree.s 
in slack or running fits, dcjiendent on the classes of 
work, and ranging from u free fit without any slaek- 
n(‘.ss to a fit at the other extreme with in., or 
;j\; in., or even in. of slack. Now, the work- 
men using standard gauges have to make these 
various allowances over or under gauge sizes, 
wliieh results in want of uniformity and some 
waste of time oeeupied in making trial fit.s. 1'his is 
inconsistent with a system of good fitting, and is 
impraotieahle in an interehangeahlc system. Out 
of this has arisen the growth of tlu* limit or 
difference gauges, in which the limits, or limits 
of tolerance, suitable for all <dasses of manufacture 
are embodied. These are larger or .smaller than 
standards hy the differenci* reiiuired in shafts and 
their h(‘arings, or in degree.^ of driving fits. The 
dilTercnce is made in the plug, and not in the ring. 
Two sizes are generally now made on the ends of one 
plug, one being a “ go in,” the other the ** not go in,” 
and marked resjieclively — and +. 

Snap Gauges. This term is apjilicd to the 
flat gauges. I’hese arc made in ex;iet fits, and 
to limits like the jilug and ring gauges, and in a 
range of limits. They also ot^cur in numerous 
designs— singlo-cnded f 119, 120], of horseshoe tvi>e 
[ 1211 . and with external and internal gauges' at 
opposite ends of the same bar 1122], The working 


faces are hardened and ground. Flat and plug 
limit gauges are sho>vn in 123. 

With regard to the difference in the cylindrical 
and the flat forms, the first named arc generally 
used to cheek turned and bored work, the 
ring being sli[)ped over the shaft or spindle, the 
plug being inserted in the hole of the pulley or 
wheel. The gauges make contact all round their 
eircumferenees, and so check the circular truth 
as well as diameter, hut they cannot bo used between 
two shoulflers, such as a journal, the only gauge 
applicable being one with an open side. For thi' 
finest testing fhe fiat gauge.s give more accurate 
resiiU.-^, hccansc lliey have not such largo .‘<ur- 
faecs in contact. This is in harmony with the 
fad that narrow [loiiits are always used in rod 
gauges. Any width beyond th/it refpiired for actual 
contact is siqx'rfiuou.s. 

'I’he gauge prinei[)le, with or without limits, is 
nnhotlied in other forms, for tapererl work, and for 
testing screw threads, the latter being shown in 124. 
'J'he u]qs‘r gauge gives the size of the hole before 
the thread is cut in it (equivalent to the topping 
•s/:'), and of the thread at the. o[)[) 0 .site (>nd. Tlu' 
lower tests the sc;rcwH, and is adjustable by the sot- 
ting screws to fit the [ilug accurately, or with a de- 
finite amount of slack, 'rhe two ]>ins in the body 
ef the gauge prevent lateral twisting of the parts; 
there is sufheient elasticity in the liody to open or 
close the, threaded liole slightly. 

Measuring Machines. 'I'he basts of all 
the higli-class gauge's is found in the measuring 
machines, which firms keep for testing [)ur[H>ses, 
and to maintain a check u])oii gauges in use. Sonu' 
of these machines an* marvellous pieces of meclmiiisiu 
measuring to f oo(7(7V>ll' or k'ss. 

'I'hc famou.s Whitworth machine, which measured 
to the ioooooTi^b [)art of an inch, was the pre- 
decessor of later ly[>CH. The nuudiine had a screw 
of 20 threads to the inch, which was turned by a 
worm wheel of 200 teeth, the, latter being driven 
through a worm from a wheel graduated into 2r)0 
j)arts. Hence a movi'meni through one division 
corresponded to a traverse f>f x X .^1,, 
~ loooooo^b in. Thisisanexam[»le()f amachinetlud 
does not find Hco[)e in practice, but there are plenty 
of machines measuring to idruToiTlb of an incli. 
Fig. 125 shows a ri'cent type, made by the Newall 
KiiginecringCo. Lt<l., Warrington, whieli measures to 
io(»o<>olb in. The bed earrios two heads, A and 
B, the former having the mca.siiring screw and its 
disc. As this screw' ha.s a travor.se of only I in., 
.settings mn.st be made from the distances Indween 
the heads. Standard end measuring rods arc 
used for this [nirpose, or a microseo[)e is fitted on the 
head .4 to road the gr.uhiations on a rule attaclied 
to the side of the, frame. The .screw is rot.ited 
(jnickly hy the knurled knob C, or slowly by 
the latter being carried in a rwking lever attached 
to the screw sjundle, and pushed away from a bar, K. 
by the screw 1). 'I'lie large wheel, F, is dividc<l. 
and rotates under the indicating bar .seen at the to]*. 
A coiiqionsating devi(;e is }>rovided for countt'ract 
ing the errors in the pitch of the screws, error." 
which cannot well be eliminated. On the head B 
a device is fitted which ensurc.s that the end pre^;- 
sure on [lieces being measured shall be uuifonu 
in all cases. A spirit level is applied in such ■' 
manner that it magnifies the movement of the 
measuring points 1,000 to 1, so that any con- 
traction or expansion of the piece. being measured 
is detected. 
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POULTERERS AND GAME-DEALERS 

[n provincial towns tli(^ poiillcror pure and 
simple is still to be found in consid(‘rabU‘ nunibcrs. 
but in the larger towns and citi('s, especially of 
Kn^iland, Ik* is usually also a chc(‘s(anonj>;cr. 
or ii fish incrclumt. In London, for instance, 
then* are juohably not more than a dozen men. 
or firms, who lvc('|) open shop solely for the 
])urvcying of poultry; but in country towns 
many good livings are to be nnub* without tin* 
clu‘(‘sc, fish, or bacon adjimcts. It follows, 
then*fore, that the conditions of buying and 
S{‘lling - [larticularly of buying diller consider- 
ably accordiiig as the Imsimss to lx* dom* is in 
the metroi>olis or otlu‘i‘ largt* ci‘ntre, or in a 
country town, with no larg<‘ lu'ntral marlo't-; 
like SmithH(‘ld and L(‘adcnliall. nowev<*r. the 
reader who is interest eil in this branch of trade 
may get hints to aid him. whether Ik* purposes 
starting in the country or in tin* metropolis. 'Pile 
main idea, howt‘ver, is to 1k‘Ij) tin* man who 
desires to start in a provincial to\Mi or in a 
suburb to retail poultry and game. 

The Primary Essentials. The steps 
taken to loain the business are simph*, but im- 
portant. There is no regular nppreiiti(‘eship to 
the trade. The youth starts his career as errand- 
hoy in the estahlisimieiit of a poultc'ivr with a 
good -going business. W'hen not engaged in 
delivering goods to bis employer's enstorners Ik* 
is taught how to ])hiek, ek'aii, and truss fowls, 
bow to skin ami clean rahhits and hares, and, 
generally, how to mak(* tlic pioducc ri'udy foi* 
the counter. Some men hecoiue very expi'rt 
in plueking— an art not so easy as it looks — 
nine fowls an hour soon becoming not much of 
a task for them. Skinning ralihits is much 
more easily learned, and lOt) animals per hour 
may be skinned hy an cx])crt. A period of two 
years should suffice to teach the lad the ele- 
mentary priiicijiles (»f t Ik* trade, hut his(*xpericnc(* 
has to bo eonsidc'iahl^^ widened before Ik* can 
<;ualify as a poulterer. 

Starting Business. Assuming that, the 
young man has acquired an all-round aeijuaint- 
anee with these essentials, ami has a capital of 
about £.10 in liand, lie may Haf(*ly embark on his 
ae(*ount in a country town, or in a suburb where 
tho neec.ssity for a poulterer and gamo-flealer is 
indicated. Of coursi^, in a large city, or in tin* 
metropolis, such a capital w'ould he inadequate, 
provided nothing but iiouliry and game w(»re 
intended to be sold. For tho business, in London 
let us say, can be done only in a good -class neigh- 
lx)urhood, where it would fo imperative to ft|K;rul 
nt lea.st threse times fifty pounds in fitting-up 


the shop alom*. lu the West Kud, oi‘ in any 
fasliionahU* (piartor, the shop of a poulterer has 
usually t'laborate tib'd walls and floors, with 
marble counters and marble window' slabs. Hut 
the man we have in mind at the momc'iit is tho 
ordinary jx'vson with a m(xle^;t eajiital and an 
overwhelming d(‘sire to attain to the marhlo 
slab stage by honest elforl and industry. 

Fitting=up. Even in a country town, 
howc'ver, tlu* m‘ighlx)inlKxxl si'leeled must ho 
a go(Kl one. A business Ihoi'oughlan*, with other 
go(Ml shops in tlu* vicinity, is the place for a 
shop, and one should endt‘avour to g(‘t a shop 
which, though not mx essarily larg<-, should have 
plt'iity of air. A “ thnmgh draught," although 
rat Ik*!’ trying to the* sb()pk(‘(‘p<‘r. is a v(‘ry desirable 
thing in a poultry shop, for it tends to the pri*- 
servation of gixxls which are particularly liable 
to go " higher " than is (b*siral>le if kept for even 
a short time in a close atmosplK*re. A lofty, airy 
shop, with pb'iity of nx)m in tla* window slioiild, 
if possible*, lx* taken, and tlie lit tings r<*quire<l are 
not a large* item. .Ml that is really necessary in 
this way for a start is a few' bars, wooden <^(* steel 
(w(X)d(‘n for pr(*f(*renee), from whieh tho rabbits 
and hare's are* susp«‘nde*d. 'I’bese should he fixed 
along om* siele* of tlie shop, while* on the oppo- 
site* side* are^ e*r(*ete‘d se\'e*ral woode'ii shelves, on 
whie*h the fowls, etc., ai’e^ plae*e*tl. A ee>unter, a 
w' 0 (xl(*ri hlex k (for chopping e)IT rabbits’ feet, ele.), 
a e*hopper, knive's, scales, and a spring balanee 
complete* the* sho]) para))he*nmlia, with the excep- 
tion e>f a fe*w she*lves with hooks sere‘W'e*d into the' 
e‘elge*s feu* hanging gemds in the* window', whieh 
ought like'w ise* to ba VC a t ile‘d be)t tom. The wbi^le^ 
of the* lit tings sboubi cost neit mure than .Clo to 
£ 20 . 

StocK. f)f re'ee-nt ye'ars eold storage* bas 
roveilutioniseel this as we_*ll as other provision 
trazles. N'ot so many ye'ars ago the (xmlterer 
depi*iKle*el se)le*ly upem home supply for bis gexHls, 
Xe)wadays the foie'ign supply has eonside'iably 
e\e*e*(*ded the* “ fre'sli ” in iimiiy line's and flu* 
lon'ign trade* is grow ing annually. In a country 
town eve*n now* the* main supply of the re'taile'r 
comes from the surrounding eeuintry (list riel .s. 
He; buys iiis poultry and game'freuu tlie farmers, 
trappe'i’s, gamekeepe*rs. or eitliers authorised te) 
sell game in the neighlxuirhood, ew from g(*ntle- 
iiK'ii’s estate's soinewhere within the Ihiite'el 
Kingdom. Hut the* big towns and citi(*s are now 
suiiplied by the foreign game that is shipfx'd 
elaily to the London market.';. This fore'igri pro- 
duce iiieludc's geTse, turkeys, and pigeons from 
Franco, and fowls from Italy. In the summer 
.season the last-named are .sent, chille'd, packed in 
lfoxo.s of 12 and 21, but come* loose in the wanter. 
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Ptarmigan cornea from Norway and from Russia. 
Tlic country last named also supplies black game, 
hazel hens, capercailzies, Manchurian partridges, 
ordinary partridges, and geese, fowls, ducks, and 

turkeys all frozen. Fr<^ni Holland wild fowl 

are obtained ; and the Australasian produce 
includes rabbits, hares, and })Oiiltry. Anua-iea 
exports to us froz(‘n poultiy and game, and. 
incidentally, our 'JVansallantic ccuisiiis have 
taught us sornetbing regarding the method of 
packing. 'Tlie Amcritains were the* pioneers of 
perfect packing and grading, and their (‘xam})le is 
now being followt'd I)y our owri Colonies. Fowls 
of dilffTcnt grades are packed in wooden boxes, 
each eomj)ai‘tm(‘nt being mad(‘ to fit- tlie fowl, 
so to s])eak. and not only can tlu' ]>oultry Im* 
exhibited with cas(‘, and tlu' niiniiniim of hand- 
ling, but the weights of eaeli eaJi be (l«‘p(‘nd(Hl 
upon as approximately cmTi'et. Canadian tur- 
keys are im[)orted, ])lueked, gjaded. and jjaelosl 
in oases of IS or 21 birds, according t(» size, 
tissue paj)cr b(‘ing placed betwetai tlic l)irdK and 
a layer of straw on top. Caiuula. also sends 
ebiekons, dress('d, to eofumission morebants in 
(Jreat Rritaiii and live chickens to importers. 
Quails arc imported in great nunilKMs from Kgypt 
and Algeria, and pheasants and partridges from 
Austria. Fresh goods ant su]>pli('(l larg<‘]y to tb'‘ 
London markets from Lineolnslnn*. ( am bridge- 
shire, Norfolk, and from Ireland. A ]nrg(‘ 
turkey trade is done with Norfolk. 

Laying in Stock. Still keeping in mind 
the young man with an intimate knowledge of 
his business and a capital of £50. the (jucstion 
of buying for an opening stock should not bo 
difficult. Knowing the nn'carious nature of 
the goods, he would be careful to lay in only 
a very small stock at first, launching out as be 
gauged the wants of bis neighbourhood. In 
a country town he would buy dinrt from the 
rearers, poultry being bought alive. To start in 
a small shop his first/ ordiu* Avould be something 
like the following. The prices an* merely ap- 
proximate, and vary according to the season of 
the year and the district. 


— 

A>rnr.'0 Cvikl. 

Aw'i.iicc Kcl.tll 

*2 (loz. cliii-kfiiii and 

iowlH 

13 rubbits . . 

UIoz, i)i^^*(ins(\\'ild) 
Idoz, (tiinie) 

1 doz. ducks , . . . 

io doz. . . . . 

£3 Io £3 Is. 

1 

r»s. (»ti. to “Is. 
:{•'. Cl I. 

1(K iHl.loV.is. 

Kk. to ‘.’(k. 
(sict'ordil);; to 
srasoiO 

L's. .*{<1. to r.K-li 

till, to Is. oai'li 

lt>il. to Is. f;u-h 

Sd. to ]«.. ‘Jd. (*:u h 

2s. :}d. to :3s, ChI. f:ii*h 
3s. to 2s. (h1. ]M-r 
do/.ni 


An onoTmoiis trade is muv done in Ostend 
rabbits. These are bought at the London 
market at from Is. 4d. to Js. 8d. ])er stone of 
8 lb. Australian rabbits costing in London from 
6|cl. to each have a large sak* in p )oror class 
neighbourhoods at any ])riv:e from 7 Ad. to lV,d. 
eiioh. Good English rabbits cost from 8d. to 
lOd. wholcsak', and retail at from al)ont llkl to 
Is. 3d., according to size and oondit ion lloi dcaux 
pigeons ere shipped to this country in boxes of 
' eights,” and “fours." 'J’jio “fours” 
are usually large-sized birds and may cost tho 
itetailer /rom Is. to Js. 2d. each; the “ejgIlt^^^* 


cost about Is. Id., and the ‘‘sixes’* lOd. each. 
Kgg.s arc bought in London tisually by the 1,00— • 
120 going to 100. Irish ducks cost utnially from 
2s. 3d. to 2s. 9d , while good English ducks are 
dearer — 2s. 9d. to 3s. (;d. being average cost. 
Tliose are naturally liner varieties than the ducks 
in the table and boar a proportionately greater 
j)rotit. The fl net nations in price vary greatly, 
of coui\s(», according to the supply and the 
demand. 

Should he happen to open about the Christmas 
season (whi(‘li usually lasts from November 
to the end of February), the retailer would order 
two dozen tiirk(‘ys, costing, perhaps, 8d. to Is. 
}>er 11)., and selling at lOd. to Is. 3d., and half a 
dozen geese*, at a cost of .5d. to bd. per lb., to 
retail at Sd. to iDd. 'I'his takes no account 
of game*, wliieh would perha))s be best left, 
till it was scon hoAV the business was going. Of 
eours(‘, tlic poulterer in a mctro])olitan suburb, 
or a ])rovisiou merchant who w^ants to add a 
poultry department, would simply go to the 
Lcadeiihall or Smithlicid markets and select 
liis stock from the w'holesalc merehaiits tlicre. In 
sueh a ease he woukl find that foreign produce is 
eluv'.per than the liome-letl. For instance, Italian 
turkeys would not cost more than (id. to Sd. 
per lb. ; Russian geese would be Id. to 5d. per lb. 
and so on ; but the ipiantities mentioned w^ould 
mak(* a creditable o])oning in either case. 
beginning of Novemlx'r is a good time to start. 

Selling Game. As tin* business seemed 
to 1)0 goi?ig all riglit, the beginner w'ould 
]n(*sently apply for a gaim‘-dealer’s lica-nee, 
without which he cannot sell game. To sell 
])oultry (hy wdiieh is meant pullets, chickens, 
fowls, ducks and ducklings, geese and goslings, 
and turkeys), rahhits, woodcock, quail, sniijc, 
or landrail, no licence* is rcquiri*d, but to deal in 
Rritish or for(*ign game a £2 licence is necessary, 
annnally rencAV(*d not later than July 1st. Tbr‘ 
term “garm*” includes hares, ]>h(*asants, par- 
tridges. grouse, aiul black game. The dealer has 
also to obscrv<' tlu* “close times,” and to take 
care that b(‘ does not sell or buy game U'ti days 
(one day inclusive, and the other exclusive) from 
the day on which it becomes iiulawTul to kill 
such game. He should note, therefore, that tlu^ 
sliooting of game is as foliow^s : 

Groiis(* begin August 12th, end December 
loth ; partridges begin September 1st, end 
February Ist ; })heasants begin October 1st, 
end F(*bruary 1st ; wildfowl and landrail begin 
August 1st, end March 1st ; black game begin 
August 20tb, end December lOth. The sale of 
Jiares is i)roliibitcd from March to the end 
of July. 

The country poulterer would contract foi* 
.suppli<*s wuth some gentleman or gentlemen wlu> 
Iiad estates in his neighbourhood, or somew'hi*r(‘ 
near. The lowm buyer would get his stock 
from the recognised markets. The usual whole 
sale prices are somewhat as follows, with the 
usual variations in season and supply: Grous(*. 
•Is. to 7s. per brace; pheasants, Is. lOd. !«• 
5s. per brace ; partridges, 2s. to 3s. ; hares. 
Js. to Ss., according to size. Foreign hare-^ 
cost from Is. to Js. 9d. each; Manchnnaii 




partridges, lOd. to Is. each; and Russian 
partridges, Is. to Is. 6d. eacli. The retail prices 
for grouse vary from 5s. to 8s. 6d. ; pheasants, 
3s. to 6s. 6d. ; partridges, from 2s. (Id. to 
3s. 6d. ; and hares, from 2s. to 4s. (British), and 
la. 6d. to 2s. 6d. (foreign). 

Prices and Profits. The produce ni(‘U- 
tioued is that in regular sale, and what 
would preferably be slocked l^y the begin n<‘r. 
But these by no means (‘xha\ist the stock which 
the poulterer and gam(‘- dealer with a largo 
connection rc(piirc's to kecj>. As time' went on, 
and the business developed, he would ])rol)ably 
have to stock some of the following: 


.stock. 

Xxcr.ikfcrovt Price. 

.A vcr.i>.'c Uc(nil Price 

Klac.koock , . . . 

‘is. ;{<l. oaeh. 

:ls. 1,0 3s. (><l. caoli 

(Jiev Hens . . . . 

N. 11(1. 

‘is. (kl, (o :K pucli 

I.arks 

I'i. per (lo/cn 

Is. Dd. per (lo/.t-n 

Plovrrs (goldon) . . 

10(1. facli 

Js. :l(l. t :», li 

Plovers (ortliiiury) 1 

7«1. oadi 

10(1. each 

Ptarmij^an . . . . 

! Vpi. < 

10(1. (<) Is. each 

Snipe 1 

j 10(1. (‘acli 

].s. ‘id. c.'icli 

'real ! 

! 10(1. ('licll 

Is. 4(1, (*ach 

W’^ifljl'oon . . . . i 

10(1. t.(i Is. t'ach 

Is. Od. each 


Thes(‘ are mainly for high-class trade, and 
would he .add(‘(l as recpiired. Tin* husine.ss is a 
fairly profitable one, as will be s(‘en, l)ut allowance 
must be made for wash-, as llie slock is 
perishable. The stock, ('ven in a eoiinlry busi- 
ness, must be turned over four times a week. 
Tin* man in the metropolis (‘an keep small stocks, 
and buy in the markets every day, if lU'cessarv. 
'fhe g(*ncral and best rub* in buying is to pay as 
yoii go, and tln^ selling should be for cash as far 
as is possible. Of course, where credit is given, 
and in some family husinessi's it is inevitable, a 
larger profit must Ik* secured than when cash 
is paid. Th(^ average profit must he about 3U to 
40 per cent, on the turnover, and a safe rule is 
to aim at. having a clear profit of not l(*ss than 
I2J per cent, after paying all expenses. 

PROVISION MERCHANTS 

Although the provision merchant fre(|uent]v 
caiTies on his sc'paratc* business, liandling bacon, 
hams, cheese, butter, (’ggs, inargarim*, polonies. 
))otted meats, meat pies, sausages, atid so on, 
these goods are also veiy commonly dealt with 
by the grocer [.sc^c page 3041 ], occupying urn* 
whole bide of his sho|) the “ provision side " 
—and a separate window. Tlie trade demand.s 
<'onsiderable knoivlcKlgc^ and expei ienee- nnlc'^s 
' onejneted in a very small way — and, ind(*(*d, 
constant daily su})plics from a w'hoU'sali* hoiis»‘, 
which does practically all the work except 
die actual retailing. Thus, bacon may be 
bought ready washed and dried, and pork 
may be bought in “ lengths/* pork pic.s ready- 
made, and so on. Many a good shoji lias 
started in such a small way ; but such small 
shops arp hardly to be dignified as provision 
shops. Tlie provision side of a grocery bu.siness, 
or the provision trade proper, is one in which 
good profits are made by those who understand 
their business thoroughly, and aro able not only 
lo sell, but to buy well, taking advantage of the* 
frequent and rapid turns of the market ; but as 
the market fluctuations cut both ways, there are 


8HOPKHPIN<BI 

few retail busines.ses in which so much risk is 
rim by the inexperienced or where money is 
so (juieklv lost. Within the last three or four 
years prieissof baron and ehcesci have lieen ruling 
abnormally high, and profits have Ix’di diftieult 
to s<*cur(5. 

Starting in Business. As regards 
capital, selection of shop, etc., the general 
remarks under the he.id of (h’oeery will apply, 
and it is unlikely perhaps tliat a novice will start 
in th(‘ provision trade w ithout grocery, although 
ho may certainly do well to give the former side 
of his husiiK'.ss spr'cial attention and prominence 
if tlien* is a ])iomising opt'uing in tic* neigh- 
IxHirhood he has selected for liis vent ure. 

Arrangement of Shop. Tlu‘ provision 
side and window' should he that which gets least 
sun. (liven this condiliim, it is ofbm found con- 
venient to all at th(‘ right side of tin* shop to 
provision, and the left to grcjcery. 33ie “ Braetical 
(hoeer ” giv(‘s the following (let ails of a “pro- 
vision tit ting” for a shop. “The provision 
tit ting would he, .say, 12 ft. long, JS in. deep at 
bottom, and II in. above counter lu'ight. The 
fitting would have a marhlc! counter shelf IS in. 
wid(‘, and under .same would he fitted uprights 
and shelves, with spaces for eggs, etc. Above the 
counter .shelf the wall would he lined to a 
height of 2 ft. w'ith mar])le, or an imitation tile 
(on zinc) can he (‘xeented at inneh low'er cost. 
Till* centre of the lilting would hi* provided with 
two iron bars and two hang(‘rs for hanging sides 
of bacon upon. At each side of tlie centre would 
h(* provided three vshelves for tinned goods, and 
a mouldi'd cornice, and the whole hung up to 
(•(‘iling above on iron rods. From the end of 
the ])rovi.sion fitting to the end of llio shop 
would 1)0 providi'd a- fitting for Italian goods, 
jams, ]>ickles, sauces, et(*. This fitting would 
he 12 ft. long. 18 in. di'cp at counter height, 
and 11 in. above. The low(‘r part of this fitting 
eoidd ho used for otlier goods. .Aero.ss the 
hack (»f till* shop would Ik-‘ provided a fitting 
with slii'lves and loekiTs for sundiies.” 

'riu* j)rorifiiot} wimhw nsnally lias a inarhle 
bed, and a common plan is to have a maible 
shelf alH)ul 8 in. widi* ))laeed at the* hai'k of the 
window, w ith a mirror at the side. The window 
may liave sliding sa.shes, .so that it can bo 
dress(‘d from outside if desired. A light, decorated 
iron frame with rnarlile shelves may ho put in 
the middle and circular stands at the sid<*s, with 
jioreelain stands for “ pure butter ” and “ mar- 
garine " respcM'tively, and art -(‘oloured majolica 
jiedestals and ])ots for jialins or terns to give a 
»‘ 0 ol and fresh ('fleet. 

Storage. A good cellar, dry, cool, and w'cll 
ventilati'd, is vi'iy riecessaiy. Refrigerators or 
iee-hox('s are also useful. Th(*y are> much used 
in America, for instance, on account of the heat. 
To keep butter free from dust and fresh there 
is nothing better than boxing in the butter 
stand completely with plate-glass fixed on the 
eounter. Sparkling glass, polished marble, etc., 
have mueli to do vvith making a .sliop attractive 
to the customer. The window sliould dressed 
thoroughly and attractively every morning. 
(Teanliness everywhere is, of coursi*. essential 
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in a provinion wiiop. Choose should he stored 
in a cool cellar, on shelves specially made for the 
purpose, as it is necessary to turn tlioin over 
occasionally to pro v(‘nt cracking and “ sweating.” 
Bac;on needs unceasing vigilance, especially in 
fiuinmor. A place with plenty of good ventila- 
tion i.s he.st for storing l)ac<»n. It should he bought 
onee. a week, if possible, as much of it is inild- 
eitred nowadays, atid a <piick sale is rocpiired. 
Fresh eggs should he k(‘pt in a dry, eool ]>lae<‘, 
free from any odour Avliich wamid j)e ea liable of 
impairing their llavoiir. 

Treatment of StocK. In tin* ]>rolitahl(‘ 
handling of provisions, unremitting care and 
minute attention to detail are essential. He care- 
ful alivfiji.s to avoid overstocking, which ni(‘ans 
certain loss from shrinkage anti deterioration. 
All goods should lx* weigiuMl, eheeloxl, or eountt'd 
when iec(‘ive(l, and elaims promptly made for 
damages. Fgg.s, for example, are a very common 
«n]>jeet foi* elaims uporj railway oompani<*s. 
Kggs may he tested f\»r freshnt‘ss in varitms ways. 
In the Haris markets eggs are t(‘sted by m(‘ans of 
a glass of brine made ])v dissolving common salt 
in water in the proportion (»f a pint to each 
2 oz. of salt. An t'gg to h(‘ testtal is droppetl into 
the glass. If ])erfeetly new' laid, it sinks to the 
bottom ; if mon* than a day old, it does not rest on 
the bottom ; if live days old, it lioats. In this 
eo\mtry tlu' wholesale* nudliod of testing <‘ggs 
is by what is eallexl candling.” .\ box is 
arranged so as to exclude light, (‘xeepting a strong 
light thrown) through ('ggs inuler examina- 
tion by means of a lamp. 'Plu* light thus proj(‘els 
an illuminated image* of the* e‘gg upon a niirre)!*, 
■when'in a fre*.sh e‘gg appe*ars inKle)uele'el, while* a 
had one* shows a elark spot ; the large*r the spe)t 
the (elder tlu* egg. Kggs that have* he'e'n preserve*d, 
as eggs ne)vv frequently are, by means of a solutiem 
e)f w'atcr-glass, slie)uld always he e*xamin(*d thus 
l)e*fe)re* he'ing se)lel. If a proper candling lamp is 
not available, one* may be e*onstrueted by e iitting 
an oval he)le*, llie size of an e*gg, in a pie*c*e of 
black e^ardl)e)ard ni'arly a. foot sepiare*. Place the 
egg against the hole, anel loe)k threuigh it at a 
strong light. If the egg be elark e)r she)W spe)ts, 
it shemlei b(" lejeH-te'el. In unpae king e*ggs, sent 
the*m out. into small, medium, aiiel l.irge*, and 
})rie*e‘ accordingly. 

Butter. In buying butler, Danisli rul(*s the 
market, themgli Ne)rmandy and Brittany take 
first rank for fre*sh in Le)ndon and the* South ed 
England. Irish has gre'atly impre)venl, and tine 
grade's run the Dani.sh close, and, it is te) he* 
liope'd, will at nei distant date* excel it, in 
the English mark<‘t. Ihit the* Harms have 
mamig('d tlie*ir trade remarkably well, and (*xe*el 
in uniformity and iTgularit y, Avhile no (*xpe'nse 
is spared in ensuring l■a^)id transpe)rtation and 
delivery in the markets luae. Some* Knglish farm 
butter is excellent, l)ut the sujrpiy is so badly 
regidated that, as a rule, it docs not count. 
In contracting for Danish, it is by no means un- 
common to agree to pay the wlioh'sah* agent a 
fixed sum per cwt. over tlie current (^>pcntiagen 
quotation, this quotatiem b(*ing Hxe'd ofticially 
every Tluirsday, and regularly publi.sh(^d in the 
current trade papers. TJic V^openhagen t'orn- 


mittee havci now arranged, since March 29th, 
)90l», that the quotation shall include the 
“ overprice,” so as to avoid the confusion which 
previously arose. Bacon, eggs, etc., are sold 
wholesale suhj(*et to speedfred conditions of sale 
fix(*d by the wholesaki associations. Of these 
cotidifions tlu* retail buyer should inform him- 
self by studying the trade annuals. 

Handling Provisions. The following 
rniseel la neons hints on handling provisions art! 
practical. Jn cutting up bacon, avoid aeou- 
mulating ])its ; bad cutting by inexperienced 
hands Avill prove* detrim(*ntal. Weigh closely and 
reckon eori’cetly. Jk‘st cuts (u)mmand ready sak^ 
at )»roKtahle pr ices ; make ends or unsaloalrle 
cuts low' to el(*ai’. J^alx*! Irams with w'tdght, and 
])ricc dinudly on ic'ceipt with both bacon and 
hams, work out cost and friolit occasionally by 
actual “ i(*.sults " ; it is a.stonlshing how’ oftc r 
t ho.se are different fr'om what is looked for. 
('h<*ese and l)utf(*r* should also Iw*! tested for 
shrinkages and (‘stimated aceoidingly. Do not 
have too niueh elmesc* in cut at a tiiiu*, or dry 
ness and det(*ri( nation w ill he the eori.secpiences ; 
a frvsh atrpearanee is tlu* best salesman. Talc 
tastings from tin* inside* of a. w'(*dg(*. Hntti^r shonM 
Ire k(*pt as fr(*slr and lii rn as possible. A speciality 
should be mad(* with l)utt(*rs of finest (piality, 
and they should lx* sent out in niei'ly w'orked-up 
rolls and ])rints. Ke(*j> cut lard ru*atly wi'apped 
in pai’ohmeut covering, acicording to roquir(*- 
nu'nts ; this prev(*nts loss from hasty weighing. 
.Avoid .s(‘nding ont bad or hrokc'n (‘ggs. Dookc'd 
barns, pork ])i(*.s, sausag(‘s. ett*., an* pi’otilable side 
lines if (pji(*k .sak's can be (‘fTe(;t(*d ; oth(‘i wi.so they 
ar(* best k‘ft alone. 'ri<*k(*t evruythlng, and S(‘]l at 
mark(.‘d pri(*(*s only. 1\ik(‘ stock often, adv(?r- 
tis(‘ judiciously, emk'avour to obtain your eus- 
tom(‘rs' (*onHd(*ne(*, and a good paying provision 
trade is a'-sured. 

Warranties : Water in Butter. While 
the law' s])eeially aflecting tlu* sale pi’ovi.sions 
is dealt with Ix'low, it is ru*e(‘.s.sary to ])oinl 
out luMc' that in purchasing provisions gmat 
cari^ is iu*ed(*d. The Hoai’d of Agrieultuii* 
is ('mpow'(‘i(‘d by the 8ak* of Pood and Drugs 
Acts to tix authoritatively the (piantity of mois- 
ture pc'iiuissible in hutt(*r, and has de(a*e('d 
(I90o) that not more than It) per* e('nt. shall he 
allow'(*d unk'ss the ('Xec'.ss is deelar*ed to the 
purchasc'r. ( V>ns('qu(*ntly it is nec(^ssary tliaf. 
the retailer b(* on his guard against buying butter 
w'ith mor(5 than Ki ]>(*r (a*nt. of w'ater. A simpk‘ 
iimthod of estimating the percentage of water 
in bnttc'i* is practised in the ('or*k and Limerick 
markt ts, and is accurate enough for practical 
purpose's, although, of course, it is not a profM'r 
analy.sis. It rc'quin's only a small saucer-shapt'd 
vessel, a small spirit or gas lamp, and a cficap 
s(*t of sc^alcs and weights such as ajrothccaric' 
us<\ A piec(' of butt or is wx'ighed and then heat e> I 
in tlic saru^er over the lamp for a few minute.s, 
with con.stant stirring, until no more steam i^ 
observed to arise from it. After being allowed 
to eool, the butter is weighed again, and the los^ 
of weight shown gives the amount of water 
wide}) w'as in the butter. A specific wan’ajit>^ 
should always be obtcained when buying butter. 
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Also for choose, lard, and margarine. It is the 
law that not more than 10 per cent, of butter fat 
shall be found in margarine. To any warranty 
the signature or initials of the guarantors must 
be appended. 

Staff. Provision hands rocoivo about the 
same wages as first grocc^ry luinds, and sliould be 
tlie best and most exjMM'ienood men available 
in a sliop. In engaging a manager for a shop 
where margarine is sold it is not unusual to 
stipulate by signed agreement that he shall 
respect and obsirvc all the requirements and 
provisions of the Margarine Atd, and sometimes 
that he will indemnify the employer against 
jienalites or losses oeoasioned by lu'gletq or 
irregularity in exposing for sale or retailing 
margarine. Some cmploytis direct in their 
sliop rules that margarint* and eheesc shall he 

ironed," or tested by the managers as tc their 
quality before being plaet‘d on the eoimbn- 
for sale, and that the hiitterman shall frequently 
wipe the provision scale plate to keep it free 
from water and scrnpidoiisly clean. It is for- 
bidden to re-wrap margarine on ,he ])rovision 
side after it has been sold in the legally laeserihed 
wrapper; if a customer wants it \Map|M*d again 
so as to hide tlie label, she is asked to take' it 
across the shop to tlie grocery counter and luive 
iti done there. 

Profits. A provision merchant who analyses 
results in liis various business dc*])artments 
gives the following as gros.s })r()fits : Jlaeon, 1 1 
cent, profit, and stock turned over at least every 
fortnight, or twenty-six times in a year ; Jiama, 
13 per cent., but turned over tw(‘lve times only ; 
cheese, 12 per cent., stock turned over eight or 
ten times (cheese profit is usually higher tliaii 
this) ; salt butter, 10 or 12 p('r oiuit., luriu'd over 
twelve to twenty times; fresh butter, about 
12 per cent., stO('k turned over nearly twenty 
times ; tinned meats, lo })er cent., hut turned 
over four to six times, which, however, i.s not 
so frequent as it ought to he. 

Laws as to the Sale of Provisions. 
Tlio Sale of Food and Dnigs Acts, the Margarine 
Act, and the Merchandise Marks .\cl iinpo.se very 
si)ecial liabilities on the ie1ail<‘r who di*als in 
provisions and (hunand therefore his careful 
study and ohsiTvanee. The prejudiet* eaus<'d in 
the »nin<ls of his customers by a eonviet ion under 
these Acts is usually greater loss than the actual 
j)enalty. To deal wdtli tJie last-named Act first, 
it is under the .Mereluindise Clarks Act that 
traders have been prosecuted for selling ham 
not from Scottish ]>igs as “ Scotch liams, ’ and 
fiacou not- bred in Wiltshire as “ Wiltshire 
bacon.’* In tJie trade “ Wiltshire ent ” appears 
t'O be thought allow’able, but batum tlial is not 
cured in the Wiitsliire dist riot must not be sold 
as “ Wiltshire,” or trouble is sure to follow. 
The offences defined by tlie Act are applying to 
goods “ any false description,” or having in one's 
Itossession for sale any goods to which any forged 
trad^-mark or falser trade description is applied ; 
«-Hd 'file expression “ false trade description ” 
niean$, a trade description wliich is false in a 
matenal respect as regards the goods to which 
It is applied. The Pood and Drugs Act and the 


Margarine Act apply mainly to the provision 
dealer because of the great amount of adultera- 
tion that has in the past prevailed in butter. 
The main forms of such adulteration are the 
admixture with butter of margarine, the wilful 
addition of w^ater beyond the legal or the natural 
quantity, and the admixture of neutral fatty 
substances sueli as (u)conul oil. Cheese also is 
liable to he adulterated, or ratlier, imitated, 
“ filled ehe(‘S(' having become so eommoii in 
the trade that it had to he dealt with specially 
by the Sale of Food and Dings Act, 1899, 
under Avhieli it must now' be sold as “ margarine 
<‘heese.’’ 

What is “Food”? This enactment ex- 
))res.sly declares that- “ for the pur])osi'S of the Sale 
of Food and Dings .Acts, the expression “food” 
shall include every article used for food or 
drink by man, other than dings or water, and 
any article whicli ordinarily enters into or is 
used in the composition or })reparation of 
human food, and sliall al.so iiieliide flavouring 
matters and condiments.'’ Under the pn;vious 
Act of 1875 some foods, c*te , (‘scaped the huv — 
egg powder and baking ))o\vd(*r, for instance, 
which are now coveiofl. The main sections of 
these important Acts se(‘k to protect the food of 
the people by taoliihiting the mixing of injurious 
ingredients \vith food: ])rohihiting the sale of 
articles of food not of tiu‘ ])roper natnre, sub- 
stance, and quality ; proliihiting the abstraction 
of any part of an article of food before sale and 
selling such without notici* to the purchaser; 
ilefining huttej’, margarine, and margarine cheese 
and legulating their sale ; (‘inpowTring the 
a.uthorities to examine at the jiorts and clsc^- 
w'liere and take samples of analysis, and so on. 
Section 3 of the Act of 1875 enacts that “no 
IKM’Kon shall mix, colour, stain, or powder, or 
order or permit any otluM’ person to mix, colour, 
stain, or powdi'r, any article of food with any 
ingredient or matia ial so as to render the article 
injurious to lus'dth,” and no person shall si‘ll 
any siufli a? ti(*le, undiu* a jienalty not exceeding 
£59, thus n'gulating the use of preservatives 
and colon ling matt»*rs such as copper in tinned 
peas and boric acid in milk and butter. 
If a. retailer is summoneil under the section 
mentioned lie can eseajit* by proving that he 
did not know that the article was injurious to 
health, and could not with reasonable diligence 
liave obtained that knowledge. Section 6 of 
the same .\(‘t, 1h(‘ prineif>le one under whicli 
])roceedings for adulteration are taken, directs 
that “ no person .shall sell to the prejudice of 
the purcliaser any article of food or any drug 
which is not of the nature, substance, and 
quality of the a-rlicle demanded by such pur- 
chaser, under a jienalty not t‘xcceding £20.” 

What is Permitted. No offence is com- 
mitted (1) where any ingredient not injurious to 
liealth has been added heeausc required for 
the , production or pre})aration thereof as an 
article of commerce in a state lit for carriage 
or consumption and not fraudulently to 
increase the bulk, weight, or measure of 
the food or dnig, or conceal the inferior 
quality thereof ; (2) where the dnig or food 
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is a proprietary medicine or tiie snhj(‘et of a 
patent in force, and is supplied in the state 
required i)y the speciiication of the ])atent ; 
(3) where tlio foorl or dru^' is a compounded 
medical pr(*s(Mipti()ii ; and (4) wIh'iv the food or 
drug is unavoidably mixed with souk* extrane- 
ous matter in the process of colleetion or pre- 
parat ion. " Kither tlu' eni])lov<M- or tlie assistant 
may he siimnumed and tined under tliis Section (>, 
hut there is an important protect injr s(‘etion 
whieJj dee Ian'S that llaar is no olTenee in selling 
an }irtiel<‘ of food mixed with any matter or 
ingredient not injurious to health, and not in- 
tended fraudulently to iuerease its hulk, wa'ight, 
or measur(‘, or eonecNiI its inferior (pialily, “ if 
at tlie time of delivei iin^ such artieli' or tlruf( he 
shall supply to the ])erson receiving the same a, 
notice, by a label distinctly and legibly written 
or j)rint(‘d on or wilh the article or drug, to the 
effect that tin' sa.me is mi\(‘(l/* 

Butter. It might Ix' suppoMal that this 
would apply to l)utt(‘r, the “ hulk ' of whi h 
js inereas('d by tin* addition of water or milk; 
])ut such huU( i- is (IhOo) allowed to he sold 
in sho{)s wluM'e tlu* fact of such admixture' of 
Tiiilk is broiiglU to lh<‘ purchase'is’ knowledge 
by notice, just as dilute'd whisky or milk is, 
on strejigtli of ruling by the' Hight’ourl 
that a sale eaiinot Ix^ to the' pn'judice of 
tJio purehas('r imd<'i’ Se'ctiem (i where tlie 
seller brings t( the purchasers knowledge* the 
fact that the* article st)(d is not of the nature, 
substance, or quality lu* demanels. 

‘"If,” said the* Court. ’'(In* alteration is 
brought to tlie knowlexlge of the jnirehaser, 
and ho edioeises t<i purchase* neit w ithslanding, 
it can never have liex'U iute'iided that such a 
transaction should he* inte'rfereel with." If is 
epicstionahte if the* pulilie gtaierally le'alises that 
the butte*!' is not piiiv, but the merchant \\he> 
jmts up his tieke*t with “milk-blended" butte'i* 
will probably explain as seldom as ]X)ssible. 
You e-aa luing the alteratiem t<» the |mre*has(*r's 
knowledge in any way yem please* so lemg as 
you do it in semu*way ; and this is why, in some 
hotel bars the le*g('nei may he read : “ All spirits 
sold hero an* mi\e*d." 'riie* same ])re)t(*e’tie)n 
applies to gOmls sue*h as butter or milk. When 
margarine is seilel, that fact must be eon\'ey«*d 
to tlie* piirebascr's know lcd,g(* by Avrapping it 
in a spe'cial wra|>pt*r. fireseiibeel by the Alar- 
garine Act and the Sale* of ImxxI Act, iSiMt: 
hut if margarine is supplieel when “biitte*r" 
has Ix'on aske'd for it is iie'ci'ssary also to give 
the e ustomer a verbal intimatkui. 


The Margarine Act. The Margarine 
Act defines as “ butter ” tlie substance 
usually known as butter, made exclusively 
from milk or cream, or both, with or without 
salt or other preservative, and with or without 
the addition of colouring matter." As already 
m(‘ntioiied, tlu* Board of Agriculture, which is 
empo\ven*d to fix standards, has adtled to this 
that butter shall not contain more than 10 
pi‘r cent, of wati'i* if it is to be ])resumed geruiine, 
'File Act tlun di‘elares that " the word ‘ mar- 
garim* ’ shall mean all sulistances, whethei 
compounds or otherwise, ])iepared in imitation 
of butter, and whether mix(‘d with Imlter or not, 
and no such siihslanee shall he lawfully sold, 
except unrh‘ 1 * tlu* name of margarine, and under 
tlu* eimditioiis set forth in this Act." 4'o this 
delinition the Kood and Dings Act, iSfft), udd(*(l 
that margarine ('onlaining moie than JO ])er cent, 
of butter fat shall not he sold at all-- the ohjeet 
being to jjiYwent the salt* of those “mixtures” 
fliat are p(*(‘uliarly liable to he ]xisse(l off’ as 
l)ult(*r. 'This latter Act also th'fines as inai- 
garin('-e]u*(*s( “any suhstanee. whether cum- 
pound or oth(*r\\ isi*, which is pri'pai'ed in imita- 
tion of 'liei'si', and which contains fat not 
th'i'ived from milk ” ; aiul this artiek*. mu!- 
garine elieesi*, has to bi“ sold under the same 
conditions as margariiu*. 

Selling Margarine. 'Fhe ivtail deak'r 
who exposes niargaiine foj' sail* must atlaeli “to 
each parcel th(‘reof so ex post'd, and in such 
mainu'r as to be ek'arly visil>k‘ to tlu* pin'cliaser, 
a lalx'l marki'd in prinlt'd capital l(‘tt(*rs, not 
less than one-and-a-half inches square, ‘Mar- 
gariiu*.’ " It is also best to place the lump or 
lump-5 of margariiu' so exposi d h)r sale on a slab 
bearing the word “ Margariiu*.” Then, wlu*n 
handing margarine to a enstomer 1h(5 retaik'r 
must bi* ear(*fiil that it is in a ]>a])er wrappt'r on 
whieh is pririti'd tlie word “ ^largarine ” in 
('apital block letters, not less than half an ineli 
long, and distinctly Jegihle, and with no other 
fU'iiited matter a])])eaiing on the wrajiper. In 
the same way “ margarine elu'i'se “ must apjiear 
solely on tlie wrapper of imitation eheesi*. 

( 'oml(*ns(*d, skimmed, or separated milk must 
he labelled “ luaehiiu'-skiiuiiu'd milk.” Ihider 
the Margariiu* Act an invoice* is a warranty, so 
that if tlu* provision dt‘aler has bouglit vvluit he 
believed to be butter, and it is called “ butter ” 
(not “ Danish ' or “Irish” merely), on the 
iiivtiiee, the production of this invoice will 
exonerate liiiu if tlic substances prove* not to U* 
genuine. 


Conlin ucd 
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Sources and Manufacture of Salt. The Salt Mines of England. 
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By CLAYTON BEADLE and HENRY P. STEVENS 



SKTTLN'IJ OF SAi;r-rANS 
(lion^iOuliniil seel ion) 


A LTHOUGH oaten witli fooils, condiments cannot 
be regarded as true f<iO(is, ns their food 
value is almost negligible, many (such *is pcp|K‘r, 
mustard, and spic<?.s) being largely composed 
of indigestible tibre. 'Diey may, however, be 
regarded as adjuncts to food, and an^ taken in com- 
paratively small quantities, with the idea of stimu- 
lating the aj>i)etite. Most of them contain a small 
proportion of a. very active ingreilicnt. 'riuis jioppei* 
contains a resin, “ piperin ; mustard, a volatile 
oil ; and spices similar oils, which give to the eondi- 
jiieiits their ^wuliar flavours. These active ingre- 
<lieiits are so powerful that flicy would act as 

]>oisons if taken in really lai^c _ 

quantities. Acetic acid, too, <‘an 
only be taken in th(‘ diluted hu in 
as vinegar. In virtue of 11i(‘ 
chejuical nature of tlic a<'1ive 
ingredients, many coudimeuts act 
as food preservatives, es]>eoi.dly sail 
and the spices.* 

Common Salt, AH hough 
most condiments can hardly be 
n'gardcd as necessities, common 
salt is certainly an exee-ption. ll is 
one of the essentials for our health 
preservation. 

Nature has on<lowe<l this <‘o»uj(iy 
\xith salt supplies s<‘eond (o none, 
both in quantity and quality. Salt 
is brought to the surface either in 
the form of clear licpiid, as brivc, or 
as dry rock, known as rock salt. 
fheshire brine yields for every 
im})erial gallon 11). 2 o/. of dry 
salt. Roughly, I, (UK) galhais of 
hrine jwoduce 1 ton of dry salt. 

The brine is said to run umhM- 
the earth in rhannels, ami to eollei*t 
in the lowest part of the geological 
h.isin at a depth of almul 1!U) ft., 
whence it is pumped to the surfae(*. 

It is supposed to result fioin the 
rainwater percolating to the rock 
sail and dissolving it. Wliere fresh 
water, readies tie* surface of rork 
salt, either at the outcrop nr through 

tissuies in the outlying marl, brine 4. hakf 5. skimmer 
is formed 

The hrine has the following average composition : 


The Salt-pans. T hi' ])ans are made of steel, 
measuring nhout ’M\ ft. hy 24 ft. by 20 in. deep, re.st 



3, TKANSVER.SE SECTION OP 
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N'irth\t ii'h. 

Droit wirh. 

stoke Pi lor. 


Pit rent. 

Per cent. 

JVr rent. 

Sodium rtiloride 

2ri'iI22 

•2‘2-45-i 

•2r>-4'.»2 

(■alcium sulphate . . 


•UN 7 

•261 

Sodlmu Hulphate .. 

• 1 id 

•U9() 

•ri»4 

Magnesium carbonate j 

•107 

•034 

•034 

Total solids . . 

25-Mon 

23*2«3 

‘26-381 


Brine is pum^icd by two plungers from a depth of 
04 yards through an 8-in. pipe, and delivered to an 
enormous wooden cistern measuring about 30 ft. by 
32 ft. by 10 ft. deep. From this tank the brine 
])asse8 through pi|)CB to the evaporating pans. 


on brickwork, and arc heated underneath by coal 
fires. A battery usually contains from five to ten 
]»ans. For eyamples of ordinary })an settings, see 
1, 2, and 3. Tin’s ty|X‘ of pan h;is one flue, B, for 
e.ieh lireplaee. A, and bh.nk places, t\ over which 
the .salt in the pan can be scraped to the side without 
fear of overheating. I'l is tlic salt-pan, and K the Hue 
to drying-room; F F (ho hunlles, and (» (he floor, 
on wliieli the workman stands. Facli pan in (he 
])artienlar works we are describing has two fires, 
divided by a jiartifion wall running halfwaiy to tho 
back of (be j)an. In ordtT to ensure 
even distribution of heat, there 
are five draughts, as they are called, 
divided by four parallel walls run- 
ning halfway from thi' hack. Brine 
• onveyed continuously to tho 
evaporating pan, gentle ebullition 
lakes place, and enormous volumes 
<4 steam pass off from tho surface 
and disa)>pcar up the ventilators 
in (he roof. The teinpcTaturc of 
till' brine is maintained ut about 
220"’ F. 

As the water evaporates, an in- 
e|•^^^tation of crystalline salt is 
formed on tho surfai.'c, w'hioh, ns it 
•jets heavy, settles in tho cooler 
end of the pan. 'Phe crystalliiio 
deposit of pure salt ho formed is 
drawn to llu‘ side of the pan by 
means of a rake [4]. 'Phe salt is 
then lifted out of tho j>an by 
means of a skimmer [5], a perforated 
scoop about 18 in, diamider. Tho 
evrcs.s of liquid drains through the 
pi’i’forations and tla; contents of 
the '^kimmer are transferred to a 
woodcji moidd consisting of an open 
box {6J ta|H riiig from one end to 
I he (»th(‘r (length, 22 in. and 8 in. 
by 8 in. at l.irge end), .standing 
on its sjjialler end. 

Drying and Packing the 
Salt. When a number of moulds 
MOTLD have been filled and allowed to 
set, tijey :ire inverted, tipfied out, 
and eoi)veyi.d to I be drying-room. The ordinary 
size block vAcigli'^ 28 lb. (SU to the ton). Each pan 
produces 4 tojis in 12 hours (equal to about 50 tons 
a. week). 

'J’he drying-room is heated by the waste heat 
from the furnaces, which passes through long, 
s(piare, iron Hues, 4 ft. by 4 ft., ))laoe(l on the 
floor levi‘l, on ami around which (he blocks are 
stacked. The (<‘mt)erature of the dryirig-room 
varies from 120® F. to 150® F. The bloclLs take six 
to fourteen days to dry, .according to tJie tempera- 
ture and weather. The dried blo^'ks now piiss through 
a innnching machine, ami then through a pair of 
rollers, and finally through sieves, until the required 
grain of salt is obtained. 
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SALT (nne-tliiril si'iik-) 


Th« . dry 
salt is car- 
r i n (I ‘ b y 
“ elevators ’ 
to the top of 
the biiihlintr, 
whenee radi- 
ate, oetopus- 
lik(‘, shoots 
or fe<*ders, 
reaeiiin^ to 
all ]>arls of 
a 1 a r o 
}» a «• Iv i n o . 
room \vher(* 
•4 I r 1 s a r e 


busily employed lilliiii; r/o>a/>- proof pajK'r piiekels, 
which eotisisl, of (wosiy,**s, aod eoiitaiti 1 A lb. and 
'} II). res]M*etively of table salt. 'Ibis i’^ never 
touched by hand from b('; 4 ini)inK to end. 

Preparing Fishery Salt, 'blie prepara - 
lion of salt for the. preservation of fond, siidi as lish 
salt, is made somewliat dill'erenlly from that of table 
sdt. ft has to 1)0 coarse and distinctly ^[rannlar 
for sprijiklin^j; la'lwi'en layers of lish in boxes or 
bairels, as, if loo line, it 
would melt too rapidly. 

Vor fisUci'fi salt, I lie brine 
in the pans is (‘vaporated at 
from ‘Itr K to l-*0” F., 

neeordinjL^ to the. (piality to 
he ])rodne<'d, 'I'he lower the 
temperatun* the I'onrser (he 
^>'raiii, firul the slowi'r the 
operation. 

'i’here are se\(*ral ipialities 
of fi.sh(‘ry J^^dt, di.-t in^uisherl 
lU'cordine to coarseness. 1'lie 
first ijrade of salt is named 
Second I’’ is} nay, a, de^o-ee 
coarser is IVst rishei'v: next 
hi; 4 :her ;:riule is X fishery, a 
still better ((uality is X.\, 
and (be hiujbest of all. and 
llie coarsest, is Ray Salt |7J. 

Krom 22 to 2.”) tons jier pan 
])er week i.s (he averaj^e 
])ro(luetion of tishery salt. 

'riie Salt I ’ll ion snpfilies iM) 

])er cent, of the salt used in (beat Rritain for lish* 
enrin;j[. The jiansowinal by them liave a ea])aeity of 
about I .tW)(),()0() toii^ per annum. 'The attimipt to 
oust the pure natural article by sails obtained from 
sea-water evaporated by tlie sun's rays in hot 
(‘limates is likely to end in failure, as, in addition 
to tin* ^reat inferiority in composition of the latter. 
thei'C is a liability to tlie formation of funi/us nii 
fish W'liieh does not take j»laee with (he pure art kle. 
Sea-W'ater alsoi’ontains m.iny oruanie ingredients 1 hat 
jnilitat(‘aeain,st the ])roper jaesia val iveaet ion of .s.dl. 

The followinji analysis will show' (he diiTerenee 
in eomposition between (lie ('hesliire tishery salt 
and the foreij^n sun-evaporated sea-water: 



KO(’K SALT FKOM 
(< Mie-tliird 



< hi ‘■liiri' 

Kllll 
i‘ laiii) 

Km 1 urn 

Chloride of Sodium (iuire s;d( ) 

Moisture 

Sulphate of lime 

Sulphate of magiie»iutii 
Chloride of niamiesium 
InHoluhle matter 

J*or cent. 

97 '.'12 

1*72 

•US 

•uti 

1 

Tor rent. 
S921 
5*82 
1-48 
315 
•95 
•39 

100-00 

10000 
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Where RocK Salt is Found. The geo- 
logical position of rock salt occurs between the coal 
formation and the lia.s in the new red sandstone of 
the Triassie scries. The great nK.*k salt formation 
of Knglaiid occurs within the red marl, or red sand- 
stone. At Northwieh, in the valley of the Weaver, 
rock salt is found in tw'o chief bods, the top being 
about S7 ft. thick, and the bottom 1*0 ft. 'rhe top 
bed i.s 12() ft. below the surface. 

'J'he mining is tlone from the bottom of the 
layer of tlic thick bottom bed, where the best salt 
is found. ’Du* natural beds are about 2 miles long 
by 1.^ mill's wide, 

A Large Salt Mine. To sii})pori the weight 
above, it is ii(*eessary to leave pillais of salt equal 
to about one-tvvelflh the area of the mine. T’his is 
done by leaving imormous pillars (somew'hat larger 
at the bottom than (he lop), 10 yd, s({uare and 
2r» yd. apart. 

'ihe rock .salt raised as bla.'-tcd from the Adebiidc 
mines iH'longing to the Salt Fnion, Ltd., at .Marston, 
.\orthwk‘li. is called Piaissiaii Uock, ' when 
brought to the surface, and the larger pieces n'.scm hie 
enormous blocks of granite and porphyry. In places 
it contains veins of dcc)) brown or amber colour 
[light port ions, g], grading to 
pal(‘ transparmit salmon tint 
Idark ])ortion, 8] and in some 
p.nls it i.s a.s transparent a.s 
glass and very pure, and ery- 
stallised in lai’ge cubes j9j. 
If Liken at ba.s(‘ of vein, one 
oee.isicn.illy linds attached 
pi(>e(‘s of stone jsee right - 
li.ind bottom eorni'r of 10|. 
In other places tin* caverns are 
bristling with needle-shaped 
crystals riot unlike the familiar 
sal-ammonia(‘ 111], and in 
sonu' few’ places it i.s ojiaqiie 
and w’hiti*, falling to pieei'.s 
lu'twec'n the fingers as though 
.\ature liail aln'ady ])repareii it 
for eoarsi' lishery salt |12|. 
'The mint* at .Marston is .*bl() ft. 

diH'j). It is approaclied by a 
]>erpendieul.ir shaft about!! ft. 
wide l)y me.ins of a Imeket 
wbieh (‘merges into a cavern 
'It! ft. high. 'I’his (!HV(‘rii is tlio larg(‘st nn-k mine 
in tireal Rritain. Its walls and domes arc bristling 
with crystals of rock s.dt in the \arious varietie s 
referred to above. J’his chasm has entirely resulted 
from ’tlu' removal of enormous ^piantities of salt 
rock, about and aroiind w’hieh tliere still e.xist 
almost limitless 
supplies. 

The Mining 
of RocK Salt. 

Jn ordir to ob- 
tain the rock salt 
a hori'/.onlal in- 
(•i<ion is made in 
(he wall of the 
rock 7 in. from the 
base, the incision 
being 4 in. deep 
and 2S in. w'id(‘. 

This is performed 
by a inoehiiui re- 
sembling a very 

sid)stantialcireiilar 9 . SALT CBYSTAL FBC>M 
saw with tvro-W'ay ADEIAIDE MINDS 

teeth arrange (I (One-half scale 


ADKLAIDE :>11NES 
scul<‘) 
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round its circumference. The machine is driven by 
compressed air laid on to the mine, and is moved 
forward by means of nj^^rab. The cut is made slij^btly 
douii wards so that the lloor appears in ridges. 
The prognvss of the work depends largely ii])nu 
the hardness of tlio rock, wliieli varies eonsiderably 
at different points. To ]»reparo tlu* rock to 
receive the charges for blasting, holes are ])ro<lnc('d 
by means of an iron pole called a cAiW, that is rod- 
shaped and tajx'ring towards the end, wbi<‘h is 
beaten out to a spear-s}ia])ed head. This is thrusi- 
into the ro(^k and turned until the required depth is 
reached; Tn this hole a. charge is inserted and fiitsl 
by the aid of a fuse. Sometimes tlio charges merely 
crack the rock and at others they remove sevor;d 
tons. Thus, if large ])ieces arc wanted, a small 
charge is put in vertically by wliitdi the face of the 
nx’k is just (*?Mck(‘d and the necc'ssary si/cs are 
removed with a pick'. If sinall lumps arc retpiircd, 
a large charge is ))ut in in a slanting direetion, 
which blows the face of tin* rock to pieces. 

In adtlition to th(*ir mines at 

Northwichand Winsford, in Cheshire, 
the Salt Union have uiincs at (.’arriek- 
fergus in Ireland, and tlioy have also 
white salt works at Northwieh, 

Winsford, Aliddlewieh (Clicslnre), 

Stoke Prior and Droit wieh (Won*es- 
fershire), Middlesbrough (Durham). 

The Uses of Rock Salt. 'I'he 
rock salt is ground to a powder and 
Mijiplicd in bags for agrumltural 
purposes. It is exj)orted in lumps for 
reliuing and conversion into table 
salts. Tt is ])laced unground in the 
stalls of oxen, who greedily lick 
it as an adjunct to their food. Jb inc 
is used in large <{uanliti('s in the 
“ Solvay ” process for t he manu- 
faeturo of alkali ; wlntc salt and 
rock salt in the “ Leblanc ” j)ro<*ess 
for the production of soda and salt 
cake |s(*e Acids and Alkalis], also 
in copper smelting. As such it forms 
th(' basis of several of our most 
iiU)»ortaiit industries, which are dealt 
with at full Icngtli under different 
sections. Urine also plays a very im|>url.int part in 
the pr(K?ess of refrigeration [see Fool Preserva- 
tiinij. The following list gives the various uses to 
wl)ieh salt is put: 

Scvmring 

Ivcnuwhig diseolcrivtioijfl 
Wanhing greasy botrles 
Kenioviug Inkstaiivs from 
carpets and tablrclolhs 
ttcfUQving wine stains 
<’arpet cleaning 
Dissolved ifi spirit f<>r rr- 
moving groisc spots 
Washl ug si 1 ! ul ke re 1 1 i is 

Mixed with Im for f 'u nit arc 
polishf^ 

J-jeahing straw matting 
( ieaidng brooms 
Disbife^ing 
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Witlj food for cattle, 
to improve apitc- 
tite and digestum 
With poultry food 
With all foods de* 
llcioiit ill salt 
As niedicine 
111 briiM^ baths 
As an antidote t(j 
poisons, snake 
and dog bites 
I m proving the 
burning o f 
parartin 
Preserving potato(?s 
j;\tr.ieling frost from fr(»7.eii 
>egefables 

l)et«*eting poisonous mush- 
rooms 

Preser\ing milk 
JVesfu'xing eggs 
('nring liams ami baeon 
J'isli (Miniig ami juesfuving 
In li(pii(l torm, as a tiro 
exfiiiguisJier 
J.aying dust 



11. ROCK SALT IN NEKObK 
SHAPED CRYSTALS 
(One-half seale) 


1 Cleaning slimy sp<mges 
Cleaning stained bauds 
Cleaning copiier (with lemon 
added) 

Mat.iii'i a lire burn up 
On frozen roa<ls 
Consolidating roa<U 
Destroying iiiseets in gardens 
Destroying vermin in 
manure heaijs 
Weed killing 

J)oet(*Ting Imrses, cattle, 
and sheep 

As food for cows to improve 
milking 



OPAQUE ROCK SALT (Onedialf scale) 


Salting down vegetables 
before eooking 
Henioving animab'iil e irom 
raw Vfget aides, such a^^ 

Malereres.s 
Sailing blitter 
Dread making (added f(» 

Hour) 

Phiggiiig tobacco pipes 
Eating with fruit 
JVeserving meat 

Assisting lisiiitegiiition and M'eatliering 
of soil 

Absorbing and retaining moisture on the 
ground, and tbenUore as a preveiititlvo 
of drought 

Assisting the Soil to absorb ammonia for 
erojis 

?*uril> iiig land 

riaeing land tn cattle to crop 

closer 

Increasing clover crops 
Cheeking m* preventing potato disea.se 
Sweetening and preserving fodder, and 
preventing mouldiness in it. 

\o (lisliueliou has been inado 
belweeu.sfocc salt . et«‘,, anil /vWi’ salt in 
the above enumeration, but it may 
be. taken oenerally that salt from 
brine is always us.ul in eouneetion 
witli human food and householil ptir- 
]K)ses, and ground rock salt for all 
otlu'rs. cxeejit wlmre colour and a 
hin;h degree of purit y is of paramonni 
importance 

Natural Vinegars. CJcmiin;' 

vinegar has iM ciidermed as the “ pro* 
duet of the aleoliolie and acetous 
ferment a lion of vegrdahle juice or 
infusion." Tim I is to say, it is 
obtained from some vegidable extract wliich is 
allowed to ierment, first with the formation of 
ab'ohol, whioli is then eonvci (ed into aeetie. acid. 
Vinegar so prepared will consist of a solution of 
acetic acid with various v(\getah]e jiiie.cs and 
colouring matters. "I'o this ela.ss belong tho true 
mall vinegars, jirepared from malt< or a mixture 
of malt and barley. 'Plic materials are Hnely ground 
and mitslud — that is, (xtraeted repeatedly with 
small quantities of hoi water till all sohdde 
matters are removed. 'Pin' i le.ir liquors aie nm oil 
into a val, where ye.ist is added, so tliat, fermenta- 
lioil sets in; earhoii dioxide gas is given off, and 
alcohol formed in the Hquoi-, 1'liis aleohol has to he 
further oxidised to form ai’«ii»- acid, hii- which pur- 
]M»ses some means is ad(»pted loexiiosi* it effectually 
to the oxygen of tlu' air. 'I’he aetion, however, 
would lie slow’ W'cre it not lor growtJi of a t>cculiar 
fungus, or “vinegar plant" {MyetKUrma arcti). 
Kit her the liquor is allow «'d to fn'ekle over twigs 
on wiiich the vinegaj- plant grows, or tho liquor 
])asses through barrels on the sides of which the plant 
has develo|ml. So prefiared, inall vinegar has a 
]»eeuliar and jilcasant odour, dm* to the pre.sencf of 
small quantities ol organic substances known as 
aldehyde-'*, enters, etc., and it is coloured brown owdng 
to the preseneo of organic colouring matters formed 
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grey colour. This seed, from which the outer 
coating has been stripped, forms white pepper. For 
this stnp])ing the fruit is soaked in winter in order to 
soften the liusk or outer covering, which is then 
removed by rubbing, 'i’hese outer husks possess 
some of ilie characteristics of the seed, and are used 
to a certain extent for flavouring. It will be seen 
therefore, that the distinction between black and 
white ])C]»p(‘r lies in the fact that the former eon- 
sisls of tlie sccfl contaiiiod in its husk or outer 
covering, while the latbu* is hulled and eontaiiis only 
the kernel. The peculiar pungency eharacteristic 
of pepptT is d\ie to the pres«‘U( ft of an aorid resinous 
substance, besides which it contains sFuall quantities 
of an oily body termed piptriH, starch, and cellulose 
or woody libre. The following table rejwesonts the 
average proportions of cf'itaiu siiljstances in black 
anti \vhif(‘ ])epper (Clifl’ord Kii-hardson) : 
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tlie oelluloso or crude fibre; thus, nnadultcratod 
white pepper may average, say, 6 iier cent., black 
pepper per cent. Long pepper will contain as 
much as 21 j)er cent., and ground olive stones (iO 
to 70 per cent. Unfortunately, authorities differ a 
good deal even here, not only on aeeount of tho 
variation in eonixjosition of genuine samples, but 
in the methods employed in estimating iihre. 

Cayenne Pepper. Cayenne. pepjK'r is ob- 
tained from the (fried ri])o fruit of the (Uipf^ic.nni 
fastiyuitiini and Ca/Miciun annutn^ which grow in 
tho tropical j)arts of Africa and AuuMi'ea. Tho 
pods are orange-red in (oloiu*, jauhaps A in. or 
so in length, having a shrivelled apiK'arance. In- 
side arc small white, rounded s(‘('(is. It ow('s its 
peculiar propcrtic's to a body known as capsicum, 
which is colourless, and has a very aerkl taste. 

In addition to this, cayenne |M*]>per consists of 
libres and small (piantitii's of fats and resin, but it 
is noteworthy that it (.onteins no starch; for after stamlins for ii time, tlislil, whm the oil will 

analysis tlu* elicinist must lely lucistly (,)U its j)ass over with the stc'am. 

mfcniseopical apiK-arance. X„ ,,j,iition to this volatile oil, mustard seeds 

Mustard. There are two ])lauts which furnish contain some .’lo per cent, of a lixed oil or fat, 
US with the raw material for tlu' uiauufaeture of which is practically odourless and t.isfeh'ss. There 

mustard — namely, the blade and white mustard arc also present alhriminoids, from 25 per cent, to 

phmts (6T/iap/.v w?f/m aiul *t*s|)ectively 30 per cent., cellulose, and about 1 ]k,t cent, of 

olaek and white mustard seeds. Hotli jilants are sulphur. Mustard, however, contains, no starch, 

found growing wild in most parts of Europe, the m) that this possible adulh'rant is e isily deO'cted. 

white mustard rather more in the south. Tlie sc'ods rhe following are the ligures ohta! led in a number 

differ a great dcid in appearance. 'Hie of analyses of gei nine mustards 

white are about oiK'-twelftli of an 
inch in diameter, and of a palish 
yellow colour, while the black seeds 
ar(M*onaiderahly smaller, only about 
oiie-iiftli of the weiglil of the white 
oii(‘s, and reddish to dark hrow'ii in 
colour. It is only the black mustard 
seeds which prodiute the peculiar 
volatile oil with the penetrating, 
pungent odour kiiow'ii as altyl Adulterants of Mustard 

isothiocyanate, so irritating to the 17. <.’akdaM( 3MS addition to starch, other adul- 

nose and eyc^.s. It is forim'd when t /ants which ha.v<^ been detc^cted 

(he seeds arc macerated with water. It is, howenuT, fiom tiuu^ to time are turmeric, cayenne ])ep|H.T, 

a ciiriou.s fact that the addition of white muslarc! luiekvvheat. Hour, clay, gypsum, and otluT mineral 

increases the yield of the volatile oil. matters. Some mustard is poor in' oil, heing])rc- 

d'o jH’cparc mustard ])ow'der, a mixture of the tw'o pared from “mustard cake,’ the residue left after 

se»',ds is crushed helwven rollers and ground up. pressing the oil from the groumi seeils. The amount 

'Hie product is then passed through sieves and an of oil is easily estimated by extracting woth ether, 

inipure mustard ffour obtained. This Hour is then |F(>r further details and a (h'seription of oth(“r pro- 

suhjeeted to a second sifting ojieratioii, and the cesses see ANALVTie-^r. ('iiK.uisTiiv. 1 
product is ready for the market. Sioreli is easily deleeted by boiliUK with water. 

I he allyl i noth locyan ate exists in mn.stard in tlum testing with iodine. Other adulterants 

'•ombmatioii us glucoside (rvla.fHinnh inyronaiv), <]otxH t(>d hv .‘slimalkm of th(i fibre, alhu- 

whicli IS split u)i in the preseiiee of moisture by a miuojJa, ,,^1,, and other const Itiieiits. 

h'nnciii, myrvmif also found in the seeds. White . 

mustard (contains mvrosin, and Iherefon^ aids the Ginger, (onger is the dried riiot, ()r, more 
formation of allyl isi^thior-yunate, although it does ^'Orre^tly, rlnzonn of (he giuoyr plant {Au^giher) 
not itself contain any of tin; glucoside; If you *•' introduced 

^vi8h to prc3pare some of this volatile oil you merely a inimh(T of other countries, sii. h as Jamaica, 

r-epiiio to macerate the black seeds with waiter, and I lie best (piahl les come from 

tlamaiea. It is ]»re])ared by scraping off the. outer 
skin, washing and drying in tlu^ .sun, and form.s 
rounded, elongated ])ieces, branching off from one 
another 113|. 'flK* usual colour is a pale huff, but 
sometimes tlio outer skin is not remov'od, “(‘o;ited 
ginger” j 151, or t hcsera^Ksl root is white wasluMl with 
chalk or ehloridi.* of lime to preserve it from the 
attacks of insects. The pe(mliar odom* of ginger is 
due to a volatile oil, amounting to about ,} ])er 
cent, of the weight of the root. 'J’he fiuiigent 
taste is due to another eonstitucut. In g(‘nt‘Tal, 
the composition of ginger varie.s a goixl deal; it 
contains rc.sins, starch, tihre, and mineral matters. 
The following (igures will give an idea of tho 
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16. MITMEOS AM) MACE 


18. CINNAMON 



rooD lum.v 

rostilts obtained in the Analysis of several samples 
(Permain) ; 

Per cent. 

Ash (not including sand) . . . . . . 3*1 to 5‘0 

Ash soluble in hot water . . . . . . 1*8 27 

Kther extract (oil anil rosins) 2*5 „ 5*0 


e analysis of several samples varkHis other waste materials^ snch os sand^ gypsum, 

walnut and coconut shells ground up, ground olive 
Per cent, stones, mustard husks, pepi)or refuse, etc. These 

fl) . . . . . . 3*1 to .5‘0 adulterants an? readily mixed in with the ground 

['!• 1*8 27 spice, it is therefore much better to buy the whole 

rosins) 2*5 „ .'i’O spk'c and grind it as required for me. But even 

LT t*-oatment with then certain adulterations may lx? effected. Thus 

. . 27 3*4 cloves may be mixed with an undue proportion ol 

j in dealing with ginger is stalks, or the material may be exhausted to remove 

Kc sale of tlu? “ exhausted ” the essential oil, as in the ease of ginger. Under 
Ray, ginger which has been such eirciimstanees, chemical and m icrosoopical 

^senti.'d constituents removed analysis alone can supply ns with the rcquiroil 
ik spirit for making essences, information. 

literal ion is tlie more difficult Methods of Analysis. In eonfluskm, we 
earance of the ginger is not will indicate briefly the methods adopted in anulys- 

for exhausted ginger consists ing the condiments mentioned in this nrtielo. 

oholic extract after treat mint Moisture is determined by drying the finely pow- 

d average about 2‘8 per cent., dered sam)>les at. KM)'’ to lO.V" U. till no furth€?r loss 

rs may average I ‘4 ]>cr cent. in weight lakes place. Ash is determined by igniting 

2 to 5 grammes in a ])latinum erueible, and weighing 
h(' spices, r^iraw’ay Seeds are the residue. The ash should be W'hitc, or nearl\ 

1 * Cfinun cnrHi, and contain so, and free from black spots due to iucomplclely 

f a volatil(‘ oil. Cloves are the burnt ])articles. Oil and fatty matters are deter- 

• bnds of tlio Eufjrnia o/ryo- mined by extraidion with ether in a Soxhlet. *Jiv 

rtle which grows in Zanzibar means of this H])j)aratns ether vajiour rising from 

As which it is 

made to boil is condensed, 
and drips on to the sub 
stanie to be extraided. 
Tt is necessary that the 
solvent used should be 
volatile like ether. 1’hc 
lihri*. or entdi’. fihir, as il 
is sometimes termed, is 
obtained by taking the 
residue after extraction 
with ether, and boiling it 
; (say 2 grammes) with 2()K 
. e.i*. i>f I J ]>er cent, sub 

]>hurie aeiil for half an 
hour, washing free from 
acid, and then lioilingwith 

. 2t)t) c.c. of 1 .1 per cent . oi 

ITig. - ' . - I caustic soda for half an 

in 19. (’ASSIA hour, after which the 

f of material is washed with 

ICC strifipcMl otF, and also the water till free from alkali, dried at KM)'' C., and 

the nutmeg inside. Nutmeg weighed. The residue is then luirnt to ash, and the 

if a pungent volatile oil, and weight of the ash subtraet(‘il from the weight of th. 

ofa. volatile oil. Cardamoms dry residue; this gives the weight of the fibre, 

seeds of several plants, and which, multiplied by .50, gives it in tlie form el 

‘ grains of Paradise.” In tin? percentage on the original substance taken. For 

live been cut iqx*n, showing the albuminoids, I gramme of the substance is heated w'ith 

hey contain the usual volatile 10 c.c. of nitrogen -free, strong sulphuric acid, until 

ion 1181 is the bark ot several the black carbonisation products are completely 

of which comes from Ceylon. destroyed and the liquid is vvJiite. This operation i< 

)ff in spring and autumn. It ha.stened by adil ing 8 grammes of potassium sulphati*. 

nt. of an essential oil to which which raises the boiling ]Hoint of the liquid ho that it 

pro|K*rties. It is .sonietinms can be heated to a higher temperature. It is host to 

fl ft9J, the bark of trees of the use special flasks mn(h‘ of Jena glass. When cold, 

ifcrior value, (tassia ks easily the residue is taken up with water into a la rgi 

? cinnamon, the latter consist- flask, and distilled with soda. The nitrogen 6f tlu 

■es from ivhich the outer and albuminoids, which has licen (‘onverted into am- 

rk have been removed, ivhile. luonia by the heating ]?rocess, uow' passes over, 

eccs, consisting of the entire and is absorbed in a definite quant ity of deeinoruiid 

sulphuric acid. When the distillation is complete, 
f Spices. Spices are very the excess of acid is titrated back. .Vhe numlw ’ 
.sometimes by the substitution of cubic centimetrrs of decinormal acid neutrali.‘<ed 
inch i\H pimento for cl. ves or by the ammonia multiplied by ‘87.5 will give the 

and also by the addition of percentage of albuminoids in the original substance. 

Condiments concluded; followed by FnriT Presebvation 


Ash (not including sand) . . . . . . 3*1 to .5‘0 

Ash soluble in hot water . . . . . . 1*8 ,. 27 

Kther extract (oil and resin.-^) 2*5 „ ,5*0 

Alcoholic extract after t**eatment with 

ether (resins, etc.) . . . . . . 27 3*4 

Fraudulent practice in dealing with ginger is 
mostly confined to the sale of the “ exhausted ” 
])roduct — that is to say, ginger which has been 

ground u]) and tlio essential constituents removed 
by digesting with weak spirit for making essences, 
etc. 'J'his form of adulteration is the more difficult 
to detect as the apix^arance ef the ginger is not 
altered. A good t(‘st for exhausted ginger consists 
in determining the alcoholic extract after treatmi-nt 
with ether. This sluadd average about 2‘8 per cent., 
while e.xhausted ginger.s may average I '4 ]»cr cent. 
(Dyer.) 

Spices. Among the spices, C^iraivay Seeds are 
the drierl fruit of the ('arum ettrai, and contain 
about 5 per cent, of a volatil(‘ oil. Cloves are the 
dried calyx and (lower bnds of tlie KttfjrHia Citryo- 
'phyllntny a sort of myrtle which grows in Zanzibar 

and the West Indies. As 

in other spii’cs, they owe 
their peculiar llavouring 
])ro|)orties to a volalih' 
oil, of which they contain 
lip to It) i>cr cent. All- 
spice or Pimento f 14] is 
the small, dried berry ot 
another variety of myrtle, 
the Phnoita olJirinaUf*, It 
contains about 4 percent. 
of nil oil similar to oil of 
cloves. Being chea]«T, it 
is flometimes used to 
a dn Item to the latter. . 

Mace is the outer coat or 
nriUm of the Nutmeg, the 
fruit of the nutmeg tree, 

Myristica fragrans. Fig. I— 

16 shows a nutmeg in 19. 

shell, with the coating of 

jnaco, pieces of tlic mace strifipcil otF, and also th<' 
shell broken open with the nutmeg inside. Nutmeg 
contains 6 ptT cent, of a pungent volatile oil, and 
mace about 45 per cent, of a. volatile oil. Cardamoms 
[ 17 ] are the dried ripe seeds of several plants, and 
include the so-called “ grains of Paradise.” In the 
illuatration two shells have been cut iqx'n, showing the 
black seeds inside. They contain the usual volatile 
oil and resin, ( ■innamon ( 18] is the bark ot several 
allied trees, the beat of which comes from Ceylon. 
The bark is stripped off in spring and autumn. It 
contain.s up to 1 i)er cent, of an essential oil ti) which 
it owes it.s flavouring pro|K*rties, It is .sometinms 
adulterated with Cassia fl9J, the bark of trees of the 
same genus, but of inferior value. ('Ussia is easily 
distinguished from tme einuamon, the latter consist- 
ing of thin curled j)ieces from ivhioh the outer and 
inner coats of the bark have been removed, ivhile 
cassia forms thick pieces, consisting of the entire 
bark. 

Adulteration of Spicea. Spices are very 
frequently a dll Item Km I, sometimes by the substitution 
of an inferior article, such as piiiionto for ch ves or 
cassia for cinnamon, and also by the addition of 
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By HERBERT J. ALLPORT. M.A. 


Proposition 22. Theorem 

If one angle of a triangle is greater than another, 
then the side opposite to the greater angle is greater 
than the side opposite to the less. 

Let ABC be a A in which ^ ABC la > L ACB. 
It is required to prove that A(^ is > AB. 

Proof. If AC is not j'reater 
than AB, citlier 

AC - AB 

or AC is < AB. 

Now AC cannot ))e equal 
^ ^ to AB, for then the ABC 

would equal the z„A(!B (Prop. 5), and the 
liypothosis states that this is not so. 

Neither can AO be <AB, for then the ABC 
would be <Z.ACB (Prop. 21), and ai^ain the 
}iyj)othesis stfites that this is not so. 

since AC can neither be equal to nor less 
tlian AB, A(.) is > AB. 

PARALLELOGRAMS 
Definitions. A iH^rallelogram is a quadri- 
latei’al liyure wliose opposite sidtis are parallel. 

A diagonal of a quadrilateral is a straight 
liras joining o[)posile angular points. 

Proposition 23. Theorem 

In any parallelogram 
(i.) The opposite sides are equal . 

(ii.) The opftosife angles are eipatl . 

(iii.) Park diagioad bisects the parallehnjrtini. 
(iv.) The diagomds bisect each other. 

A s bet ABCl) be a O, 

/ / diagonals, interst‘e< ing 

\/ Tt is required to prove 

^ 

(i.) AB-CD, and Bt^- AP. 

(ii.) ^ABC - i.Al)(\ and ..DAB - _T)CB. 
(iii.) AAB(> AAlKMnarea. 

A DAB A DCB in area. 

(iv.) AO - OC and B(^ - OD. 

Proof, (i.) Since AB is ;j to CD and At' meets 
them 

.. BA(^ - .. DCA (Prop. 12) ; 
and, since AD is i| L) BC and A(' meets them 
. L ACB - _ DAC (Prop. 12). 

Hence, the two A« AB(\ .\DC have two .is 
of the one equal to two .. s of the other, and 
they have also the side A(J ctmnnon to Imth. 

A ABC — A ADC in all respects (Prop. M.q. 
AB - CD, andBC - AD. 

(h.) Since A ABC — AADC in all respects 
^ABC- i.ADC. 

Again, it has been proved that 

^BAC= ^ DCA and ^DAC- ^BCA. 

.‘. the whole ^DAB— the whole ..DCB. 

(iii.) Wg have already proved that the area 
‘ of A ABC — area of AADC. 


In the same Avay it can be shown tliat As 
DAB, DCB an; equal in area. 

(iv.) In the As AOB, !)()(' 

.. BAO - alternate L. \)Vi> (Prop. 12) 
^.\()B- L COD (Prop. :)) 

.\B -- CD (hy i.) 

A AOB - AD0(^ in all respects (/Vop. It)). 

AO OC, and BO- Ol). 

Corollarg I. If one angle of a jxnalklograni is 
a right angle, all its angles are right angles. 

In the figure*, since AD is i; BC and AB meets 
tliem 

..DAB ..ABC 2 right /_s(/Vo;>. 12). 

lienee, if one of these .is, say DAB, is a 
right the other must also be a right L . But; 
the «q>posile .is of a OJ are eriual. 

.all the _.s must be right i. s. 

Corollarg 2. If tiro adjacent tsides of a 
parallelogram are equal, all the sides are equal. 

Definitions. 1. A ])aiallelogram whrise 
angles are right angles is called a rectangle. 

2. A re(;t angle whose side.s .are all equal is 
called a square. 

li. \ rhombus is .a j>aralleh)gram whose sides are 
all equal, Imt whose angh'S are not right aiigle.s. 

4. A trapezium is a four-sided figure having 
luv of if s sides paralh,*!. 

Proposition 24. Theorem 

If one pair of oji/tositc sides uf a quadrilateral 
be cifnal ana jKtralhl, the (juadrilatceal is a 
parallelogram. 

Let LCD be a ([uadiMl.il (‘ml in which AB is 
(•(ju.il to Cl), and also to CD. 

It is |•(‘(juil•(.•d to prove 
^ (hat ABC!) is a O- 
Proof, .loin A(\ 

Then, sinei; .\B is j| to 
CD and AC me(;ts them 
^ BAC DCA 
(Prop. 12). 

Hence, in tlie As .VBC, ADC^, 

AB DC, 

.V(' is comnnm to hotii Am, 

.. BAC .. Dt^V. 

As are equal in all resp(*ets (Prop. 4). 
..BCA _DAC. 

But these are altern.ate ..s. 

■ BCis II to AD(/Vo/>. II). 

Hence, \BCDisaO. 

The .student should find no difticalty in [iiov- 
iiig the following propositions bii- himself. 

1. // the opposite sides of a quadrilateral are 
equal, the rpiadri lateral is a parallelogram. 

2. If the op})(jsite angles of a quadrilateral are 
eifual, the. ({uadrilateral is a parallelogram . 

3. If the diagonals of a parallelogram are equal, 
the. imralleUnjrarn is a rectangle. 

A:. If the diagonals of a quadrilateral bisect each 
other, the quadrilateral is a parallelogram. 
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Proposition 25. Theorem 

The straight Unt which joins the middle points 
of two side^ of a triangle is ixtrallel to the third 
side and eqiml to half of it. 

Let ABU bo u A, i«n(l lot E and F bo tlie 
middle points of AC.’ auil AB respectively. 

It is roqiiired to prove 
tliJil FE is II to B(.\ and 
that FE - \ BU. 

Proof. Through U, 
draw (Mt jj to BA, to 
lueot FE in tlie point. (}. 

Then, since FA is _ ( ’(b 
and Ft* meets them, 

L AFE - ^ (T^E {Prop. 1*2). 

^AEF- ^eV.G {Prop. :}). 

A‘S AEF, CEO Jiavo two _s of one 
two ^s of the other, and side AE 



Also, 

the 
equal t.o 
==side CE. 
they arc 




equal in all re.spocts. 

• (’(J rAF. 

But AF BF. 

(’(J - BF. 

Hence, the ligure BCCF has one pair of sides 
equal and ))arallel. 

BCGF is a [J {I'rop. 24). 

FE is li to BU. 

Again, to prove that FE .1 BU. 

Bi.sect BC3 at JX and join DE. 

Then, since J)E joiuvs the middle points of 
two sides of the A AB(^ DE is to the thir«l 
side AB. 

BDEF is a O. 

/. FE - BI)(/Vo/). 2;i). 

But BD - 1 Bt ; 

FE - I BU. 

Proposition 26. Theorem 

If throvgh the middle jnnnt of ove side of a 
triangle a straight line, he drawn parallel to a 
second side^ it will bisect the third side. 

Jjet ABC.- be a A, and 
let F be the middle 
point of AB, '^[’hroiigli 
gF draw FE jj to BU, 
meeting A(> at E. 

It is required to prove 
that E is the middle 
^ point of A('\ 

Proof. Through C draw Uti 'i to BA, meeting 
FEatG, Then 

BUGFisaO. 

UG - BF {Prop. 2:1). 

But BF FA. 

' UG - FA. 

Hence, since CG and FA are equal and ||, 
figure FC^iJA is a PJ {Prop. 24). 
the diagonals AC and FCJ bisect each otlitu* 
(Prop. 2il), so tliat E is tlie middle point of AC'. 

Proposition 27. Theorem 

If a number of 'imrallel straight lines cut off 
tqvjal portvons on one straight line, they mil also 
ctU off eqxail portions on any other straight line. 

Let Al*, B(^, CR, DS be parallel straight lines 
which cut the lino AD so as to make AB, BU, 
CD equal to one another. 


Let PS be any other straight line, cutting the 
parallels at P, Q, R, S;^ 

It is required to prove that PQ, QR, RS arc 
equal to one another. 

Proof, Through P 
and Q draw PM, QN, 
j| to AD, and meeting 
BQ, CH at M and N 
respectively. 

Then ABMP and 
BUNQ are r7s. 

PM - AB, and QN - BC {Prop. 23). 

But AB - BC(IIyp.). 

PM-ejiN. 

Again, since PM and QN are ||, and PR meets 
them, 

^QPM - Z.RQN (Prop. 12) ; 
and since C|)]VT and RN are ji, and PR meets 
them 

^PQM - ^QRN(Pro/). 12). 

.*, in the As FQM, CJfRN, 

.IC^PM^- --BQN 
.lPQM - 1.QRN 
and FM - QN. 

As are eq»ial in all respi'cts {Prop. lt>). 

PQ - QR. 

In a similar way it i;an be [)roved that C^>H 
- BS. 

.‘. PQb equal. 

Proposition 25. Problem 

To divide a given straight line info any mnnber 
of equal parts. 

bet AF he the given straight line, which 
it- is lequirt^d to divide into, say, five equal 
pari s. 

Construction. Through A di‘aw a straight- 


line AH, in any direction. 



Starting from A, 
mark off five equal 
hmgths, AP, PC,), 
C^R, RS, ST. Join 
4T. ^rhrough P, 
Q, R, S, draw 
straight lines jj to 
TF, cutting AF ai 
tlie points B, C, D. 
E. (This is done 
with the aid of set-squares. ) Then AF is divide<l 
into five eqvuil parts, AB, BC.\ CD, DE, EF. 

PrtHtf. \ number 'of || lines PB, C^C', lU), 
etc., cut ott’ equal portions from the line AH. 
{Liy construction.) 

tliey cut off equal portions from the liuo 
AF {Prop. 27). 

AB - BC = CD - DE - EF. 

Loci 

The locus of a point is the line w'hich ii 
traces when it moves according to some givi'ii 
law. For example, if a point moves so that it 
is always a constant distance from a given fixed 
point it traces the circumference of a circle 
(Def. 11). The locus of the point is thorefoK 
the circumference of a circle whose centi*e is the 
fixed point, and whose radius is the constant 
distance. 


Continued 
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KoIIom ni^' nil li iSMSij 
from 4ri!iil 


By W. A. BOWIE 


T*!! E buBiness of 1 nsurance consists of the nsMupi 
* by the insuring oflico of a sum of money, 
termed the premium, in eonsidenition of its 
undertaking to pay a larger sum upon the 
happening of a certain eonlingeney to the 
person or property insured. Tlu^ ])rernium is 
I'stimated after consideration of any availalile 
statistics relating to the kind of risk which is to 
1 k^ insured against. Let us takc^ an <^xai.;ple. 
From statistics relating to the ages at death of 
certain observed persons, a tahlt^ showing the 
probability of death can he const nieted, ami 
upon this table life as.siirane(^ priuniums may 
Ik? calculated. 

The Scope of Insurance. Or. from the 
record of past experiences of tires in a certain 
town and in < (*rt.ain classes of property, avc can 
approximately Hx premiums which should cover 
the risk of tire in the sam<^ town for the 
several kinds of property. A moment’s thought 
will show over how wide an area of tlie world's 
laisiness the ])rovinee of insurance extends. 
Kvei*y ship on th(^ sea runs risks hourly which 
the insurance expert must consider ; and (?very 
street accident reported by tin? poliei^ is an 
item in the statistics which govern the tixing 
of an adequate premium in the great business 
of insurance against fH?rsorial accident. It is 
practically impossible for any one man to be 
an export in every dejiartment of insuranc(‘ 
Avork, but the iirofession is one which calls for 
the exercise in itshighm* brandies of considerable 
brain power; and many of its devehqimeiits have* 
pn)vcd of fascinating interest to sonw' of the 
foremost mathematicians of past generations. 

We give it as a personal opinion, based upon 
a wide experience covering many years of work 
in England and Scotland, that an insurance 
career is well worth entering upon in the easir 
of a young man with a good education, a fair 
amount of brains, and an earnest, desire not only 
to do the work assigned to him but to qualify 
himself by all available means. 

Growing Opportunities. While, during 
the twenty years ending with 1005 the numlxT 
of hrst-class insurance offices in the United 
Kingdom has decreased by amalgamation 
Hither than increased by new^ ventures, tJu^ 
number of important brandies created in tlui 
metropolis and the provimual tf>wns has lK‘on 
great that fr<?sh chances for young men 
of ability and proper training have lx‘en very 
much extended. A young man who enters a 
large insurance office is often at a loss to know 
how to direct his studies, and our aim is to 
encourage him not only to master the depart- 
ment in which ho is placed, but so to cultivate 
i»is education in tin; general subject of insurance 


lluU-, as b(^ rises to more resjxmsiblo work, his 
outlook w ill w'i(h‘r and dearer. An example 
w ill suffice to show' w^liat wi^ mean. 

A boy is a clerk in the head oflii'i' of a large 
company and is attached for a year or two to 
tile department responsible for the writing out 
and issue of tire poluues. 'Hi is is only tuie of a 
doy.cui departments of a lire company, but thi^ 
boy w^U lind that practically all the hooks and 
metliods of working may, if ht* likes, come under 
liis observation. He w ill find, almost invariably, 
that by exercising a little courtesy towards his 
superiors ho <‘an obtain an ansvv(‘r to any cjucs- 
tion he may ask eoneerning their own depart- 
ments. By reading lectures and papers bearing 
on these* other d(‘partments lu* will form a fail 
id(*a of the? g(‘n(‘ral lines of work which, on the 
day when he is jiromoted to one of the smaller 
branches of the^ (‘oinpany, with tliree or four 
departments in his ehaige, will be of consider- 
able use to him. Here' let us advise tlu* student 
to read as many as Ik* can of the jiapers delivered 
by experts iM'foro the insurama* institutes of the 
United Kingdom, the best of w Jiieh are published 
as annual volumes entitled “ Journal of the 
Federation of Insurance Institutes of flreat 
Britain and Ireland.” There are. besidi‘s, many 
papers not included in thesis (;ollections wliieh 
would w<‘ll repay pi^rusal. Most of thi‘S(i publi- 
cations are to Ik* found in the libraries of the 
various insurance institutes, and in the liead 
offices of the larger companies. 

A knowledge* of shorthand e if ten brings a 
young clerk into close contact with one of the 
chiefs ill the office*, and, if he has the ability to 
rise*, the yenith will often l)(‘ jiicked out for some 
occasional spci’ied s(*ivicc. A good knowledge 
e)f arithmedie* is iiidisjiensahle*. 

The chief liranchcs eif the biisiru'ss of insurane ei 
are life^ fir(% murine, accidmt anel contimjennj. 

Life Assurance. We will take first the life 
branch, which lias lx‘en most highly de*vclo))ed 
on scicntitic line's. The theory of life* eon- 
» tingeneies may almeist be* said te» be^ an (‘xaet 
sciene*e, anel its study as a})}>lieHl to insurane'c 
constitutes an entire hraneli eif tlie prof(\ssion. 
A yelling man whe) e*rite‘rs a life e>ffi(‘e? may, 
if he is epiiek at figure's and femd of mathc- 
malies, think it wortli while* to study in order 
te) peiss all the* e'xaminatioiis ne'cessary to be'eomo. 
an aeduary. We shall come later te) discuss the 
line's on which he should preiei'cel in order to 
reach this coveted position. Many young men, 
however, who promise to develoj) good business 
capacity may lx>i altogether unsuited feir the 
higher branches of mathematical work. For 
them a j)osition as seen'tarv or manager may 
be the goal. 
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Life Office Work.. Let m took tot at 
the: nm^achi€^iM' ^parfm^nU of a life office. A 
youth must quickly make himself acquainted 
with the methods of securing proposals and 
dealing with the policies issued. The pro- 
posal forma have to he sc.aimcd to H€iO 
that no irregular answf?ia arc given ; and the 
variety of }>()lieies issued, with the precise 
phraseology used in each case, should l)e noted. 
Any special eoiiflitions endorsed on the back of 
policies are of great importance, often modifying 
tho contract, or charging extra premiums for 
special risks. Tnsuixd “lives” — the insurer is 
known in the insurance oftico as a “ Life ” — 
sometimes transfer their policies in security to 
a bank ora private individual. The transjMtion 
is called an namgnment, and notice of it is 
generally given to the company. 

Questions of tritlo often arise as to whom the 
pt^icy really belongs, and the correspondence 
with the persons interested in the matter is 
generally well worth study. It may be pointed 
out here that it is highly essential that a clerk 
should early loam to compost; a good letter. The 
writing of a few essays in a literary society is a 
capital aid U) the cultivation of a good style. 
Every young man should make a point of reading 
both the letters received and the copie.s of 
tho answTTS which will hav(‘ been filed. Tho 
correspondence, wdiich is generally fn^o to the 
clerks, is an education in itself and will show 
an expert manager’s methods of dealing witii 
difficult matters as they arise. 

Tho mothode of attending to the collection of 
renewal premiums shoiild be closely obsm'ved, 
particularly the precautions taken to see that 
one premium is paid Indore notice for another 
is despatched. The student will also become 
thoroughly acquainted, not only with his own 
company’s prospectus and table of rates, but Avith 
those of other companies as avcII, noting special 
condition.^ as to bonus distribution, foreign 
residence, surrender values, and the like. 

Office Books and Accounts. It is very 
important that a careful record of 'all trans- 
actions in connection with each policy be 
entered on the registers, and tho sooner a 
clerk becomes familiar with the use of each 
book in the office the better for his prospects. 
He must know the principles of bookkeeping 
[see Clerkship) and how they are applied to 
the accounts of the departments of his own 
office. Ho should notice how premiums on new 
and rencAval policies are debited to agents and 
collechid by them ; how agents’ commissions 
ars allowed and paid, and how' all financial 
transactions are brought by skilful summary, at 
the end of six months or a year, to a focus in 
a single statement called a Revenue Account. 

* ClafmSk Life offices an; concerned not only 
with receiving mrney, but with the payment of 
supas on the death of the insurer, or, perhaps, on 
h». reaching a certain age. The aim of the 
office should be to meet a claim as promptly as 
po^ible, and for this purpose to grant every 
facility to the persons interested. Miuiy a good 
fresh insurance has been seeui'od bv the ready 
fiottlemont of a claim. A study of the causes of 


deat^ and of tha original medioal rej^t when 
the insurance began, will oftctmr&veafc how some 
weakness undetected at the start has been the 
cause of ultimate death ; or Uie family history 
may show that there is a tendency to premature 
death from certain causes which have affechul 
tho insured as well as his family. It is always 
helpful to notice w'ith what skill tho chief 
medical officer and tho actuary or mapagor have 
dealt Avith hazardous lives, and how W their 
action has been justified. 

Loans and Investments. The lending 
of money does not generally comt; much before 
the ()ffi(;o staff. The directors and tho manager 
deal with (piestions of immense important; 
A^'hon, at tho board table, they decide how 
many thousands of pounds are to lie safely 
invested. But the study of the investment 
ledger and of the annual balance-sheet Avill 
show a learner on A\'hat (;areful lines a British 
board of directors puts money by. Caro is 
ahvays observed tluit »o speculative securities an* 
bough L even if they yield a high rate of interest. 
TIk; K(;curities purchas(?d must, however, yield a, 
good and safe return. Fortunately a life office 
can lend money for long periods, and therefore it 
is often approac^lu'd by those who do not wish 
their mortgages to Ik; disturlKjd so long 4 is tlu; 
interest is duly mot. A Avar, or great stagnation 
of trade, may often depreciate the value of first- 
class securities, and an insurance company must, 
be candul not to put too high an estimate upofi 
stocks in its balance-sheet. In 1903, for instance, 
Consols and other first-class investments luui 
depre(;iated to such an extent that many insur- 
ance offi(;es AA’ere compelled to write off as a loss 
sums running into thousands of pounds, lx*eaiJ8e 
tlunr R(‘curities had fallen beloAH' the curnmi 
selling valut;. 8ome companies undertake tho 
granting of loans combined Avith life assurance on 
security of comparatively small houses, and u 
Avide field is opened out for the study of sur- 
veyors’ reports to find what are the differont- 
preiniutions taken on lK*half of the lending 
company to ensure that the property is safe and 
can readily be sold if default takes place. 

The Legal Department. Questions of law 
constantly arise.; in many ccmnections. A polity - 
holder has assigned his policy and wishes t(» 
know how he can get it re-transfori-ed to him* 
self. Or he has taken out his policy in favour 
of his wife and she has died. What is he to do ? 
A rnemlKM* dies and it is found that he has 
pledged the intore.st in his policy in security to 
one man, with a second charge upen it tu 
another. How are thoir claims to be adjusted ? 
A man dies without leaving a aaIU How is the 
company to know to wliom to pay the sum du ‘ 
under his policy ? A junior clerk of an inquiring 
turn of mind will find pleasure in searching foi 
the correct ansAA’crs to these questions in hand- 
books on the law of life insurance, or in perusing 
a well-formed judgment expressed in a letter 
from the solicitors of his company bearing on 
a special case. 

There are a number of special Acts of Parlia- 
ment to be studied in connection witli lifi' 
assurance. The following, are the most important. 
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The Gambling Act, 1774. 

Tlie Policies of Assurance Act, 1867. 

Life Assurance Companies Acts, 1870 to 1872. 

Married Women’s Property Act, 1870 (Sec. 10). 

Married Women's Policies of Assurance 
(Scotland) Act, 1880. 

Married Women's PropcM ty Act, 1882 (Stic. 11). 

In the latest edition of Bunyon's book on the 
law of life assurance the chieif points are dealt- 
with, and the student should study this book, 
especially wdth regard to any particular case 
which may arise in the olllcc. 

Agency Department. A life office never 
grows very quickly and is often in danger of 
dwindling to small proportions unless it has an 
active agency department for securing a fresh 
access of new life proposals; and the young 
man who wishes to suec'eed in other than 
actuarial departments will find quick promotion 
if he is able to introduce new assurers, (‘ither by 
his own personal influence or hy his skill in 
stimulating agents. 

Life proposals arc generally s<‘eured by 
personal cjinvassing. An outdoor man must 
have confidence in himself and in his company, 
good address, and plenty of })ersevt‘rancc. He 
must be rcjxdy in securing introductions, and 
ingenious in bringing a tardy client to the 
insuring point. If a clerk show's canvassing 
ability, ho will rec^civc every encouragement to 
act as an Inspector of Agents^ and w'ill Ijc on the 
high road to a post as branch secretary when lu^ 
can point to a good re(H)rd of business. Our 
rising man in the outdoor department will 
concern himself with methods of advertising 
the company, and of encouraging the public, 
by circularising and othcrwisi', to apply for a 
])iosfKictus. He must learn how' to secure 
business without paying extravagant com- 
missions, and how to encouragti agents to 
keep constantly on the look-out for fresh 
insurers. 

The Chief Schemes for Life In» 
surance. It is sometimes iKiwildering to the 
outsider to find in how many ditTenmt ways life 
insurance can l)e applied. New schemes are con- 
stantly being issued by the (*ompani<‘s, but these 
arc ofton meant for ingenious advertising rather 
than planned for any gre^at practical good. Tlie 
student will find that tlu; grc'at hulk of life 
insurance is done under one or other of the 
following heads. 

1. Whole Life Assurance. 

2. Whole Life Assurance with Premiums 
LIMITED TO TEN, FIFTEEN, OK TWENTY UAYMENTS. 

‘1. Endowment Assurance. Sum assured 

])ayable at death or at an agreed age like fifty 

sixty. 

4. Joint Life. Sum assunal payable* at the 
death of the first of two liv<*s ; pi*rhaps a 
luisband and wife, or two partners in business. 

5. Short Term Insurance, covering perhaps 
one year only, or five, ten, of twenty years, 
protection ceasing at the expiration of the 
term. 

6. Children's Assurances. Sum assured 
payable only on the life reaching age of twenty- 
one, or risk beginning at age twenty-one, and 


sum as8ui*ed payable at death or at an age like 
fifty or sixty, or previous death. 

7. Annuities. A sum of money is paid down 
to secure an annual allowance until the death 
of one or more liv^s. 

Bonuses. Policies may be taken out wdth or 
W'ithout profits (or bonuses). In the latter oa.se a 
man receives the largest possible cover for the 
smallest possible firomium. In the case of policies 
sharing in profits the offices are most lilxTal in 
granting at each period of distribution a very 
larg(*. share - gom'rally nine-tenths— of all profits 
earned hy the company, incliuling any profits 
made on non- bonus policies, so that in a well- 
managed .‘•ociety a lih^ policy may not only be 
a very fine form of protecting the family, but 
may also prove a eajiital inveslm(*nt, giving a 
rale of compound inter(‘st highor than could lx* 
had from (h)vernnient securities. First -claims 
life ofli(;es pay very substantial bonuses, but a 
comparison lx*tw’eon the profits declared hy first- 
rate companies and those granted by ofliecs not 
so Avell manag(‘d ami financed uill form an 
interesting .study. 

Survival Bonuses. Of special iiitcn'st 
is the method of only granting bonuses should 
the a.ssurcd survive for, say, twc'uty years. This 
imdlnxl appeals to sonu^, bccaii.se it contains a 
speculative elemi'iit, and, of eoursi*, the bonuses 
in such a case ought to Ix^ about double those 
granted by the companies who divide, prolits 
every five years or tlKucaihouts. As a matter 
of experience, howev(‘r, it is found that the oi*di- 
nary British offices’ bonuses at tlnumd of twenty 
years often amount to mon^ than the tontines 
bonuses declared at the mid of that period in 
some inferior offiei*, whih^ valual)l(‘ adilitions to 
the sum insured by way of prolits have been 
made hy the first-class offices during the inter- 
vening years. 

Re^assurances. Offices have aliinitlothc 
amount Avhieh they will insure on any one life. 
Jt ha,pjx‘ns constantly that wealthy men apply 
for large insuranei's in one office. It will he 
the duty of an oflieial to arrangi* for r<*-assuring 
the surplus portion of the risk wfiUi one or more 
other offiee.s. To do this eo[)ies of tlu* proposal, 
medical, and all other re]x)rts and papers 
iH'aring on the ease are submit ted to the ofliet* 
approa(^hed. The rate otlVred to the re-assuring 
company may he that of either office. 

H the risk be aeca'pted, a copy of the policy 
is gc*ncrally siqiplitHl to tlu* company sharing 
the risk, and on this copy a guarantees is endorsed, 
agreeing to acivpt so much of the insuranoo 
within dcscrih(‘fl. Sometimes the guarantee is 
hy dire t policy, flic company which a(‘cepts 
part risk agreeing to follow^ the terms and con- 
ditions of ih(* original assurnnee. 

A .sc])aratc n*gisf<‘r is keqit in which to enter 
all re- insurances and also a hook showing on one 
side how' much in sums assured and premiums 
has l)cen glv(*n off to each office, and how mu(?h 
in sums assui‘ed and premiums has lKH*n received 
in return. It is desirable to sec that other 
offices do not get too great a share ot surplus 
lives without giving adequate business in 
return. 
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laduttlitei hokmwmcm. The rim and 
progress of induRtrial ineurance might bo fitly 
stnmed hy reading the hietory and development 
of the Pnidenti^d x\ssurance (k>mpany. The 
Prudential is the oldest and largest industrial 
company, and it has justified its existence 
in many admiraijle ways. By close attention 
to the needs of t he poor, by skilfully constructed 
tables, by careful selecdion of outdoor inspectors 
and constant supervision through local and 
district superinUiii dents, the Prudential has 
attained its present position. 

The distinguishing features of industrial 
assurance arc tli(*se : pi’emiuras are met by 
weekly payments, geiuirally calknl for by the 
company’s (jauvassers at tin? houses of the work- 
ing classes, the sums assum'd lieing d(‘t(‘rmined 
upon the basis of how much can he siMuirt'd 
for a penny a week and upwards. The oxpen.se 
of working industrial insurance is about 40 ]X‘r 
cent. This c(?rtainly a})pears very high, but it is 
fully justified by the enormous trouble to which 
the collectors are put. 

In this class of insurance there is g<‘nei‘ally 
no medical examination, the agent being relic'd 
upon to use his judgment and discretion before 
accepting a risk, l.’here are now many attractiv e 
positions occupual in the industrial insurance 
world by men who la‘gan as door to door can- 
vassers, and through energy ivnd sueec'ss have 
been promoted, first to the position of assistant 
suporintondant, and then to the desirable post 
of superintendent, or district manager. 

Importance of Actuarial Knowledge. 
Tt is, of course, impossible, even \mdesirable, 
that the whole stall' of a life office should 
become actuaries ; but t he fact that his duties 


payable at the end of each year during, the life of 
a person aged .r. Similarly Aa; is ** the‘'Valu 9 of, 
or the single premium fot, an assurance of 1 
payable at the end of the year of death, of a lib* 
now aged x ; and Pa; is the annual premium, 
payable at the beginning of each year during the 
life of a-, which will provide a similar, assuranct' 
of 1 . The notation employed is entirely arbit^aly^ 
and the only way to understand it is to commit 
it to memoiy. The system will be found in the 
Is'ginning of the “ Institute of Actuari^ Text- 
book,” Part II ; and as it is most gi'aphic, tin* 
task of learning it is really an easy one. 

Many of the simpler relationships omploy(‘d 
ill actuarial work can be established verbally, 
witliout referenct; to the algebraic qualities 
of the symbols lun ployed. For example ; 

Ax - (P \ Pa.r) or P (I + Ax). 

Tt is ev^ident in view of the above definitions 
that Aj;, the single premium for an assuran('e 
of 1, ought to be the equivalent of the annual 
premium multiplied by Ax (the value of an 
annuity of 1 per annum payable at the tmd of 
each year) plus, in addition, Pu*, the first annual 
premium. Of cour.se, either P.i: or Ax has, in 
practice, to bo increased, or “ loaded,” by an 
amount sufficient to (;over expenses and profit. 

Again, a polity valut' or a policy reserve can 
be easily explained. At the issue of a policy 
the present value of the benefit is equivfilont to 
the present value of the future premiums (leaving 
the “loading” out of account), but afterwards 
the value of the benefit exceeds the value of the 
futun* contributions, and tin* difference is the 
policy value. 

This can he \\(*ll expresst'd in the form of an 
account : 


are non-actuarial is no excuse for ignor- value 

ance on the part of any official regarding o’ ‘ ' 

the elementary prineif)les on which life \ 
assurance is based. To the bram;h secre- ‘ x-^n 

tary, agency inspector, and to outdoor nien ^tlien 

generally, a knowledge of the principles of MitainpH 

life assurance is of the greatest assistance, * 
enabling them to answer inquiries from ^ 
probable tissurers, to understand the 
schemes of rival companies, and in many 


Present value 

of f II t ij r V = P.r( 1 4* A.r 4 « ) 
])mniums 

Ai' 4 n' 

Balance isl* 
policy value !- n Wx 
repres<*nUid by I 


cases prev’^efiting waste of time on undesirable 
eases. Such officials should niako a point of 
solving each difficulty as it presents itself, and 
they will then tind in a comparatively short 
time that their knowledge is really eonsidorable. 
They should sc^^k for information ])rineipally in 
the “ TransaiJtions of the Federation of Insur- 
ance InstituU's,” the papers therein being both 
useful and interesting. Other books which will 
also be found very useful are “ Life Assurance 
Explained” (vSehooling) ; Practical Information 
for Lift; Assurance Agent.s ” (Wm. Hughes) ; 
and “ Insurance ” (T. E. Young). 

Actuarial Symbola. At the outset 
the actuarial symbols met with appt^ar to be 
very imposing, and are calciilaU^d to dishearUm 
those to whom they are unfamiliar. In T'eaiity 
they rep^ent merely a system akin, let us 
say, to Pitman’s shorthand. For example, the 
symboLi:r may bo said to be the “ actuarial short- 
hand ” for the value of an annuity of 1 per annum, 


and therefore 7i Vx -- Ax i w-Pjr(l 4- Aj; f- n ) ; 
or, as stilted above, the policy value equals 
the value of the bemffits less the value of the 
future contributions. 

Other points on which information is useful 
are the various defects in family and personal 
history on account of which extra premiums are 
im£>osed ; the merits or demerits of various 
bases of valuation, and the rationale of sur- 
rend<*r values. Information on these and other 
points will be found in the literature referred 
to in such a form that little difficulty will b* 
experienced in assimilating it. 

All actuarial tables are given in decimals, 
and it is well to learn how to turn these readih 
into shillings and pence, and vice versa. 

It must l>e borne in mind that, howevejp^lcai I y 
the symbols employed may be understood, no 
one incompetent to judge when a table is suitable 
for use unless, he thoroughly understands tho 
methods and data employed in its construction. 
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and point caiuiot be too strongly cmpiia- 
stsedi 

Typical Examination Questions, The 

following questions on life assurance and life 
office work set at one of the examinations will 
give some idea of the knowledge* which a life 
official, though not an a(^tuary, ought to imssess : 

(а) A policy-holder, under a whole life policy 
by annual payments payable during life, desires 
to commute the future premiums to ten further 
payments, and has paid the lirst ineiH'ased 
premium of £10. Tht* premiums are due on 
April 1st. Draft a form of (*ndorsement to bo 
placed on the policy. 

(б) State what you know a.s to the different 
systems of insuring Jiv(*s without medical 
examinations. 

(c) An annuitant desires to surrender his 
annuity. Should this be agreed to. and if so, 
under what conditions ? 

{d) A policy is payable to an assured's oxecu- 
tors, administrators, or assignees, and has not 
been dealt with in any way. What is the title 
in England, Scotland, and Iieland (1) when the 
assured has left a Avill ; (*2) when no will has l)een 
left ? 

(c) When does the liability of an insurance 
('ompany under a life policy eominenee ? 

(/) What sj)ecial all()wan<*e for incotm* tax 
does an insurer receive from the (Jovern merit ?* 
(g) What are the stamp duii(*s on ( 1 ) a policy of 
life insurance ; (2) an annuity bond ; (.*1) a mort- 
gage ; (4) an absolute assignment ; (5) a memo- 
randum of deixisit ; ((>) an assignment U> 
marriage contract trustees ? 

{h) A policy has become a claim. It has been 
assigned. Wnat is the proeeduix* as regards 
delivery and custody of the deed of a.ssignment 
in England : 

(1) When the deed also conveys a policy 
on tlte deceased’s life with another office ? 

(2) When there are other ctfects <*onveyed ? 
{i) Should a loan In* gr-anted to a policy-hokler 

on security of his policy if In^ lias lost it ? 
Should a surrender value he giaiiti'd ? What 
is the procedure in .such a rase when the policy 
becomes a claim ? 

(;) A policy-holder who lias been insured for 
some years wishes to surrendt'r. He points out 
that since his insurance lias involved no loss 
to the office he considers he should get a return 
of at least all tin; premiums paid, since the oflh^e 
hak had the benefit of the inteiest on the pre- 
miums. Draft a reply. 

{k) An agent has been so fi equently in arrear 
m the rendering and payment of his aeeounts 
that the office has decided to eolleet the premiums 
in his agency direct, crediting him with the 
commission. Draft a letter telling him of the 
office’s decision, and one to the jxilicy -holders 
in his agency informing them of the new arrang<*- 
ment, 

(OwiExplain fully any three bonus systems, 
and the advantages and disadvantages of each. 

(m) A policy for £500 is effected in April, 
1005, in an office which divides its surplus 
quinquennially, the next investigation taking 
place in December, 1908. On the basis of a com- 


pound bonus of 30s. per cent, per annum for 
each premium paid, with an intormedialo addi- 
tion of 25s. per cent., .state what the amount 
payable would be in tho event of death in 
November, 1915, 

How to Become an Actuary. An 

aetuaryisone who has to .solve for insurance (com- 
panies, fri(‘ndly societies, and similar institutions, 
financial rpiestions that involve a consideration of 
th(^ separate and (uimliiruxl etVe(its of intenist and 
f>robal)ility in eonneetion with the duration of 
litiman life, sickness, marriage and oilier con- 
tingent (*vi*nts ; or, nion* gc'rKU’ally, an expert 
in the appli(*ation of tin* doctrine of ehaneo to 
monetaiy affairs, mon* particularly in ri'spect 
of the insurance of. lib*. Hence his chief dutic.s 
arc to inak(^ the computations nec(‘ssary to 
det(‘rmine the value of contingent liabilities, the 
compilation of mortality and other statistical 
tables, and the calculation of premiums. 

On such calculations dc'pends tlie [)ra(di(-*(3 
of life assuran(5(\ and it is therefore t‘vident that 
a skilled actuary is of final imjiortanee to the 
successful conduct of an ottieo engaged in life 
insurance and annuity lmsim*ss. 'I’he governing 
authorities an*, in Kngland, the Institute of 
Aetiiari(‘s, founded in 18fS, and incorporated by 
Hoyal charter in 1884, and, in Scotland, the 
Faculty of Aetna,ri(‘s, formed at Edinburgh in 
185(1 and incorporati^d by Royal cliMlor in 1808. 

There are t wo ])rineij)al ways for the “ junior ” 
in a life assurance offici* to gain promotion : 
he may eith(*r become an actuary or a good 

Held " worker and (>rgarus(u\ No man, how- 
ever, is put to outdoor work until he has had 
a number of years’ expt rienee in office routine : 
and tlu*se y(*ars may with advantage Ik? devoted 
to the attainment of actuarial training and 
(*xf)eri(m(N'. Both the outdoor man and tho 
act uary an* necessary to the life assurance ofKe.e, 
and the man who is doubly (jualitied stands a 
better chance of reaching tho highest position. 

Preliminary Steps. The first step whieh 
tlu^ future ac'tiiary must- take is to get hiniBclf 
(*nrolle(i eith(*r as a probationer of the Insti- 
tute, or as a student of the Faculty. These are 
kindnxl institutions, and a n*sident in England, 
Ireland, or the (’olonii^:: would probably join the 
Institute, and a resid/'iit in Scotland th(^ Faculty. 
Those who wish to join the Institute should write* 
to the Assistant Seen^tary, Staphs Inn Hall, 
Holborn, W.(\, asking for a form of appli(^ation 
for admission to the class of probationer and for 
a syllabus of tlu^ (‘xaminations. M’his form must 
be filled up ami signed by two iTU*rnl)ers of the 
Instil utt‘, either Fi‘llows or Associates. Pro- 
bably there will Ix^ in the applicant’s own office 
at l(*asl (jTio official of eitlier status, but, should 
this not b(' the cas(*, lu^ should g(*t his principal 
to assist him in obtaining the n(^e(*ssarv intro- 
ductions. Those who wish to join the Faculty 
should write to the Secretary, 24, George Street, 
Edinburgh, for an application form and syllabus. 
In this case the application has Ui lx* r(*eom- 
mended by two Follows of tl\e Faculty. 

Tho Institute requires tho candidate to pass 
four examinations, known as Parts!,, H., III., and 
IV., held in April of ca<*h year, before admitting 
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him to iho class of Fellow (F.I.A.), although 
passing Parts I. and 11. only will admit him to 
the class of Associate (A.l.A.). The Institute 
examinations art^ held at these centres : London, 
liklinburgh, Dublin, Adelaide, Melbourne. Syd- 
ney, Wellington, Montreal, Toronto, and Ottawa. 

The Faculty requires the candidate to pass 
three examinations, also held annually in April, 
but only in Kdinbiirgli for the first, and only in 
Edinburgh and London for tlu^ s(^eond and final 
examinations, before admitting him to the chijssof 
Associate, and thereafter admits him to the class 
of Fellow (F.F.A.) without further examination. 

(Graduates in mathematical lionours of any 
university in the Unit(‘d Kingdom arc exempt 
from the first examination in the case of both the 
Institute and tin* Faculty. Also in both eases 
admission to th(5 class either of Associate^ or 
Fellow cannot b(‘ obtaiiud before the age of 
twenty-one yearn, although the t‘xaminations 
may be passed earlier. 

The lnstitut(‘ (‘xaminations involve the study 
of a larger number of subjects than do those c)f 
the Faculty, and in this course attemtion will 
mainly be devoti^d to the former, the ditTerenees 
lietween the two syllabuses, howevcT, being 
indicated. 

It may be w(‘ll to state at this point that a 
resident in England, especially if eoniu^cted with 
an English company, would be ill-advised to 
join tli(‘ Faeulty. 'llu^ absence from the Faculty 
syllabus of eeitain itcuns a])pearing in that of 
the Institute detracts materially from the value 
in England of the Scottish (jualitieation. Ob- 
viously, too, a student n‘siding in England can 
derive littli* licm^fit from a library in Edinburgh, 
and has no opportunity of mo(‘ting with other 
members of the institution ; and, further, if 
he resiiles in London, he will lose tlie gr(*at 
advantage of being able to attend the classes 
provided by the institute. 

The Institute of Actuaries £xami» 
nations. Assuming, then, that the candidate 
is enrolled as a jirobathmer of the Institute, 
wo give a concise description of the subjects 
whicli he will have to study, of the classes ho 
should attend, and of tlie ])rineipal books he 
should read. [See also Seluxlule lierewith.] 

Examination Part I. 

The Institute provides a tutor for Part I. 
of the examinations, and the probationer living 
in London should certainly join his chuss. Pro- 
bably, for most students, this will be sufficient 
coaching for the lirst examination ; but the class Is 
generally a large one, and a student who feels 
that lie re(|uires special att<‘ntion will do well 
to go to some other tutor in addition. 

The Institute, issues this initial regulation: 
“ For admission to the class in Part I. the candi- 
date must po-ssess a fair knowledge of algebra 
up to and including (piadratie equations.” 

This indicates the minimum amount of mathe- 
maties which the probationer must know, and 
enables any student to decide for himself 
whether he requires a preliminary course of 
study. 7he official class not being available to 
probationers resident in the provinces or abroad 
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(unless they choose to come to London for the 
purpose), they must procure the services of a 
tutor ; but, since there is nothing technical about 
the examination in Part I., any competent 
mathemati(;iaii will suffice. If the tutor chosen 
ha.s had no experience in preparing students 
for Ibis examination, he should obtain copies of 
previous papers in order to ascertain the probable 
character and standard of the questions. The 
Ix^ginner, however, w'ill, in many cases, be able 
to study under a (pialiffi'd actuary, who will be 
conversant with these points. 

Every candidate will receive advice as to the 
opening of the class, which is held in the evening, 
and he has then nuM'oly to att<‘nd the first meeting 
and pay his fees to the Assistant-Secretary. [See 
Schedule, j 

Tin? hooks which should be naid in pr(q>ara- 
tion for the first examination are Hall and 
Knight’s “ Higher Algebra" (Maernillan. 7s. 6d.); 
the introduction to some standard book of 
logaritbmi(* tables ; “ Elements of Finite Differ- 
ences," by Burn and Brown ((.-. & E. Layton. 
7s. fid.) ; and the ebapters in Part IT. of the. 

Institiib^ Ti‘xt Book ” dealing w ith the fourth 
division of the syllabus. The tbt‘ory of proba- 
bilities is dealt witli in Hall and Knight’s 
” Higlu'r Algebra,” but the stuthmt should also 
rea<l souk* other w\)rk on the subji^ct. Messrs. 
Ackland and Hardy’s “ Exercises and Examples ” 
((’. cS: E. Layton. 10s. fid.) will be found of 
great use in ])reparing both for this examination 
and the examination in Part 11. A knowledge 
of the game of whist is vtuy desirable. A game 
of cards not infiMMjnently forms a setting for a 
j)robl<*m on ])robabilities, and whist is invariably 
th(* ganH‘ se]ect(‘d. The following question, 
set in 1005, illustraU‘s this point and is a good 
(‘xample of a problem on probability's. ” fn a 
game of wdiist, tlie dealer found, on turning up 
the last card, that he had the ace, king, queen, 
knave, ten and three other trumps in his hand : 
find the chance that this would oceiir." Here 
the <\ssential point is that th(^ dealer, having 
turned up the last card, must have at least 
om* trump, which, of course, materially aiTects 
th(* probability or chance required. 

Examination Part II. 

f Wiing now^ to Part IT. of the examinations, 
the Institute has published this reminder: 
" f.’andidates for the class in Part II. should 
have read tlie ‘Jnstituti^ of Actuari^’ Text 
Book, Part I.’” 

This book deals with subjects not comprised 
ill the syllabus for Part I., and it is therefore 
necessary to study it in the inU'rval betw^een 
passing the lirst examination in April and joining 
fhe Part II. class, which is held during the winter 
months. Most men wull find that they requin*, 
no special assistance for this, but some may feel 
the need for a tutor, who, since the subject is 
technical, should certainly be an actuary. 
No doubt the tutor for the class in Part IJ. 
would not ignore Part I. of the “ Institute Text 
Book,” but he is entitled to assume that the 
members of his elass have some knowledge of 
its contents. 



SCHEDULE OF EXAMINATIONS FOR ACTUARIES 


Kxamining Body, 
GtaM Time 
and Place of 
KxaminatkmH 

1 

S» ujiicTs or Exam IN \'i ION.'* * 

Fees 

Xnstitxjtb op 

ACTUARIES. 

StudentB. 

Part I.- -Arithmetic and Algebra, 'file Theory junl use of T.<»garithms. The Elenients 
of the Theory of Frobabilitieif. The Elenieiit.s t>t the (.‘:ileulus of I’inile Difl’erenees, 
including Interpolation and Summation. 

ill 1 0 

ABBOciate. 

Part II. —Compound Interest and Annuities-eertain. 'I ln> Appliealicui of the Theory 
of ITobabiUties to Jafe UontingeneieH. The 'rhe<»ry of Aumiities and Assuranees uti 
Lives and .Survivorships- The elemenlary application (»t the CaleuliiK of Finite 
Diirerenees. and of the DittVrential and Integral (‘aleuhi.s, to Life Contingencies. 
Expressions for the Law of Mortality. The prineiples (aa dislinguishcd from the 
methods) of the et>nstriiction of Mortality Tables (exdiuiing griiduat ion) ; amt the 
prineiples and niethoda of the eonstruction of monetary and other Tables in- i 
volviiig the Coutlngcneics of Life. 

£l 1 0 

Fellow. 

Part III. —The methods of eonatruetlng and gnuluating Mortality, Siekness and 
other Tables, The history and distinctive features of existing Tables. The valna- 1 
Mon of the Liabilities and Assets of Lib* Assurance Companies. 'I’he Distribution 
of .Surplus. The ('aloiilution of DIflee Bates of Preiniiini f(>r Assurance, Annuity, 
.Sickness and other risks, excluding I’ensioii Funds and Widows* and Orphans’ 
Funds. The practical valuation ot Jafe Interests ami Keversions, and of Policies 
for surriMuler or purchase 

£1 1 0 

A tail. 

London, etc. 
(SCO text). 

. Part IV. — 'Hie Elements of the Law of Beal and Persotial Proi)erfy. 'I’lie Law 
' relating to Life Assurance Companies and Life Assurance Contracts. The Constitu- 
tion, Valuation, and Calculation <»f Bates of Contribution of Friendly Societies, ! 
Pension Funds, and WidtAVs* ami Orpliaim’ Funds; and tljc Jsiws relating t*> such 
Institutions. I.ile Assurance Bookkeeping; preparation ol Sebedulc.s, Statements 
and Reports. The Rrinciples ol Banking and Finance, including a knowledge of 
the Constitution and Oporathms of tlie Bank of England, and of the National ami 

I Ijocal Debts of the ITjuted Kingdom. The Investments «»l J.jte Assnraiiee Companies. 

£l 1 0 

OraduattN in MatluMmiUeal Hou<mrs of any l!nivf*mty iu 11m British Kni|*lre may, at Ihe disrretion of 11 
be exerapti'd from Exainlnatuin in Bart 1. ot the .Syllabus. 

lie Council. 

3»’ ACUITY OK 

First Examination. — Aritbnielle. Equalioms. Series. I’ernintations and Combiiia- 

No b'c on 

Actuakibs. 

lions. Binomial Theorem. TTiet>ry and u.se of Logarithms. Eh‘ments of the Calculus 

llrst seml- 

student. 

of Finite Ditfereiices. The(»ry of Probabilities. 

ing in 

AKsociatPB and 

Second Examination.-- Interest and Annuitie.s-cert.ain. with Construction of Mone- 

name for 

Fellows. 

tary Tables. Brobubllities of Life and <if Survivorship. Theory of Life Con- 
tingencies, inehiding Annuities and Assiiranec‘s, with eonstrm*tion of relative Tables. 
History and Characteri8tic.s of Mortality Tables. Application of the CaleuhiB of 
Finite Differences to Life Contiugeneies. Elements of Dilteri'idial and Integral 
Cah'ulus. 

examina- 
tion, but 
£1 Is. on 
each snb- 
BCtiuent 

April. 

London and 
Edinburgh 
(see text). . 

Third Examination. — Mortality, Marriage and sickness Investigations, including 
('onstrnctioii <»f 'I'able.s from actual <jr from hypotlietieul data. tJradualion of 
'rubles. Formulas for SumiuatU>n and Interpolation. Application of the Ditfer- 
ontial and integral (Tdeulus to fiife Contingencies. Life Assurance Finance and 
Fractiee, namely : Calculation of Preiiiiiiiii.s. Vahiation of Assets and Liabilities. 
DIstTibution of .Surplus. Surrender and Conv»*rsion ot l^»lieieH and Bomise.s. Bwk- 
keepiug and A<‘couiit-s. Tiivt^stnnmts. MiseelJaneous (Questions. Law of Life 

Assurance. Beversions, Life Interests and other Coutingeiicies. Widows* Funds. 
Superannuation Funds, ami Friendly Societies — v .dcnlathm of Bates, and 
Valuations. 

occasion. 

i 


QCALIFICATIONS WHICH SK<'CRK KXKMI'TION FROM THK ABOVK KXA Ml NATIONS 
Any Htiideiit. who has a degree at one of the Universitirs of (Ireat Britain or Ireland, Mnthematies being 

one of the speetul subjects of e\nniinatioii for siieli degree, being 21 y(‘ars of age, may, in the discretion of the Conncil, 
be exempt from the first of the examinations mentioned abo\e. 


Tho .syllabus for the exivninuticm in l^ii t fl. 
may be roughly suinnied up by Haying (hat 
it consists of tlu^ Algebra of Actuarial Scienec^ 
and of the Principle.s of the ( 'onstnution of 
Tables of* Mortality and other tables. [See 
Sohedulel 

'^riio principal books to be read are the “ Insti- 
tute Text Book,” PaH.H 1. and 11. (obtainable at 
the Institute, 10s. Od. and 31. s. Od. respeetively). 
King’s “ Theory of Finance ’’ (C. & fc. Layton. 
'1 h.) may also Ih^ mul with advantage, although, 
since the same ground Is crovered by Part 1. of 
the “Text Book,” it is not es-sential. It will 
also be necicssary to read- some book on tlw? 
1 Htfercntial and Integral Calculus, and Avhat- 
ever textbook is chosen the .student will 
hud a knowledge of Trigonometry useful. [See 
Ma thbatatics. ] 

The Principles of the Construction of Mor- 
tality Tabk»» is the only remaining subject 
in the jsyitabas for this examination. The 
“Institute Text Book” deals with the subject. 


and many papers liesidi^s have appeared in the 
“Journal of the Institute of Actuaries.” Although 
the construction of jMortality Tables i.s explicitly 
excluded from the syllabus of l*art II. and 
appears under Part 111., yet it is dilhcult 
to .study the Prin(;ipl(‘.s of Construction apart 
from the mdual construct ion. The student 
is recommended to study the construction of 
(antniii re]>n*st;ntative tables, but to bear in mind 
whilst so doing that he will be examined only 
on the primuples underlying tliat construction. 

The student should read thc^ following papers 
in the “ Journal of the Institute of Aetiiarics ” : 
Volume I X., oil till* “ Healthy Knglish ” 'I’able, 
and on the “ Peerage ” Table ; Volume XVI 11. 
on tile “ Carlisle ” Table ; three papers in 
Volume XX XJ., by Sprague, Mcikle, andWhittall, 
dealing ivitb various methods and table.s : and 
ill Volume XXXllT. tlu^ paptT by Ackland. 
He should also read the Introduction to Farr’s 
“ English Life Table No. 3 ” ; Fiiilaison’s 
“ Report on Government Annuitants. 18H3/’ and 
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Sprague’s criticism thereon ; the introduction 
to the “ Institute Mortality Experience,” and, 
most important of all, the ” Account of Prin- 
ciples and Methods ” axiopted in the construc- 
tion of the British offices’ life tables. The 
student for Part II. should ignore all por- 
tions of these books which arc concerned with 
gi'aduation. , 

Examination Part III. 

The Institute does not at yiresent provide a 
tutor for either Part Til. or Part IV. In recent 
years, however, a course of lc<5tiiros by an expert 
has generally Ihumi lu*ld upon some subject winch 
comes within the scoj^e of the syllabus. These 
lectures have been printed find are of great 
assistance. Bceturcs are also delivered at the 
Ixindon School of Economics on various in- 
surance subjects, and those courses which nu‘(‘t 
his requirements should be attended by tin* 
student. Notwithstanding this aid the student 
is more dependent upon private eoaehing than 
when preparing for Parts 1. and II., and the 
lx?st advice wliieli can be given him is to join 
the class of a well-knoA\n tutor and, .so far as 
possibles make no change until both Parts III. 
and IV. have been passed. 

A certain aniount of work towards tlu* subjcc^t 
under the first Invading in the syllabus for l*art 
III. has necessarily been done in preparing for 
the .second examination. Sickness lal)h‘s, 
liowevor, have^ not yet been studied, and this is 
the student’s first introduction to the .‘subject of 
Graduation, 

Graduation. When a mortality table' is 
constructed it is founel that there are eaatain 
irregularities, arising freau varieuis causes, which 
would interfiTc with the practical value eif the 
table'. These' irregulnritie's reepiire aeljustnie'ut, 
and it i.s to this adjust ine'Ut e>f the original obse'r- 
vations that the term gradual iein ” is applie'd. 

In frepar^ation fe>r the examination in Part 
111. there are nnmereius papers and le-tters in the 
“Journal of the Institute' e)f Actuaries" which 
shoeild bo reael, and also papers in the3 “ 'Trans- 
act ions of the Actuarial Soeie'ty of Edinburgh,” 
in the “Journal of the* Staiistie^al Soe-ioty,” 
and in the “ 'rransaetie)r)s eef the Faculty of 
Actuaries.” 

’The stiuhmt .should also read (in addition 
to the books mentione^d in eonne*ction with the; 
Principles of the Con.'-- 1 met ion of .Alort.ality 
Tables iinde^r Part 11.), the introduction to 
Sutton’s “ Sickness Table's ” ; WatseuTs “ Man- 
chester Unity Siekne'ss Taffies ” ; the Annual 
Reports eif the R(*gistrar-Ge.*neu’al, espt^e-ially 
those issuenl on completion of the decennial 
censuses ; Rowley’s Jue?<*ture‘s on the “ Me'asure- 
memt of Groups,” G. E. Hardy's Lex-turc-s 
on “Graduation”; and the* “ Repeirt on the^ 
Mortality of J^ondon” issued by the London 
County Council. 

Valuations and Distribution of Surt* 

plus* In conncctiem with items 3 and 4 of 
the syllabus, every student should make him- 
self familiar witli the methods e)f valuation 
and distribution of the disclo.sed surplus in use 
amongst life offices at the present time. This 
can be done by studying the blue-books 
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i.s.sucd by the Board of Trade each year, 'Mhioh 
contain the Retum.s made by the Companies 
under the Life Assurance Companies Act, 1870. 
It should be particularly noticed how each 
method of distribution affects the incidence of 
the bonuses declare<l. 

In order to acquire practice and facility in the 
valuation of rever.‘<ions and life interests the 
student, unless be makes such calculations 
frequently in the course of his office work, 
.should value .such interests as he aces advertised 
for sale by auction and compare his results with 
the prices obtained. 

Examination Part IV* 

This examination may bo taken the same year 
a.s Part III., but, having regard to the amount 
of reading which has to he done in preparation 
for Part III. only a really brilliant man has 
much chance of pas.sing both parts together. 
On the otluT hand. Part III. be. irg disposed of, 
a .‘tingle winter’s work should bring almo.st 
certain success in J’art JV., and to take each 
p.4rt separately appears in mo.st eases to lie 
preJe ‘fable. 

’riu' .syllabus of the Examination in Part IV’. 
consists liirg(‘ly of subjects which are not purely 
actuarial, but a knowkxlgc of which is very 
necessary to the. actuary. Schedule.] 

Books to Read, 'riic following books should 
be read: Stralian’s “Law of Property” (Stevens 
& Son.s. Ii3s. fid.), or. if the student has time to 
read a full ('xposilion on tht' .subject, “Williams 
on Real and Personal Propj'Hy” ; Ijectures by 
Wood Hill on “ 'Pbe Law of Real IVoperty,” 
by Haylcr on “ 'Hu' Law (J Mortgage” and 
by Glausoii on “ 'Phe (\)nn)ani(\s Acts” (obtain- 
abk' at the Institute*. Is. ('acb) ; and Indi'rmaur 
and Tbwaites “fbiido to Rc'al and Personal 
Property” (Slevc'ns & Haynes. 10s. ). The 
last mentioned book Mill Ik> found invaluable 
for rcvi.'^ing tlu5 student's knoAvIcdgo of the 
subject. Hunyon’s “ Law of Life Assuranee ’’ 
should b(i rt'ad, and C(*rtain Acts of l^vrliamcnt, 
such as the Life Assurance ('ompaui»‘s Acts, 
1870-2; the Friendly and Collecting Societies 
Acts, ISOP); Companii's Act, 1000; and the 
Finance Act, 1804, must receive s])cci€al attention. 

A small hook, entitled “ to Read the 
Money Article,” by ('. Duguid (Effingham it 
Wil.sen), is an admirable introducti#n to the 
financial part of the work. Clare’s “ Money 
Market Primer,” “ A.B.(\ of the Exchanges,” 
and also his “ lectures on the London Daily Stock 
and Share List,” and some \vx)rks on bimetallism 
and mono- metallism, should be studied. The 
student should read regularly the financial 
articles in one of tlic leading morning papers, 
and should also make a point of seeing regularly 
one of the financial weeklies, “ The Economist 
for prefcrenct^. 

No textbook can adequately deal with the 
subject of investments, knowledge of which can 
only come with experience. What the student 
should strive to acquirt^ is a knowledge of 
principal securities and investments, and a 
thorough knowledge of the characteristics and 
special points connected with the various claH.‘»c8 
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into which the inveetmento of a life assurance 
compMiy can be divided. Burdettes “ Official 
Intetligence and “ The Stock Exchange Year 
Book ^ are the great mines of information con- 
cerning Stock Exchange securities. The student 
should attend any available lectures on the 
subject of investments, and should read Gunn's 
“ Stock Exchange Scciuitics,” and NitJoH's paper 
entitled “ Description of Certain Stock Exchange 
Securities,” as well as (.■tare's h^titures already 
refcTrod to. As regards investments made by 
way of loans, the proposal forms \is<hI l>y t.he office 
with which the student is connected should be 
carefully studied to see on wliat points informa- 
tion is deemed essential. 1’he iJorrespondence 
in such cases is also important. I'hcre are, in 
jiddition to the books and articles already 
mentioned, a number of })apers in the “ Journal 
of the Institute of Actuaries,” and of the other 
insurance institutes, which should Ijfvread. 

The Student*s Library. The student 
will find it difiieult atid cxjx'nsivc to i)urcha.sc 
ail the books mentioned, especially the earlier 
numbers of “The Journal of the Institute 
of Actuaries.” He will, however, be able to 


The Faculty Examinations. The first 
examination of the Faculty corresponds very 
closely with Fart. T. of the Institute examinations. 
The second differs mainly from Part II. of the 
Institute in that the History and C^haracteristicH 
of Mortality Tables takes the place of the Prin- 
cij)les of the ('otistrucl ion of Mortality Tables, 
and other tables involving the eoMingeneics of 
life. The third ('xarniiiation involves all the 
subjects in Carts III. and IV., with the exception 
of “ The Kl<*nu‘nts of thi*! I^iw of Real and 
Personal l^roperty, ’ and The Principles of 
ikinking and Pinance. ' 

The suhscriptions to the tw^o Institutes arc 
voiy rcjisonablc. We give the tigurcs: 

The Tnstiti te of Actuaries 
Prolialioner, t*nlraiice fee. lOs. bd. ; annual 
suliscription, lOs. (id. 

Student, furtluM* entraiu-e fee, 10s. Od. ; annual 
subscript ion, £l Is, 

Asso(uate, annual subscript ion, £2 2s. 

F(‘llow', annual sukseriiition, £J .Ss, 

Fees for class in Part 1. or Part If., £2 2s. per 
session, from Oetohta- to April. 


borrow some of them from the library of 
his office, and others from the libraiy of the 
Institute ; he can thus, in most, eases, reduei^ his 
purchases to a minimum. 

In endeavouring to indicate the work wliieh 
the actuarial student has to do befoi(^ he lus’omes 
fully qualified, we have k(‘pt in view })iineipally 
those who are not- familiar Avitli the siil)jc‘<*ts 
dealt w'ith. On this account an t\\liaustive list 
of reading has not been attempted, t bough 
nothing of importance has been omitted. For 
fuller information, including the pafX'rs in the 
various journals which should be read, the 
student is referred to an admirable artiek*, 
entitled “ Hints on Reading for Actuarial 
Students,” which appeared in the Post Maga- 
zine ” in 1903 from the pen of a well-known t oaeh. 

The general aim of the Institute, and also of 
the Faculty, examinations appears to he to 
educate the student first ii\ pure mathematics, 
next ill the theory of Actuarial Science, then 
in the practical application of that si'ienee, 
and finally in vainous subji'cts not strictly 
aciuaiit«l, but a knowledge of which is neverthe- 
less necessary to the actuaiy. I’he foundation 
of the whole scheme i.s mathematics, and parents 
who wish their sons to enter the actuarial pro- 
fes^ikm should see that a considerable [K)rti(»n of 
their time at- school is devoted to algebra, 
trigonometry, and kindred subjects ; and, further, 
should not allow a lengthy period to elapse 
between leaving school and beginning serious 
work. ’ This is too often allowed, and it. is no 
exaggeration to say that in many cases it is fatal, 
for^e habit of studying is broken, and much 
useful information forgotten in the iiitm val. 

As already mentioned, a certain aptitude is 
necessary. The examinations are far from easy, 
and great application is required to get through 
such an enormous amount of reading when the 
days are apent in an office and only the spare 
hours of the evening arc available for study. 


FacUI.TV of AcTITARfES 

vStudents, <‘nt ranee fee, £1 Is. ; annual sub- 
script ion, 2s, fid. 

Assoeial t‘s, futhei* ('lit ranee fee, £2 2s. ; annual 
subscription, £l Is. 

Fellows, furtlu'i’ (*ntia.ne(‘. fee, £2 2s. ; annual 
subscription, £2 2s. 

It is imjiossihle to give an idea of what a tutor 
would charge for individual attention, but where 
the student is one of a privatt* class the fee 
charged for a winU'r st'ssion for Part HI. or IV. 
will be found not to (*xeecd £10 lOs., and for 
Part I. or ll. will be ('onsiderably h^ss. T'he 
fees ebarged oy the London School of Economics 
vary according to tlu* course, but will inr every 
('Hse be found very moderate. 

Actuarial WorK in the Office. Proh- 
ably the first actuarial work which the student 
will Ix' reijuinxl to do in bis office will be 
tUe calculation of ordinary rates of premium, 
suiTcnder values, paid-up polii'.ies, etc. The 
formulas employiTi are all laid down in advance 
by the actuary of llic company, and the work is 
therefore not particularly difficult. At a later 
stage w ill come special calculations in connection 
\rith risks of various kinds which do not proee(?d 
on definite lines, and are eoiivscciuently of greater 
interest. TIutp lire also valmitions of reversi(3ns 
and life inten'sts, (’ither for purelyise or for the 
purjxise of (h'terinining their suitability as 
security for loans. Statistical work in connec- 
tion with various (b>vernm('nt returns, and for 
office information, also falls on the actuarial staff. 
All these branches of work will be done under the 
supervision of tlu^ chief actuary, who will also be 
resjionsibh^ for tlu'. preparation of new schemes, 
acceptances of risks, settlement of claims, valua- 
tion of liabilities and assets, the distribution of 
the surplus disclosed by the valuation, and, if he 
be also the manager, the investment of the funds 
of till' company. 
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ghaftdof a seri^ of felt-covered poliah- 
ing discs. Tfie pressure upon these 
discs is regulated by means of cup- 
shaped weights, which are phiced upon 
their vertical spindles. The polishers 
arc fed with rouge or oxide of iron, 
obtained by igniting sulphate of iron 
at a white heat for 3(> hours. This 
rougeji mixed with water, is scpiirted on 
to the plate during the polishing opera- 
tion. The longitudinal girders referred 
to above arc connected to the i*rank- 
arms of a series of spur wheels driven 
by a 76-horse power engine, and by 
this means an oscillatory movement 
is given to the whole series of polishers. 
It takes twelve hours, six hours (‘aeh 
side, to give the proper tinisli to a plate 
of glass. After polishing, the glass is 
sorted over for faults, and cut up into 
Iho desired size by a diamond. 



lU. GRtNI)IN(} PLATE GLASS 


Rolled Plate. Ihipoli.shed plate glass is 
used for roofing purpcjses, hut is frequently 
impressed with a design of fine linos, grooves, or 
srpiares, and in this condition is v(Ty largely 
used where obscured light is desired. The tiietal is 
ladled direct from the })ot on to the table and 
rolled in the ordinary manner, hut each ladU^fiil 
is poured out at the end of the preceding 
(juantity, as it is not so imy)ort ant in t his ease to 
avoid air bubbh's. Tin* rolled plate can also be 
annealed by piling on edge, as praet ised in anneal 
ing sheet glass, thus avoiding the use of the costly 
annealing furnaec^s required in the case of plate 
glass, where oiity one to three plates t^ari be 
treated at a time. A method of making rolled 
plate practised by Messrs. ( ■bani'(‘, of Birming- 
ham, is to pass molten glass between a pair of 
rollers down an inclined plane. The glass is 


oil a casting tabic furnished with projections, 
so that on rolling hoh s are made in the glass, 
or the glass is so thimu'd at thci spots that it 
can b(‘ easily drilled. Tlu^ holes can be made 
by drilling with sand and water. 

With the idea of incns'ising the stnmgth of 
rolled glass, and preventing the scattering of the 
glass in case of breakage, it has become customary 
to enclose wire netting for certain kinds of glass. 
A layer of rolled glass of ludf tht* usual thickni'ss 
is prtipared : on this is spread the wire net- 
work, and then another layer of glass is rolled 
upon the netting. The wire is thus (‘ntirely 
enclosed and cannot rust. is specially 

adapt chI for skylights, as wire protectors can 
he dispensed with. The glass is also to a certain 
degree burglar- proof, as it cannot cut through 
with a diamond. 


thereby rolled into a sheet, this sheet being then 
carried on an inclined plane to tlu^ annealing 
furnace. Additional rollers w'ith patterns upon 
them arc also employed. /iippW is made 
by the same firm by making the roller alter- 
nately rise and fall by means of a tooth edge 
on the side of the table. 

Perforated and Wired Glass. A 
perforated glass for ventilating piu'jioscs is made 


Bottle-making. Tin* inaniifactun^ of glass 
bottles is a blowing (qicration, whether done 
by a workman or by a machine using compressed 
air. Moulds are used for shaping the bottle, 
and are made of cast iron or brass. A work- 
man takes up on the blowpipe from the 
glass tank a sufficient quantity of the molten 
metal, called a gathering^ and hands it to the 
“ blower,” w lio blows the mass into a jH’ar-shapcd 



11. FOUSHING PLATE GLASS 


hotth* |12|. This embryo bottle is at the same 
time manipulated on a 7/w/ rrr, and when of the 
proper shape is placial in the Iwittle mould and 
then further distended by blowing till it fills the 
mould. The mould is openi'd and closed by a 
spring manipulate si by prt'ssure of the foot. 

The bottle is releiised from the 
mould and separati^d from the 
^ blowing rod by touching the neck 
1 ^ w'ith a wet tool. A workman 

then forms the lip of the bottle 
jflfjjlj V)y affixing a ring of molten glaas 

which is mouldc‘d tn the pro|)er 
shape by a necking-tool, sorm^ 
varieties <»f which are shown in 13. 
Tlic finished botth's are taktMi at once to th<‘ 
annealing oven. 

Bottle Machines. Although workmen 
acquii'e great dexterity in making bottles, and 
turn out a large number of these useful receptacles. 
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(} LASS-BLOWING 


QLAtS 

it is not surprising that efforts have been made 
to make the process quicker and surer by means 
of automatic machinery. Mr. H. ]M. Ashley 
in 1886 patented his bottle-making machine, 
which has since been modified and improved. 

Mr. Ashley’s des(Ti])tiori of his machine is as 
follows : A quantity of molten glass is poured 
into a cup-shaped mould termed 
a pariaon mow/d, the lower part of 
which is made the counterpart of 
the sha}>e which the head and 
neck of the bottle are intended to 
have. While the glass is still in 
a plastie state in the bloom or 
parison mould, a pu.m:h or litungrr 
is pushed up into the body of the 
glass and withdrawn, thus form- 
ing a eylindrical cavity in the 
glass. The parison mould is then 
inverted and withdrawn, the neck 
mould, or that part which em- 
braces the head and neck, h(‘ing 
still left in position, so that the 
parison, or bulb of glass, remains suspend(‘d by 
the head and neck; this bulb, being ^ ill 
plastic and tending to (‘longate itself by gniv. y, 
is tlu'ii enclosed witliin a mould wbieli is a 
counterpart of the finish(‘d shap(‘ which the 
bottle is intended to hav(\ Air or gas uiub^r 
jHTssurc is then adinitti'd into the intcTior of 
the glass bulb through a ])erforiition in the 
puncli or plungiu’, and the 
glass is thus distended so as 
to take the sha])e of tin* 
mould enclosing it. This 
mould being then nunoved, 
the bottle remains susjx'ndc'd 
by the head and neck, and 
that part of tlu^ mould luang 
then openeif the finished 
bottle is reU'ased and is < on- 
veyed away to be annealed. 

Several sets of ajqniratus 
aie arranged on a revolving 
frame provided with means of 
performing successive move- 
ments automatically. 

Since Mr. Ashley's maehim! 
was introduced, many varia- 
tions have been brought out 
by other inventors, most of 
t hem being equally adaptable 
for narrow -necked bottles and 
widc-moiithed jars. 

Blown Glass. By a eom- 
biiiation of blowing and cle ror 
manipulation with sim])le 
tools ri8i. the glassblower 
forms variously shap(‘d ve,ss(*ls 
out of molten glass. Table glass, exceyit the 
i’ommoncst, is blown glass. \ tumbler is a simple 
form of the glassblower's art, but in making it 
a special rotary motion is given either to the 
blow-tube or the mould, whicli requires consider- 
able practice. A wineglass is a more elaborate 
production. The bowl is first made, the stem and 
the foot being subsequently added and sha|x*d. 

Continued 





13. G LA S.S workers’ TOOLS 

a. Nu t hwtKMl’s tool for sbupln^' 

of vase.s b. l{i<*lrinl.soirs wino^rlass foot niuultl, 
“Pacflla” c, (f.aiide. Throt* forms of toM'j;'s for 
shajiinjf the ms'ks of lH)tth*s (c slums tho o(nujiU*te 
U)ol) /. "Tool" for re«^ulatin;r tlu* form of a 
blown {^lass vessel g. Shears for trimming ed^vs 
of vessels h. The " whi}»," for fonninjr necks and 
«-]oanin;f awa.\ surplus y^lass 


Pressed Glass. Another form of hollow 
glassware is that known as pressed glass, which is 
made chiefly at Gateshead in England and Pitts- 
burg in the United States. The glass used is 
flint glass (lead glass) on account of its 
.superior brilliancy, but the cheaper baryta 
glass is being increasingly employed. The pro- 
cess is manipulated by either hand or steam, 
the small hand presses being sufficient for small 
articles. The. moulds are of iron or gunmctal, 
and a quantity of molten glass having Ix^en intro- 
duced, a plunger descends and forces the glass 
into all parts of the mould, thus shaping the 
out.side and the insider of the vessel at the same 
time. I’he A])pert process is a modern develop- 
ment in the mamifaeturc of pressed glass which 
seeks to overcome the cooling effect of the mould, 
and to make the process automatic. The mould- 
ing is effected by successive stages so that the 
glass only tou(*hcs as small a surface of metal at 
one cime as possible. 

Fire Polishing. The surfaces of the 
pressed glass article arc not so smooth as 1)1 own 
glas.M, but this d(‘fect is overcome by what i.s 
known as flre fK)lishing. This consists in re- 
heating the articles in an oil furnace wiih a 
steam blast so that the outer surfaces of the 
glass are melted, a brilliant surface being the 
r(‘sult. The nudliod was invented by Sowerby 
in 1886, and improved in 18ff6. The furnace 
HTcives the }u‘}it from injc'ctors at one or both 
('uds, th(‘ glass article being 
held on a, snap, which has the 
ends lined with asbestos to 
pn^vent cracking. 

Glass Tube and Rod. 
I'libing or rod of glass is 
made by gathering nudal on 
a blo\vf)ip(‘, rolling it on tin} 
marver, attaching a. melal 
rod to tlje opposite* side of 
the lump of glass, and 
drawing the two rods a[)a.rt. 
If the lump of glass has bci'p 
formed into a hollow^ bulb, 
tubing results. The rods arc 
held by different workmen, 
who walk backwards away 
from each other, assistants 
watching the process to give 
weanling of any thinning of 
the tube in parts. Glas.s 
buttons arc pinched off gla.s.s 
rods while still soft, the. 
pincers having moulds on 
the gripping surfaces. Glass 
marbles are also cut off glass 
nxls while soft, but ai'e then 
placed into an iron druni w ith 
kaolin and rapidly revolved, when the pieces of 
glass assume globular shape. A recent applica- 
tion of glass rod is seen in the prismatic glolx‘s 
used for covering electric light bulbs. The glass 
rod i.s softened by a blowpipe, flame, and coiled 
upon a revolving mandrel of the required form, 
filass tubing is used in the manufacture of lx»ada, 
a short account of which is given in the next lesson. 
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/^ONICAL figures and portions of the same 
^ divide importance about equally with 
pyramidal forms, and tli<\y occur in right and 
oblique varieties. Their construction is not 
difficult, either by direct reference to the apex 
or by the method of triangulation. 

The Elements of the Cone, fn 41, 
AB is the vertical height of the cone, AC- its 
slant height, B(' its radius, .and DK the diameter 
of its base. Hence the meaning of the statement 
that a right com^ is formed by the revolution 
of a right-angled tri.anglo round one of the sides 
contained in the right angle, .and that the hyjK)- 
tenuso in its revolution develops the surface of 
the cone. 

In 42 and 43 the triangle is dotted on one side 
of the axis and the ciwie drawn on the other. 
The axis of r(;v<fiution, therefore, is the side a 
in 42, and the side h of the triangl^in 43. The 
hypotenuse c measures the same i^gth, c, in 
each case, but the dilTerenee in th(‘ &meter of 
the base and the dilTerenee in t hef/teepneHS, 
or slant height, and the vertic.al h(‘ight are most 
marked. Not the least value of an object, lesson 
like this is to introduce a mental cxcrcis(‘ which 
the workman constantly finds himself making. 
When in doubt about the possible r(‘sulting 
shape of a development, greatly exaggc'rab' it 
mentally, and the issiio often becomes obvious. 

To obtain one dimension from others, lay 
down the known dimensions to scale, or to full 
h\7a\ and measure off the others. Thus, in 42 
and 43 the heights de and radii ef being known, 
the length of th(5 slant edge, d/, is ()htainable. 
Or, if radii cj and sl.ant df are given, tlie heights 
de can be obtained. TJie ('onstruetion is too 


obvious to need further des(uiption, and of 
course the same methoil applies to conic frusta. 

(-^ises arise in whicli it is not practicable to 
draw the entire triangle, and then tlui rules of 
geometry may be used thus : if the lengths of 
iho sides be knowm, add the squares of these, 
and the square root of the sum will be t he length of 
tiio hypoltmuse. The lengths of the sides arc^ 
the cquiv.ahmt of the per|Kmdieular height, .and 
the radius of the b.aso of a com* and tin? hyjx)- 
t(‘nuse is the equivalent of the si, ant height. 

It is not necessary in all right circular cones 
to draw the circle of the base in plan, as it was 
essential to dra\v the base of a pyramid in plan 
in our first article. The bases of 42 and 43 an* 
circles of radii ef, ef, which wc knoAV must be 
the case. But in many cases it is necessary to 
draw the circle, not to obtain the shape, but to 
get other dimensions and relations on. 

Marking Out the Envelope of a Right 
Cone. In marking out the complete envelope 
a cone, therefore, the length of the slant 
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edge c (42 and 431, nr Al), AE [41] is taken 
for a radius, tht* length of the circular edge of 
tlui <*uvel(>])e is made equtal to the circiim- 
f<*rcncc of tin* h.asc, and lines an^ drawn from 
the termination to the centre, corresponding with 
the apr^x, thus : 

Taking tlu* cone in 42 : To obtain tln^ Uaigtli 
round tile eireiunference, calculation based on 
diam. x 3*141.50 is not so eonvtmient as stepping 
round w ith a large nnmb(‘r of very short chords, 
b<‘eause of the difficulty of bending a rule round. 
44ies«^ steps of division may be as numerous as 
desired. The distance round / is inore con- 
veniently obtained by drawing a quadrant of 
the circle, as in 44, or a semi-diameter, as shown 
b(‘Unv 42, and dividing (‘ither into any con- 
viaiient number of equal parts. Four times the 
numher of divisions in tin* first [44], or twice the 
nnmher in the second [42], will give the total 
length round the eireiimferenco of the base of 
the cone. The larg<‘r tlio number of divisions 
the more n(‘arly will the chord mcHsuromcmts 
be the equivalent of measurements. Now, 
tht'se divisions have to b(^ sti'pped round an arc, 
not of radius cf [42], hut of radius df, as in 45. 
Then, starting from / |45], step round IG parts 
and eonneet the sixte(‘uth with d, and the 
<‘nvel(>pe is obtained which will cover the cone 
ill 42. 

Just to fix this in the mind, sec what the 
develo])meiit of 43 would giv(‘ us. Divide a 
quadrant of 43 into, say. 10 ( (jual jiarts as show n. 
With the slant lu ight df fm* radius, strike an 
.arc [46|, and dividii it round four tim(;s 10, and 
eonneet the fortii'th division w'ith d. The re 
semhlariee to tlu^ dev(‘Iopmciit in 45 is hardly 
obvious. W'e learn, therefori*, that the fl.at cone 
cuts into more material than a steep one, for 
the sheet is almost a complete disc. The rela- 
tions betwa‘(‘ii slant height anti vtutical height 
are .also much more aptianait tlian in steep 
cones. 

The Conic Frustum, The envelope of 
lh(5 frustum of a cone is o])tained by the same 
kind of construction as that of tlie eomjiletc 
rone. Jn 47 the elements ef a conic frustum 
are shown, with the cone of which it forms a 
.section cojnpl(‘t(‘d by dotted outlines, in order to 
delermin(‘ the shape .and proportions of the 
frustum. 

In 47, AB is the perpendicular htfight of the 
cone, and B6 that of the frustum. B(y is the 
radius of revolution of the base, sw*eeping round 
the diameter DE ; be is the eorresjamding radius 
in the plane of truneation, sweiqiing the Uiameter 
dt. The slant height of the complete cone 
being AE, that of the frustum is eK. We have 
therefore tw’o planes. DE and de, separated by 
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a Blant dimension eK, for which the circum- 
ferences of the sheet to form the envelope have 
to be obtained, as in 48 and 49, thus ; 

Draw the required frustum, T>deYu [48], and 
complete tile cone to tlic apex A. TaRo the 
slant height AK as a radius, and strike a circular 
arc [49J, with radius AE. Take the radius BE of 
the Imse of 48, and strike a quadrant E/, and 
divide it into any convenient number of paids, 
say six. Transfer thesis four times in su(;eession 
to the curve E in 49, which will then b(i practically 
equivahnt in k'ngih to the eircnmfeiene(^ of the 
base 1)E in 48. Conn(‘Ct EA24 ( 49], which 
will complete the boundaries of the entire 
conical figure in 48. As the article reepured is 
for the envelope of the frustum, it is only 
necessary tx> take the curve eorrerpmuling 
with the plan<; of t ruru'ation from the slant e<lge, 
and carry it as far as the radial lines, so com- 
pleting the envelope Avithoiit any dividing round. 
'J’hus the slant height \c 1 48] is taktn, ami a curve 
fd struck from A in 49. '^I’he sheet E<d24 in 
49 will be the eorrt'ct envelojxi for the body of 
the frustum in 48. The bottom and ti>p are 
obviously oireles of diameters T)E and de 
respectively. 

Tlu^ developments represent tin* exact en- 
velopes only, to which extras for joints, soldered, 
riveted, or otherwis<*, ns tlie e;ise inny he, hav(‘ 
to be added on the completion of tin* exact 
devolojjmcnts. 

A Frustum with a Distant Apex. 

Taking next an artieh' [50J in A\hieh a conical 
frustum occtirs, wh(‘re t.hea])ex would !)(* situated 
at too long a distance away to admit of th(‘ use 
of compass(*s, the triangulntion method illus- 
trated in our first h'sson ag|iin comes in. Such 
probkmis occur very fnMpnmtly, l)otb in com- 
plete iigures and in the curved corners of Haring 
object H, or those iiaving s]()])iug side's or 
“ Hue.” 

Figs. 51, 52 show the marking out of tin* pattern 
for the frustum in 50. First take the radii A, B 
from 50, and strike them both in j)lan |51J from 
trentre, o. Divide a quadrant on A into any con- 
venient number of e<pial parts, and prolong lines 
thence to the cent ?e, o, (Hitting the curve B so that 
Ijoth arcs A and B are dividi’d jiroportionately. 
These divisions correspond witJi tliose of quad- 
rants of the circles of the bas(^ and llu^ plane of 
truncation in 60 ; but we now have to obtain the 
width -corresponding with the slant face (’ in 50 
and tho curves of the developed ])late, obtaiiU'd 
thus : 

Raise a line [51] al), jierpendic'ular to the lino 
Art joining the points An, and measure off on 
it the length aD, equal to the jicrj^endicular 
height D in 50. Join AD, which will be the 
actual length of the line Aa, measured up the 
slant face ( ’ in 50. 

Fiom these the plate is develoiHHi as in 52. 
Draw a line AB equal in length to the slant 
height C [50]. Take the divisions Al, Ba, 
in 61, and set them off by small arcs A3, Ba, in 
62. Take the length AD in 61 for a radius, and 
from tho points A and B in 52 as centres strike 
arcs intersecting those, 1 and a, just marked, 
jtoking vl and a as centres, proceed as 


just described from A and B, striking arcs with 
radius AD [51], repeating the process from cac.Ji 
new set of centres obtained, as 2 and b, 3 and r, 
4 and rf, 5 and e, to 6 and /. (Curves drawn through 
the successive centres as shown will give th > 
outline ot the sheet required. Fig. 52 is, (.j 
course, only a quadrant, which has to lx 
reiieated four times to produce the entiK 
envelopiA for 50. 

It may often hapiicn that the vortical heiglii, 
only, D [50], of the (;(>nic frustum is known, 
and not that of the slant C. Then the latt(‘i 
can be obtained as in 63. Tho distances cor- 
responding with the difference in radii on top 
and bottom being given, AB, a line BE is raisixl 
perpemliiHilarly to a liiu*. connecting tho radii. 
'rh(^ k-ngth BE is measured off ec^ual to thi 
perpeiidioular height. J), in 50, and a diagonal 
AE will give the slant lu'ight C. 

Oblique Cones. Oblique cones are thos * 
in which the aiK'x is not sitiiatt'd over the eentn' 
of the base. As, tlu'iefore, the right cone is 
developed by tlu^ revolution of a hypotenuse 
of constant l(*ngth and angle roiiiifl one side 
of the right angh*, so the obli(pie cone is the 
r(‘Siilt of th(i rt'volution of a hyfM)tenuse of 
mrifing length round angh's that vary constantly. 
'Pwo view.s of an ohlicpie eoiu^ are shown by 
54 and 55 taken at r ight angles to each other. 
Only on opposite sid(‘s of tire plane aa do the 
angh's and lengths eorrefSfxuul. On the opposite' 
Mi(ies of the plane' bh the'i’e! is an iiiHnito grada- 
tion from the maximum slant A to the minimum 
ditto B. 

ObIi({ue cones are' drawn by the same prin- 
ciples as the oblique* jryramids in the pre- 
vious lesson. In fact, if we regard a cone ns 
a pyramid with all the angles obliterated, the 
construct iem is identical. Tn drawing ctmes. 
divisions and line's are taken at intervals just ns 
in jryramids. 

'r<> develop thei enve'lotw of a eomplote^ cone 
(561 k't AB ri'pre'se'iit the base of the cone, < 
its ape*x, and O the e'e'ntre of the*, base. From O 
as a centre describe a scmicir(^l<; of diameter AB. 
l)ivide\this into any convenient number of pai ls, 
as sliowHi. Drop a perpendicular from C h* 
meet the* line AB, prolongc^d at D. Draw 
lines from 6, e, d, r, / to D. These will represe iil^ 
the e'one dividend in plan. Using D as a centre, 
draw radii from &, r, d, r, / to cut the lino AB at 

/i, f, h respectively, and join gr, k, i, j. 
the ajM'x C. The*, lines Cc/, Ch, Ci, G/, Ck am 
the actual lengths of tliiA lines hi), cD, </I), 
eO, /D respectively drawn in plan, and aie* 
therefore the working lines. 

Fig. 67 shows the development of the envelope, 
su])posing the seam to occur along the line <'B> 
in 56. From a cent/re ( ■ [57] strike radii OA, (•!/• 
Cl, Cj, Ck, CB equal respectively to th<‘ 
radii similarly lettered in 56. Take in 66 the di^^' 
ianee A6, or cd, etc., these divisions being 
equal, and set off the same distances from A to (h 
g to h, h to i, etc., to B and B in 67. Join B and B 
to 0 to obtain the sides for tho seam, and draw 
a curve through the various points of intersection, 
as shown, to produce the envelope corresponding 
with the base. 
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Truncated Obliciue Cones. Truncated 
cones also may be cut both at base and top, 
parallel with the tnie base of the cone, or, as 
is frequently done, at an angle therewith. 
They may also be developed with compasses, 
or by triangulaiion. The cone may also vary 
much in its degree of obliquity, until one side 
may stand vertically. 

If the frustum Ixj truncated in a plane parallel 
with the base, the projection of the lines from the 
base to the ])lane of the truncation gives the 
radii at once for a second H.‘t of arcs, drawn in 58. 
Also a seinieircle equal in radius U) that at the 
plane of tninoation, divid(*d round into the 
Hanie number of (‘qual parts as the base givc'S 
the points of division on the corresponding arcs, 
through whi(!h the curv(^ of devclopnu'nt is drawn 
for the small end of th<^ frusta thus : 

In 58 let AA'B'B l>c tlic elevation of the 
frustum. The construction of th(‘ development. 
of the base is the same as that shown in 56 and 
57, and tlie same referenet' lctt(^rs being employt'd 
in the two figures, it is not necessary to repeat, 
the instructions there given, additional 

linos required for the construction of the top 
of the frustum are obtained thus: The lines 
which pass from the points of division in the 
base to tlu‘ cut the plane of the frustum 
at the points ij\ h\ i\ j\ A:'|58), and the line's 
thence to the api^x (J give tiit‘ line lengths of 
the several generat ing lines in the frustum. 'I’o 
obtain the developed form, mark ilu' curvi* for 
tlm base as shown in 59 similarly to that shown 
in 57. Ttieii for the curve for tin* toj) of the 
frustum; with the radius (W' [58J, strike the 
curve CA' |591 ; with the radius CB' |58], strike 
the curve t^B' [59] ; and so on with the radii 
Cq\ Ch\ eU^, in 58 transferred to 69. Through 
the points of intersei^tiou of th(‘S(‘ ares with 
the radial liiK'S previously obtained draw th(» 
curve B'A'B', then the outline BAB B'.A'B' will 
bo that of th.* development of the frustum. 

The so-called oblique truneat(‘d (ame occurs 
frequently. Its chief value lies in conneeling 
cylindrical bodies, tin? axes of vvhi<’h are not per- 
pendieular, hence the base and ])laiu' of triinea- 
tion are generally circles. If a right cone wen^ 
tilted, and its base and top <nt at an angle, 
the Bftelion would be an ellipse, as we shall sei' 
later, and tluMi the plans, would have to be deve- 
loped -as ellipses. But in speaking of oblique 
cones, the base and truneation, w hen parallel w ith 
the base, are taken as circles. These, relations 
arc shown in 60, where tlu^ plan of base and top 
are drawn perpendienlarly to their elevations. 
We see n-lso that the degree of slant may often 
bo such that the apex might b(i inaccessible, so 
that the method of 58 could not be applit*d. 
We now take, therefore, siK'li a cas(^ and show 
its development without, radii from the ajjox. 

Conic Frustum with Distant Apex. 
To obtain the pattern for such a frustum, first 
proceed as in 61. On a base line draw’ semicircles 
AB, CB, equal in radius respectively to that of 
the base AB and truncated top of the rone ah, the 
latt^ bdng perpendicular from the top as shown. 
If angles of slant only are given, draw lines Ao, 
B5, and draw the se>mi-diamelers thence. Divide 
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these semi-diameters into any* convenient num- 
ber of equal parts, 1, 2, 3, 4, 5, B, T, 2', 3', 4', 5', B, 
taking care that the number of divisions shall 
give a central' division, as 3'3', Connect these 
points of division by lines 1 1', 2 2', 3 3', 4 4', 
.5, 5'- These will represent the lengths of lines 
of development in plan, but they are obviously 
not the .actual lengths required for setting out 
the pattern. The lengths of the sloping edges 
Aa and B6 arc those taken directly on the 
(elevation. But .as the .actual lengths of the 
lines 1 1', 2 2', 3 3', 4 4\ .5 .5' are not the same as 
1 hose draw’ll in plan, they must be obtained by 
])rojeotion to the elevation, thus; 

As the ]X)int B is dropped perpendicularly 
from 6, the length 1)B boars the same relation 
llio slant lengt h B6 that- the lengths of theline.^ 
I r, 2 2', etc., do to their real lengths. Thus, 
starting from D as a point to mark from [62], 
take the length 1 1' from the plan [61] and set it 
otT from B t o r 1 62 1. 'I’htai rh w’ill be the real lengi-’i 
of 1 1". Nt'xt take 2 2' from the plan and set it 
otT from B t.a d, and r/6 will be the real lengtli 
of 2 2', arul so on, to get positions e, /, y. 

To obtain tlie true diagonal kmgfchs requiror! 
for triangulaiion [61]. From I' draw V\" 
per])cndieul}ir to AT, and measure off I'l" 
equal in liaiglh to the lu'ight S of the frustum, 
'fhon the length AT' will be the true length of 
tlu^ line Al'. Also, having connected 2, .3, 4, o 
to 2', 3', y, 5', from 2', 3', 4', 5', B, draw liiich 
2'2", 3'3". 4 '4'", r>'5", BD" perpendicular to 
1 2', 2 3', 3 4', 4 5', and 5 1), respectively, and all 
equal in length to the height S. Joining 
1 2", 2 3", 3 4", 4 ,5", 5 J)" will give the true 
diagonal huigths rerpiinal for triangulaiion. 

Envelope of Frustum. We have now\ 
therefore, tlu‘ true hmgths [62] of the lines of 
clivision taken on the })lanes of the seniicirelcs 
for base and crown. Also the real lengths of 
the diagonals in 61 requinxl for setting out tin 
developnuait by triangiilation. 

To describe the envelope [63], draw’ the line 
A(t, equal ill length to tlu‘ line Aa in 61, and us*‘ 
A and a as cent res, as follows. ( But as it is vei y 
confusing to bear all tliese letterings in miml. 
capital letters .are introduced in addition, 1<> 
re]»reserit tin* lines themselves, so that b\^ com- 
paring those in 61 and 62 with 63 the correspoml- 
ing relatifins arc seen at a glance.) 

iVom A as a centre [63J with the radius AT' 
[61] (length E), strike an are. From a as centre 
and with radius Cl' 161] (length Q) strike an 
arc cult ing this .at 1/ [ 63]. Then from A as centre 
and radius Al [61] (length V) strike an are; 
and from 1' as centre, and radius cb [62] (length 
K) strike an are cutting this at J [63] ; 1 and I' 
1 63] are now new’ loci or points of intersection 
whence 2 and 2' are obtained from the next pair 
of (‘lements in 61 thus : From V [63] as a centre, 
and radius 1 ' 2' (length Q) [61] strike an arc. From 

1 1 63], with radius 1 2" (len^h F) [61], strike an 
arc intersecting this at 2' [ 63]. Then from 2' [ 63] 
with radius dh [62] (length L) strike an arc [63]. 
and from 1 wdth radius 1 2" (length P) [61]. 
strike an arc intersecting this at 2 [68]. Then 

2 and 2' are points of intersection from wlueh 
with respective radii 2 3" and 2' 3' [61] the 
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next points of intersection, 3 3' [63], are found. 
From 3' and 3 as centres, and respective radii 
eh [62] (length M), and 3 4" 4' [61] (length H) 
describe arcs intei-secting at 4 4, and so on until 
the figure required is completed, the pattern 
hiting 83rmmetrical about the centre Aa. 

Oblique Cone with One 
Side Vertical. A variation in 
the oblique cone occurs when one 
side is perpendicular, BI) in 64. 

Draw a semicircle on the base 
AB, and divide it round equally 
as convenient, 1, 2, 3, 4, 5, A. From 
B as centre strike radii from these 
points of division to cut AB at 1', 

2', 3', 4', 5'. Prolong lh(‘se lines to 
the apex o of the coin])leted cone, 

(iutting the plane of truncation Cl) 
at a, 6, c, d, e. The developed 
pattern is shown to the left in 64, 
obtained as follows : 

From o as a centre, draw arcs 
starting from A, 5', 4', 3', 2', 1', B, 
and another series of arcs from C, 
c, d, c, h, a, D. Set the compass to 
one of the equal divisions 1, 2, 3, on 
the semicircle, and from A' as a 
centre step off these' divisions from 
one arc to that adjaec'Ut in 
the manner shown, o, 4, 3 
etc., and the edge of the 
envelope corresponding with 
the base is then drawn tlirough 
these points of intersection. 

Prolong lines from all these 
points of intersection to the 
centre o. For t he edge of the 
truncated face, the points of 
intersection of the radial lines 
just drawn, with the successive 
(!ircles e, d, c, h, u. Mill give 
the required dcveloj)inent, the 
edges BA'BDd'D completing 
the outlines 

Different Planes oi 
Truncation. Conic frusta 
are often out both along Die 
base and along the plant; of 
trun(;ation in planes that an* 
neither horizontal nor paral- 
lel. To diaAv the envelope of 
an oblique conic frustum 
ABCD [65J, to join tM^o ver- 
tical cylinders, proceed as 
shown, the cylindrieal ])ortions being 
mdieated by dottc'd outlines. 

In the low(‘r portion draw a 
semicircle, EF', to represent half the 
lower cylinder in plan, and divide 
it rouna into any number of equal 
parts, 1, 2, 3, 4, 5 and F. Project lines 
up from these to cut the base of the 
cono at the line of its joint with the cylinder 
1'2'3'4'5'. Prolong lines from thest; points to 
the apex, o, of the cone completed, intersecting 
the plane of truncation CD, or that where tlie 
upper cylinder is to be united, at a, &, c, d, e. 
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Now, from the apex o as a centre, draw arcs 
from these lines of intersection on both planes, 
starting from all the points of intersct'tion, and 
the bounding lines, as B. 1', 2", 3', etc., C, a, ft, c, 
etc. Draw a centre line oA, anywhere [left haj^d 
of 65]. and to right and left of this step off 
distance's A, 5. 4, 3, etc., equal to 
the divisions I, 2, 3, 4, 5, on the 
scmieirele F]F\ Draw radial linos 
thcnco to u. Through the Buccessivc 
pf)ints of intt'i'scetion of the radial 
lines and eurvt'd lines drau" the 
curves of the envelope at the large 
and small ends, as shoMii on left. 

Conical Fire-boxes. Some 
])i ohlems in constant use differ from 
the foregoing in tin; fact that the 
amount eff slant or taper is V(‘ry 
slight, amounting to 3 in. or 4 in. 
difference in diameter at to]> and 
bottom. Neither trammels nor 
t riangulation are adaptable in these 
cases. Two rules in regular use are 
here given for the plates of conical 
fire boxes. Oiu' is shown in 66. 
li'irsi set out the lengths D, D', 
e(pial to the eircumft'renec of the 
]»latc required to eomph'te the 
fire-box, on tin; lines ah, dc, 
the distance 11, by mIucIi 
tlK‘S(‘ lini's ar(‘ separated, 
Ix'ing ecjual to tiu; lu;ight of 
the lire-lx)x. To obtain the 
to]) and bottom eurvx's, first 
dra\v two lines starting from 
t be edges a, ft, and 2)erpi;ndic;u- 
lar to the edgt's/rd, meeting 
on the (‘cutre line at c. A 
point /, tak(‘n lU'aiiy midway 
between e anti f/ will bo a 
2H>int in tlu; eurvaturo re- 
quired for the bottom edge. 
Tt is ofti'u taken inidM'ay, but 
is more accurate if / be 
brouglit TK'arc'r to g than c, 
in the proportion of 4 U> 5. 
The; curve' is elrawii by bend- 
ing a strip through the points 
«. /. ft. and the top curve is 
aflciMiuds draw'n parallel 
M’ith the first. Width of 
seam for riveting is added 
to fid and hr. 

F^ig. 67 shoMS another 
imdhod. F>om a centre A, w'ith a 
radius h'ss than on('-foiirth the 
leiigtli of flic shorter edge of the 
plate, strike a quadrant BC. F>om 
B, vith th<' same radius cut BC 
in J). Dihav a line BE through 
BJ). FVom D, and still Aviih the 
same radius, c\it JiFl in F. A 
line drawn from A, through F\ cutting the 
centre line at a, will give the middle point in the 
curve required. The other edge will bo cut 
parallel with the first as in the altt'rnative 
method described in the preceding paragraph. 


ENVELOPE For VAJIYINO PJ.ANKS 
OF TRENCATIOV 


A a>M('vr< 


ANOTHER METHOD 
OF 66 


Continued 
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BACTERIAL TREATMENT OF SEWAGE 

Various Bacterial Systems and What They Have 

Taught. The Contact System and Contact Beds 
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By Professor HENRY ROBINSON 




• *T'HR bucieria wbirli effort the purifioaticn of 
sewage are divided into two classes, (1) the 
aerol)e, which requires air ; (2) the anaero]>e, 
Avhieh acts without air or light. TJie latter 
liquefies the organic; solid matter in sewage 
as is seen in the ’ordinary eess}>nol, whcTc only 
inorganic solid dc'posits will he; found wh(‘n it 
is cleaned out. The writer had an experience* 
of this when he had to dispose of the stowage 
of a town on too small an area of land for 
irrigation to be; ])ossihl(‘. Ho wislic'd to avoid 
the expense of ehemieal pre^eipitation, and 
adopteri an upward filtration sy.stem, by which 
the solids were arre^sted bedon^ the 
sewage pass(;d on to the land. The 
diagram [381 show's the tilter as 
actually caiTiwl out. 

It will be seen that the tanks 
had false bottoms, covered with 
a bed of coarse stones. '^rh(‘ 
sewage from the outfall passed 
slowly npw’ards through the 
filter, leaving the largc'r sus- 
pended solids in the false bottom, 
whew they lK*eame li(|ueli('d by 
what is called sefitic action^ as in 
a cesspool. The li({uid sludge was 
pumped at intervals out of the; 
bottom of the; tanks, eartc'daway, 
and disposes.! of on adjoining land w ith exeellcMit 
agricultural results. 

In designing a sedimentation tank, through 
which the ei'iuhi sewage is to pass to deposit 
inorganic; (and some; organic) solids before the 
liquid is applicnl to bacteria beds, the capacity 
of the tank must bo such as to insure no exces- 
sive velocity wbendiy tlic* solids would be c^arried 
tlirough it. 

Bacterial Systems. The organic solkl 
matters in sus])ension, or pseudo-solution, which 
flow from thi^ sedimentation tank (after passing 
a screen to arrest large solid matters) to the 
bacterial beds are those; wdiieh have* to be acted 
upon by either aerobic; or anac'robie germs, and 
the systems wdiii'li have* been adopted to perfeet 
their action and to convert foul fluid into a 
good effluent w ill he described. 

In 1805, Mr. Cameron, of Exeter, brought into 
prominence the results which he had obtained 
there by passing crude sew^ige through a sceptic 
lanky by which the* solid organic' matters were 
liquefied as already described. This form of 
tank was closed, but experience has show'n 
that an open tank will enable the liquefying 
organisms to act. The point of admission of 
the sewage into the tank should be below the 
top of the fluid in the chamber, and the 
,4742 


rc'sultant septicised liquid should be drawn olT 
at a point below the tO)> level. A scum forms 
on the surface', which it is useful to pi'eserve, 
and the wi‘it('r. in employing tanks of this 
kind, has adopted a simple covering to 
protect the scum from the action of the wind 
and rain. 

Birmingham Experience, An in- 
teresting p{i.pi;r was read in 11U)(3 by Mr. Watson, 
of Birmingham, before the incorporated Asso- 
eiation of Municipal and C!ounty Engineers, 
in which he; givc's flic; liejuefying action of 
septic tanks on tlie solids of the sewage of 


^EWACr SCPEENINC TANKS 
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Birmingliam. 'riic' romposili|jii of the sc wage was 
as follows : 
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He found that the sludge from the seplic' 
tanks was piac;tieally inodorous, but on being 
punqH'd on to the' land it had to be mixed witli 
earth in a ratio of one-fourth of the residuum to 
black eai th before a satisfactory crop could lx* 
grown. It was also found that if the roughing 
tanks, which are provided to get rid of the 
detritus, were of such capacity as to sedimeni 
too much of the solids, the septic action in the 
tanks followring them suffered, and it w'as 
necessary to nump a volume equal to 30 per cent, 
of the liquid sludge from the roughing Unks 
into the septic tanks daily to re,store theii’ 
fermentative quality. With the Birmingham 
sewage, it wa.s found that only about 10 per cent, 
of the sludge — which is considerably below tiie 
results at Manchester and other places- — was 
liquefied in the septic tanks. It must, however. 
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be borne in mind that these places have a 
considerable quantity of trade waste to deal with, 
and it has been proved that with purely 
domestic sewage this percentage would he con- 
siderably augmented. • The chief point, however, 
that requires attention ap|x»ars to be the 
condition of effluent coming away from the 
septic tanks. In order to get the maximum 
liquefaction of the solids it becomes necessary 
to have a very foul effluent corning away from 
the tanks, owing to the flow' through ihe tanks 
being slow', thus tending to make tht^ treatmimt 
of the same a danger as far as nuisance is con- 
cerned. The resultant sludge, however, as has 
been show'n, is not offensive. If, on (he other 
hand, a highly septic ised sew'age be not ohtainerl, 
the sludge is more offensive, and greater care must 
be taken in dealing with it. 

Contact System, In a paper before the 
same association, Mr. Bibdin dtuilt w ith the puri- 
fication of sewage on biological lin(‘s by means of 
“contact ” beds (referred to hcn‘aft(T) filled with 
slate debris, supported on suitable slate blocks, the 
distance bctw'cc'n the slates being about 2 in. He 
claims that a bed filled on tins prineiph* doubled 
its holding capacity, wfliile the accumulations of 
mineral matter, which clog bact(‘ria beds of 
clinker, stones, etc., can be flush(‘d from the 
surfaces of th(? slates, and the bed restored to 
its original capacity. At I)(^viz(‘s, where some 
experiments were carried out, the eapaeity was 
found to be 87 per cent, of the total liolding 
capacity of the beds. After 14 months tliis was 
reduced to 50 p(‘r cent., which, aftt‘r Ixsng liose- 
flushed, was again increased to 82 ])(‘r cent. It 
will thus be seen that beds filled on this principle 
have a very much greater holding capacity than 
Avith contact beds filled Avith ordinary elinkv-r. 
It does not, how'OAW, appear practicable on a 
large scale, as the flushing of the beds Avould be 
almost iinpos.sible. 

In covering a septic tank care must be taken 
to ensure ventilation, as tb(^ bacterial chang(‘s 
which take place in tlie scAvege from anaerobic 
action liberate marsh gas, Avliicli is lialflc to 
explode, as has ])e(‘n the ease in scAcral instances. 


Australian Experiment. The Aus- 
tralian Government had some valuable experi- 
ments carried out AAnth the sewage of Perth, 
Fremantle, and the various suburbs under 
their chief engineer, Mr. Palmer. The results 
Avere cornmunicaUid by him to the Public 
Hc^alth Kngiii(‘(*r in ItXtr). Tlu^ scAvage was de- 
scribed by Mr. iMann, the Government analyst, 
as being of a far higlun* strength than would 
usually he found in a town sew'age, Avhile the 
lK*reontage of purification was higher than he 
had seen r(‘( ()rded. The preceding table shows 
the const riiel ion of the sc:\'en lilt(*r bed.s that 
were list'd for the experiments. 

On th(‘ day when tlu^ sam])les were taken for 
analysis the volumt* of sewage that Avas bt'ing 
delivered to tlie beds was nott'd as follows : 



There art', tberefuit', two samples of bed 
No. 1. and also of bed No. T), and one sample 
t'acb of beds Nos. 2, 4, (k and 7. [See table 

on next ])age. \ 

'riie result of nuieb observation at dilTerenfc 
outfalls Avliert' tanks have' been employed to 
\M)rk on the se})tic jninciplc leads to 


OOVEKNMENT HoiSK KXPKUIMKNTAL llAtTKlUM. I NSTAH. ViieX. 

Area^ and depths of nniterial in lilUT l>ods, and amount; 

of tank I'ffliUMit pasHod throuuli iK-ds in ctunuTtion with ;«ainpl«*; 
taken for the pnrpo.s(> of analysis on May ‘.2sth, Ihoii. 


No. of Filter 

T. 1 

11 . I 

III. 1 

IV- 

V. 


VII. 

Area ill arp fl. | 

1 i 

1S.J 1 

isj 1 

ISJ 

m 
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ft. ill. 

It. in. ! 

ft. ill. 

ft. in. 

ft. in. 

ft. ill. 

ft. ill. 

Depth and \ 1 

ij :it\ 

0 3d i 

i) 3a 

() 3d 

0 3a 

n 3d 

0 3d 

class of filler I 

n 

0 3e 1 

1 (1 31) 

(1 3e 

1) ;th 

U 3e 

0 :tc 

material be- } 

2 6e 

2 Of i 

2 6C 

2 Of 

2 Or 

0 Of 

1 or 

ginning at 1 
hottoni ) 

Total depths 

3 0 

3 0 i 

3 0 1 

_ 

3 0 1 

0 • 

1 10. i 

0 2f ; 

1 tig 


lilt' conclusion that their capacity 
should be snflieit'ut to hold from one to 
one and a half days’ dry weatlicr flow. 

Hydrolitic TanK, At Hamp- 
ton -on - Thanuis Avhat is called a 
hifdnditic tank forms a ust'ful part of 
tile system that has been adopted for 
the i)act(‘rial treatment of sewage, 
tlu* Shone Kjeelor Ix ing ii.sod to 
eollect and deliver th«^ stnAage at the 
outfall. 

Tin* sf'wage, after leaving detritus 
tanks, enters tht^ centre of a trans- 


Matorirtl a is clinker puHsccl by 7 hi, mesh ami hehl by 1'^,^ in. nn sli 

’’ Ml »■ J ’• 

c ,, ,. ,, ,, in. ^ - ill 

d „ blue.stone „ ,, | in • in, 


g ,, fine yellow sand free from all foreign matter. 


verse (*hannel, Avhieh conveys it into 
the sedimentary chambers of the 
hydrolitic tank, Avhieh consists of two 
parts. The lirst portion is divided 
into three compartments by means 
of light division Avails formed of 
flagstones. Of these compartments , 
the two outer are tin* sedimentary 
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chambers and llic central the liquefying chamber. 
Along the bottom of tlie sedimentary cliambt'rs 
arc narrow openings which lead into the lique- 
fying chamber, and form tlic only means of liquid 
eommun ieation bet w een 
these chambers. 

False Floor for 
Ba cteria Beds. 

M(‘8si’S. Stiff mako a false 
floor for bacteria beds 
with channels to carry olT 
quickly the fluid that has 
])ass<id through the bed 
to the bottom of it. 

Fig. 39 shows oiK^ of 
th(isc in eoiu’se of con- 
struction. It will be soon 
that tht^ material com- 
posing the hed rests on 
the top of a pei-forated 
surface which lets th(^ 
tfuid pass rapidly through 
the false flijor and away, 
carrying tiny suspended 
matters witli it, and 
leaving the em)»ty s})aees 
to assist aeration, liefore 
8ow’ag(‘ is ilelivin'(’d on to any kind of bacteria hed 
it isessentical that as much solid mat ter as possible 
should he arrested by ^f^^dimeu^ation to prevent 
the bals clogging and the interstices being 
choked with ma^U*r which cannot })o.ssibIy be 
acted upon by bacteria. Much of the data as to 
the purilieation or disposal of sewage by filiri)- 
tion shows that the failure, or ineffieieney, of the 
beds to continue their successful working for long 
periods has been due entirely to non-comjiliauc(‘ 
with this essential condition. 

Contact Beds. Another system which 
depends on tlio action of batfleria for the treat- 
ment of sewage is that called the rnntart hefh with 
which the name of l\Tr. Dibdin will alw'ays be 
associated. The printiiple on which they are 
W'orked is to pass sewage into a charnher con- 
taining suitable filtering material until it is 
filled, then leaving 1ht‘ sew.age at rest for a time 
in the filled ehamljcr, after which the filtrate is 
run off, and the empty tank is left at rest for a 
time, during whicli the acTation of the interstices 
is effected. 

The annual report of the Manchester Corpora- 
tion j^ivers Department for the year ending 


March 29th, 1905^ containn n 
great deal ol ixiformaUoa re- 
garding the results of both the 
experimental and permanent 
works whiqji have been carried 
out to deal ^vith the sewage of 
Manchester and adjacent places. 

The following useful informa- 
tion is given with reference to 
the lr(‘atment of the sewage in 
open septic tanks and bacteria 
bods. 

Thf‘ total flow through the 
septic tanks during the year 
a moil ti ted to 0,1 80,99,'>,000 

gallons, or an average of 
about 17,000,000 gallons j^er day. 

1’he total amount of sludge removed from 
the septic tanks - namely, 72,310 tons — is 
equal to 11 tons 14 u'wt. per million gallons. 

'rhe eon'esponding figim* 
for the previous year w'^iis 
0 tons, the average for 
the two years thus being 
8 tons 27 ewd. of sludge 
per million galJon.s, as 
compared wiih 18 tuns 
2 ewt,, the averagt^ 
ainoimt of sludge })er 
million gallons obtained 
by chemical treatment 
from 1899 t«> 1901. Or, 
taking the total pro- 
duction of sludge, in- 
cluding that deposited in 
tlie settlement tanks, tlie 
average' for the last two 
years is 2,800 tons per 
we(‘k, as against 3,902 
for the years 1899 to 
1901. 

At the. date of the 
ri‘])ort 42 acres of lieds 
were in operation, so that Avilli the (completion 
of the remaining .seven b(‘ds the whole area of 
primary 1h‘(1s will he available. The quantities 
dealt w ith are obtained by the use of the followinj^ 
sliding scale of ea pacific's. 


N uiiiIm'I' ot* tUliiiitR. 

Ciipncity of iMid. 

0 tt> 200 

180,000 

200 to .500 

100,000 

.500 to 7.50 

ir»(),oo() 
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1.000 to J,-2oo 

1 30,000 
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1 10,000 
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1 00,000 


Aeration of Contact Beds. Ate 

careful observation at the Manchester sewage* 
outfall Dr. Fowler, wJio had charge of the 
Avorks, came to the conclusion that the period 
of resting the contact lied when empty is^ 
more important than the time when the bed 
is left at rest full, and that g(>nerally it is not 
desirable for the latter time to exceea one hour. 
This is a useful experience to record. The 
iieration of tlie contact beds, when empty? w 
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duo to the organisms contained in them absorb- 
ing oxygen and producing carbon dioxide. The 
natural interchange of gases which takes place 
causes the aeration of the bods. It is generally 
found that the interstices between the material 
composing the beds is about one-third of the 
total capacity of the bed, so that if the basis 
of three fillings a day is adopted the volume that 
the beds are capable of dealing with would U' 

represented by the actual 

capacity of the b<*da. 

Tlie depth of the beds is 
governed to a great extent, 
by the levels at which the 
sewage is delivered and dis- 
charged, dependent on local 
conditions. Shallow la^ds 
drain more rapidly and arc, 
therefore, to be preferred. 

If the available area of the 
outfall plot is limited, deep 
hods •would have to Ix' 
listed, Avhereas shallow ones co\dd 
on larger -areas. 

A Second Contact Bed. I5y using a 
second contact, bed a higher degree of ])urity 
can be attained than with cuily one, TIm* 
second one can be worked at twice* the rate 
of the first, thus involving only oik? secondary 
bed for two prinuny ones. 'i'he tiltering 
mediums used in ('very kind of sewage iilt('r 
must bo free from any tine matter which can 
tend to fill up the interstices. Tt should also 
he incapable of disintegration by exposure to 
the pjwsago of the scw'age through the filter. 

The material to be employed dc'pends, to a 
large extent, on the locality, and may Ik? hard 
(‘oke breeze, coal, broken hard bricks, sifted 
.Old selected dtdiris from stone or slate (piarries, 
slag and elinker. As been explained, it is 
necessary w^hen ado])ting this systein of sewage 
I>nrili(?ation 'that the li(piid must remain in 
contact with the tiltering inediinn before Ixung 
nm off. In order that 
this may Ik? accomplished 
automatically, various de- 
vices have been d(‘signed, 
among which may be 
mentioned that of Adams- 
Uydraulics, Limited [40 
and ♦!]. 

The illustrations show 
the air-lock feed and 
automatic metJiocLs of dis- 
charging a bed after it lias 
been sending full for a 
time. Fig. 40 shows the metliod of filling ; the 
sewage enters the bed, through a syphonic h'txl, 

A, and is conveyed V)y means of a distributing 

tunlinuc.U 
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trough. C, to the bed. The liquid is admitted 
to M through a small s 3 rphon (not shown). As it 
rises, it edmpresses the air in the domes K and N ; 
the compressed air in K forms an air ^ock in 
A, which automatically shuts off the supply, 
while* tlie coiupn'ssed air in N is connected to 
the feed of another hod, in order to break the 
air lock in that feed and alloAv filling to begin. 
The m(*thoil of emptying a hod is shown in 41. 

1’ho liquid ill the bod has 
access through perforations 
to a chamber in which is a 
sy])lu)n, /, a ml a bent pipe 
lit ted with a cock. Y. This 
cock is adjusted to admit 

into tlu? chamher X enough 

litfljid to till it in any re- 
(|uired time ; the syphon 
tlien eoiiK's into operation 
and empties the bed. 
CONTACT Percolation Beds. As 

tlio function of anaerobic 
bacteria are known to Ik* bt‘sl, ilischnrged 
witJiout air, and those of a'Tohic* bacteria depend 
on })lcnly of air. it is dilliciill, to appreciate 

liow a <’or»tact Ix'd can Ik? rigid, tlie 

emptying, filling, a!id resting proci*ss appears 
im*ompatible witli eillu'r requirement. The 
aim should Ik? to l(*t tin* s(*wage percolate, 
or trickle, over the largest surface in the 
presence* of tlu? maximum amount of air, by 
which the* best oxidisation must Ik? c?ffecte<i. 
The material used for filling these beds must 
comply with tin* conditions laitl down as regards 
ahseuei* of substances that may choke, or 
clog tlie bed. 

As already slated the se'wage, Ix'fure pas.sii)g 
to a }>ereolating lK*d must, have passed througli 
some form of sediin(*ntation chamber in w’hi(?h 
the solid inoiganie matters will have been 
deposited, and a (?ertain amount of litpiefaction 
of organic solids will have taken pla.ee, depend- 
ing upon tlie size of the eharnher amf the rate 
of Ilow' through it. 

'rhe satisfactory results 
fhat have been obtained 
at a. great many })la(?es by 
passing se^aige over the 
surfaces of tin? material 
composing a yxwi'olating 
Ixal liave established this 
system as om? tliat affords 
a solution, although not 
necessarily tlie only one, of 
iONTACT BKO prohI(‘m of the dis- 

posal of .sc‘wage at out- 
fall.s, wliere irrigation is not ])0.^.sibk?, and 

w'heiK? tlu? cost, of ehcmieal pn‘eipitati<m is to 
Ik* avoidt<l. 
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THE MANUFACTURE OF STEEL 

Constitution of Steel. Tempering and Temper. Alloys of 
Steel. Various Methods of Producing Steel. Armour Plate 


By A. H. HIORNS 


is an alloy of iron and carbon, and its 
^ peculiar characteristics hav<^ been known 
from very early times. Yet the phenomena of 
hardtuiing, tempering, and annealing have Iw^en 
clearly indicated only in the last decade, owing 
chiefly to th(5 revelations of the microscopes and 
the pyrometer, combined with chemical analysis. 

In the solid atahi the maximum amount of 
carbon that pure iron can retain is 4*23 per cent. 
The presence of foreign bodit^s raises or loAvt'rs 
this quantity according to their natur<^ and 
amoinit. Three chief forms of carbon in iron are 
generally recognised — namely, (fraphite carbon^ 
cement, airhony and hardf uituf carbon. (Iraphit-e 
is comparatively rare in steels. (Vunent carbon 
is really carbide of iron. It exists in unhard('n(‘d 
or annealed steels, and has the duunical formula 
Fe.jC. Hardening carbon is found in hardem^tl 
steels, and the hardness, brittleness, and tenacity 
of the sU^els increase with th(^ increase of harden- 
ing carbon up to the limit of about 1*3 per cent, 
of carbon as regards ttmacity, and probably to 
4*3 as regards hardness. In tenqxned ste(*l some 
of the hardening carbon has b(‘en r(‘ leased, form- 
ing cement (^arbon, henc(^ the diminution of 
hardness and brittlensss. 

Hardening of Steel. When steels con- 
taining ov(*r ()-2.5 per cent, of carbon are sud- 
denly (|ut“nched from a red licat they become 
hardened. The degree of hardness in (teases 
with the percentages of carbon, with 
the rise of t<*mpendiire, and with 
the rapidity of cooling. The l•(^'ll 
cause of hardening is unknown, but 
according to tlu^ thc*ory of Osmond, 
which is largely accepted, it is duo 
to a hard allot^opic modification of 
iron whi(;h exists at ei'rtain rangt'S 
of t(*mperatnre, de})ending on the 
amount of carbon present. WJietluT 
tile hardness ho duo to this eausi^ 
or not is a matter of ])ure thooiy, 
but it is a fact that in mild steel 
and malh^ahle iron tluM-e are three 
WTll-mavkcd critical points. They are distin- 
guished as described in this tabk^ : 




.M'lxiiiiiiiii Li-lwi'CH 

Ci.tli'llIsliiM. 

Ar. 3 . . . . 

84.*. C. 

825*’ lo 81<>’ 0. 

800" 

Ar. 2 . . . . 


730 ■ „ 72.^. ’ C. 

710" C. 

Ar. 1 . . . . 

080'’ C. 

002' „ 0;jrj“C. 

\ 045” C. 


In medium steel the points Ar. 2 and Ar. 3 are 
combined into a single point, reaching a maxi- 
mum at about 720^ C., and the point Ar. 1 has 
a maxium at about 660” C. In high carbon 
steel there is only one break in the cooling of 
long duration, at 674° C. Ar. 1 is absent in 
pure iron, therefore it is a function of the carbon 
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in steels correMpt)nding to the change from 
hardening to cement carbon in cooling the st(‘el. 
Ar. 2 is identical with the disapiiearance of mag- 
netism. Osmond recognises the existence of 
three allotropie forms of iron. Above Ar. 3 th(^ 
iron is in the ^amma form. Between Ar. 2 and 
Ar. 3 the iron is in the beta form, and below Ar. 2 
the iron is in the alpha form. According to this 
theory, beta and gamma iron are hard and alphji 
iron is soft. Hence, by suddenly quenching 
steel from above the point Ar. 2, the change is 
prevented and the steel remains hard. 

By the carbon tlieory, hardening is duo to the 
condition of the carbon above eertam critical 
temperatures termed hardening carbon^ which 
is retained in tliat state by sudden cooling and 
decomposed on slow cooling. It is probable 
that tlie })henomenon of hardening is due to both 
the allotropie form of iron and the hardening 
carbon. 

Tempering. On cautiously reheating 
hardened steel to a certain point, the tension 
is released, some carbide is set free, the shel 
loses its brittleness and becomes softer and 
more clast ie. 'riiis o])erat ion is termed tem pering. 
The temperature for tempering varies with 
(litferent artiek's, and is judged by the colour 
of the film of oxidti on the brighhmed surface. 
The following table, from th(‘ writer's “Su'd and 
Iron,” shows the tempers for various articles: 


Steels expand on hardening, varying with 
the amount of carbon present, and the higlu r 
the carbon the low'er should be the teiu- 
porature to which the steel is raised. Small 
tools are plunged into water , or oil. Bulky 
articles are placed in water and deluged with 
a stream of w'atcr. Files must have their 
teeth iirotected with a fusible paste before 
heating. Saw^s arc heated in an air or gas 
furnace and quenched in whale oil. They are 
tempered by burning off the oil. Hamme r 
heads and steel-faced articles have the other 
parts kept cool Avith a wet rag while the facias 
are heated. 


iVr- 

••rnL'igo 

of 

oil 1 * 011 . 

Tt'iiipora- 

lUlT. 

Colour. 

Article. 

15 

220'* (J. 

" 

Faint yellow . . 

Surfzical knives. 


r 2.30" c. 

Straw yi'llow . . 

»%azors, knives, barnmiTs, taps, uii'l 
ilii's. 


I 2,55” U. 

Hrowniah yrllow 

S«‘issors, liaril chisels, shears. 

1-3 

\ 20.5” V. 

IMirplish hrow'ii 

Axes, i)lancs. 

Tabh* knives. 


277” C. 1 

Fiirpii* 


t28()- V. 

Violet . . . . 

Cold clnsel.H for brass, puudies, ct<'. 

0-9 

1 288” U. 

blue 

Swords, coiled sprin(;.s. 

(293" V. 

Dark blue 

Fine saws, auKcrs. 

U-8 

316” r. 

Black IhIi blue . . 

Ifand saws, cold cliLscIs for copper 
and WTought iron. 

eo 

400" C. 

JUack 

Spiral springs. 







Effect of Worn. Ingot metal is im- 
prove fagoting and welding. Up to a 
certain limit, and avoiding working at a blue 
heat, the tensile strength and elongation are 
increased by cold rolling and hammering. 
The elastic limit is raised and the area is rodiicetl. 
If the sectional area of a piece of steel be reduced 
to 30 per cent, or 40 per coni, by hot working, 
each per cent, of diminution of area increases 
the tensile strength and elastic limit by al>out 
0*3 per cent., and the elongation and (contraction 
of area by about 1*5 per c(‘nt. Hot working 
expels slag, Avelds detached particle's, (doses 
pipes and blowholes, and prevents undue 
crystallisation. Hammering is genei’ally supt'rior 
to rolling in yielding the results inenticmcd. 


SiLK’ON. The amount of silicon in mild ste'cl is 
generally very small, but amounts up to ()’05 |ier 
cent, do not impaii’ strength and welding proixa** 
lies. In high (airbon ste'cl silicon is moiM' luirtful. 

Sulphur. The intlnenee of sulphur with 1 (‘Sh 
than 0 05 per cent, on the temaeity and ductility 
of steel is very slight, but beyond this amount 
it causes red- short ness. Hut m lugancst', which 
i'i usually present, n(‘utralises the influence of 
•sulphur to a great extent. Sulphur has a ten- 
dency to (^ause devtdojuuent of tine (‘racks. 

PHOSPHOROirs. Small quantities under 0*1 ]x*r 
cent,, do not eiToet the lud -rolling pro]X‘rtics or 
the tensile shcngtii, but phosphorus is very 
dangerous when tlu^ steel is subjected to vibra- 
tion or siiddtm shock. Jn structural st(x*I the 
phosphorus should not exceed 0*06 per cent., 
and in high carbon steel it should not be more 
than 1*01 |K>r cent. 

AL^noanesk. This is an essential constitucnit 
of structural steel, but the less it contains above 
that requiied to prodm^e soundness and fret^dom 
from red- short ness, due to sulphur, the better, 
■md for these purposes 0*50 should be sufficient. 
Man^nese tends to ineri'ase tenacity and reduc(^ 
ductility. In high carbon steels the effect of 
manganese is more marked, and tends to pro- 
duce fractures on quenching for hardening. 

Arsenic. In quantities of less than 0*15 }H?r 
cent., arsenic has no effect on the mechanical 
properties of steel. Above this amount cold-short- 
ness is noticefi.ble, and jirevents good welding. 

CojfPER, Iji small quantities, copper has no 
mfluenco on the physical properties of steel. 


In considering the effect 
of impurities on steel, the temperatures of 
casting, reheating, and work put upon the m(^tal 
must bo considered. Moreover, the effect of an 
element on steel is modified by the simultaneous 
presence of other constituents. While it is easy 
to determine the intluence of a single clement 
on steel, it is very difficult when four or five 
elements are present. Another point of diffi- 
culty is the tendency of certain constituents to 
segregate', es])i'(Mally wIkmi the steel is slowly 
o(K)led. Howe divides bodies which tend to 
segn'gate into thres' groups : (a) compounds 

which differ from th(^ lest in fusibility ; (b) 
compounds which hav»‘ a strong affinity for each 
other ; (r) comjrMumds wdiich differ greatly 

in density from the rest of the mass. 
(. Carbon and phosphorus have a groat 
affinity for mHnganose. Carl)ides, 
plH)spliid(^s, and sulphides of iron are 
more fusibh^ and have lower densities 
than alloys of iron and mangane^sa. 
It is geiuuully found that segreg’ation 
of one impurity iuducc's segregation 
of the rest. Sulphur, phosphorus, 
and their compoundH are g'.;nerally 
most uiUHpially (listribut()d. Carbon 
also vt‘ry readily s»‘gregates. Clironu^ 
and tungsten sh't'ls are very liable to 
segregation, wliiff^ nickel steels an* 
n‘markablo for their uniformity. 

Steel Alloys or Special 
Steels. M'lie vari<*ties of steel 
already considen'd are termed carbon 
steels^ but sp(M'ial sUx‘ls contain other metals 
alloyed with iron, w ith or without much twbon. 
Th(' iru'tals which clii('lly inthumce the properties 
of sted and ar(‘ used for industrial purpos(,‘H »i*e : 
mamjancHc^ n, Zi’g/, chromi omjnmjstcn, (ilamininnh 
mmuiium^ and molybdenum. 

Mamjancse is generally present in commercial 
steels froDj () 5 to I pt‘r cent. Mangaru^so steel 
contains VI to 14 [mt cent, of mangan('se arid 
about I pt'r cent, of carbon. It has a high ten- 
sile strength and elongation, is self hartlening, 
and is \is('d. fur various toi^ls. It is non -magnetic, 
and offers great n'si^’lanee to (‘leetric-ity. 

yickd forms with iron and carbon most, valu- 
able alloys, termed nichi steds. Steel with 3 per 
(‘cut. of nickel and 0 2 p(‘r cent, of carbon has 
a b'nsile strength 10 per r(‘nt. gr(^*at(T than any 
ordinary carbon steel of tht^ same (piality, with 
an incr(*ase eff 25 p('r cent, of elastic limit. The 
ratio of elastic limit to tensile strength increases 
up to 20 per cent, of nick(‘l and then falls away 
rapidly. The hardening effect cease's with 10 
per cent, of nickel. Above I per cent, the difh- 
cnlty of welding iruTcascs. Stt'cl with 25 per 
c(*nt. of nicki‘1 is scarcely magnetic, but becomes 
so when (!ooled to -4(V" (5., and docs not n'gain 
its non-magnetie properties until heated t.o 
GOtr C. 

Steel containing 2 per cent, of nickel, 1 per 
cent, of ehromiiim, and 0‘4 per c('nt. of carbon 
is used for armour-pieicing shells. Tiio nickel 
toughens, while the chromium and carbon harden 
the steel. Nickel steel off(?r8 greater resistance 
to corrosion than wrought iron or mild steel. 
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1 COM POSITION OF 

VARIOUS STEELS 



Carhijii. 

HiOcou. 

Maimaiti'Re. 

rimspluirns. 

Sulphur. 

Shafts oihI lioiler 

010 

0*03 

0-30 

004 

0-03 

W^ire 

/ 0M».'» to) 
(OKJ J 

0M)4 

050 

0-04 

O-O.*) 

(Jnn barrelft 

022 

0 20 

0-03 

0-0-2 


Striirtural steel 

0-2.> 

0‘IH) 

0-.')O 

003 

OOl 

Omis 

o-;to 

o-ot 

o-.'»o 

004 

0-10 

Axles uiui rails . . 

0-40 

001 

too 

010 

0 04 

Rolls and spriiit^s 

or^o 

0-20 

0-4(> 

0 04 

00.5 

('utle-ry ami Anieriejin 
rails . . 

( 0'.''i0 to) 
t iVfiO i 

0*U> 

f O-ftO to\ 
1 POO 

oo.> 

00(5 

Projecliles 

OMW) 

0‘2.'» 

O’OO { 

... 

— 

ChippiiiK eliisels and t ools 

( O*?."! toi 

1 0-8.'. J 

! 0'02 

oo.*» 

00.5 

00(5 

Dies 

O'HO 

002 



002 

OOI 

Suw.M 

O'OO 

o:{o 

(►•30 

003 


J)rills and 1 liming tools 

too 

— 

0-30 

- ‘ 

— 

Saws, flies, and 14-iu. files 

i:io 

0*10 

0*20 ' 

0-05 

003 

Razors and lancets 

1-50 j 

010 

0-20 

oo.> 

003 
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Chromium does not impart hardness to stoel, 
but in small quantities it raises the tensile 
strength and in large quantities the brittleness. 
Chromium does not of itself harden iron. Steel 
with 1 per cent, of carbon and 2 to 3 per cent, of 
chromium is used for projectiles, and with 1 to 
2 per cent, of clinuninrn for sjx^cial tiles. Chrome 
steel is used foi’ lailway tyres and springs. 

Tmufsten is added to steel for self-hardening 
eutling tools and for magnets. Excellent tools 
can be matle from steel with 1 ]X‘r cent, of 
carbtm aiul 7 per cent, of tungsten. A small 
percentage of tungstem in ordinary tool steel 
improves the weai ing properties, Miishet sttx*! 
contains 1 *5 per cent, to 2 pci* cent, of carbon and 
5 per cent, to 8 per cent, of tungsten, "rungsten i.s 
one of thi‘- (‘onstituents of high-s])eed tool steels. 

Aluminium is not used as a detin ite alloy of iron 
in steel, hnt plays an important role in increasing 
the fluidity of east steel, in stopjiing the evolution 
of gas, and in assisting to prevent blowholes. 
It also ha.s a great aflinity for oxygen, and re- 
duces the iron oxide ])resent. .Aluminium, like 
silicon, (causes the carbon to separate as graphite. 
It therefore combines the advantages of silicon 
to some extent with that of manganese. 

Vanadium exerts a inort^ powerful influcoce on 
steel than any metal yet discovered. Its general 
effect is to increase the tensile strength ami elastic 
limit, and to reduce tlic (‘longation somewhat. 
One per cent, to 2 per cent, raise's the stu'ugth of 
mild steel 50 pe*r (*<mt. It (irotialily forms a 
double' carbide of irem and vanadium, which 
seems to he uniformly distributt'd, pre've'iiting 
segregatiem, and thus removing a cause' of brittle- 
ness due to vibra-tion. As vanadium acts in 
the same way as carbon, the ameumt eif latter 
must bee carefully controlled. 

Molybdenum readily iiniie's with iron, and acts 
like tungstfu. .Molybde'uum iron alloys aie' 
fairly fusible, and inolybde'iium stet'l must not 
be heated te) a high tcmpe'iaturc. Rapid (juciich- 
ing ill water harilens it like ordinary steel. 

High-speed Tool Steels. Alloys e>f 
ehromium-tungsten or chroiuium-molybdenum, 
or l)oth, have been reeently iiitrodueed into steel 
with marvellous results. The resistance of 
these spe(ual steels increases with a ri.se in tem- 
perature. The percentage composition varies 
with the work to l)e tlorie from about 0*75 per 
cent, of chromium and 4 per cent, of tungsten to 
3 per cent, of ehromium, 8 per cent, of tungsten, 
and 4 percent, of molybdenum, the last-named 
being used foi* working hard .steel or ehilh'd iron. 
Tlie percentagt^ of carbon is under I per cent. 
Tlio steel is liist heated to 1,000 (A, then cooled 
to Mow 840 in a lead bath, andkejit stationary 
at 400' to 500^ (.t for a few* minutes. A fasibic 
slag is used to protect- the metal from oxidation 
while Jieating. Tliis method of treating self- 
haniening steel was discovered by Messm. Taylor 
and White. They found that heating the alloy 
far above the usual temperature and cooling 
regularly gave gieit increase in liardness. 
Different makes of these special steels are on 
the market, and they are hardened by heating 
to about 1,200° r. and cooling with an air 
blast. 
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Direct Method of Steel Production. 

Tliis is the same as for iron in the Catalan and 
similar forges. The direct method yields iron 
nearly free from carbon, or some carbon may bo 
left in the iron forming steel. The slag, being 
highly basic, takes uf) much of the phosphorus, 
but there is a greater tendency of the iron to 
absorb sulphur. With good ore.s and charcoal 
as fuel, phosphorus and sulphur are practically 
alisent from the steel. If the direct process Is 
conducted in a retort furnace, it is scarcely 
possible to get a sufficiently high tcmperatifle 
to raise the metal to a balling heat, hence only 
a sponge is ])roducod. In furnaces capable, of 
a weldir^g temperature, the balls are not homo- 
gtnieous, the carbon varying throughout. Railing 
is .idvaiitagt'oiis where the halls can be taken to 
an open hearth furnace for completion. 

Crucible Process. This consists of melt 
ing iron in crucibles w ith or without carburising 
additions, allowing the molten steel to stand for 
killing, and then pouring into moulds. 

HuntfimatVs procpss is a rnethod of melting 
blister steel in erueibles with a flux, such as 
potas.sium, fernx'yanide, nitre, fluorspar, sand, 
or oxid(' of manganese. 

IIpatKs process consists of adding inangaiK'se 
to blisU'r steel, but i.s now moditied by using 
oxide of mangane.s(3 and carbon. 

VplaUius’’ mpthocL or piy iron and ore methods as 
pra(flised in Sweden, consists in melting granu- 
lated cast, iron with iron ore, whereby the carbon 
is largt'ly oxidisiul l)y the oxygen of the ore. 

Carburising fusion method. In this ease 
malleable iron is melted with the neceefi^ary 
amount of carbon to form steel. 

Pig and scrap metluHi. If AVTought iron 
lU'arly friu'* from carbon Ix) melted with a certain 
proportion of pig iron, a crude steel is produced. 

fl’lio crueiblt' process is more t^ostly than the 
Be,s.semei' process in e().st of materials, labour, 
fuel, and rcjfractoiy tnaUaials, but the steel is 
generally of better (piality. Its costliness limits 
its Uvsc to cutting tools, springs, tire-arms, etc. 

The crucible process differs from the open 
hearth in treating small charges, in using purer 
inat^u'ials, in excluding the lire gases, and iff being 
le.s.s under ('ontrol as to temperature, time, etc. 
There is los.s liability to the absorption of 
sul[)hur, nitrogen, hydrogim, and other gtises. 

Crucibl es. Two kinds of crucible are used— 
gra phite and day. (» raphite (*rucibles last longer, 
oudiire hardei* usage, hold heavier charges, and 
cause less loss of iron than the clay variety ; but 
they give up more carbon and silicon. 

Clay erueibles arc made of a mixture of different 
lireedays, burnt clay, and a little coke-dust. The, 
raw clay forms about two-thirds of the mixture 
Hand-made crucibles have a hole left in llu^ 
bottom, and a little sand is added, which fus('s 
the stand to the crucible wlicn strongly hoateil. 
The charge for a clay pot is 56 lb., and for a 
graphite pot flO to 90 lb. 

Crucible Steel. When the eliarge has 
been introduced, the pot is covered with a lid, 
for if a bit of coke should enter the stool becomes 
hot-short. When the metal is molted the pot 
is kept in the fire sufficiently long to remove 



paeB add prevent blow-holes. This is termed 
kUUng* The effect is probably due to the 
reckic^on of silicpn from the clay and its absorb* 
lion by the steel 

ii the killing be too long, too much silicon 
enters the steel, and the metal Ix^'omes Imrd 
and brittle, llio hotter the furnace the shorter 
the time required for killing. Tlie same result 
is obtained by adding aluminium. If the steel Ijo 
insufficiently killed it will twni fiery, and the 
ingot of steel will be unsound. A little ferro- 
manganese, or spiegeleisen, is gemTally added 
to promote soundness. In the ingot of steel, after 
cooling, the top or piped part is tirokc'ii off, and 
the metal gi*aded, according to the ayipearance 
of the fracdure — that is, according to its carbon 
content. As an example of the best, crucible 
steels, the following iinalyses m«ay l>o biken : 


Carbon. 

Rilioon. 



Sulphnr. 

1*31 

()0.j 

014 

0-010 

0003 

1*44 

0*10 

014 

0 (»i:i 

— 

0*96 

0*10 

O’ 13 

0012 

— 


It is difficult to make crucible steel of tli(‘ above 
composition free from blow holes and oxides, so 
that manganes(^ is generally added to the ehargt‘. 
if that element be not present in the iron, with 
the result that the steel is sounder, hut higluM* in 
manganese and silicon, (/ast steel contains 1*(> 
to 0*78 per cent, of ciirbon, 0*5 to 0'2.‘l yicr <‘ent. 
of manganese, 0*25 to 0*04 pei* cent of silicon, 
and about 0*02 per cent, of pliosphoru.s. 

The proyiortion of car bon in ste(*l is l(‘iined its 
temper, which has nothing to do with tempering. 
.Also high carbon steels are termed hard steels, 
which has notliing to do with the proec‘s.s of 
liardoning. 

Tempers for Various Purposes. 

Seebohri gives the following list of useful temjHT.s 
for steels : 

Razor temper (1*5 per eenc of carbon), ea.siJy 
burnt by overheating. 

RaW’file. temper (1*35 yier cent, earlion). sliould 
not l)e heated above a eherry-nnl heal. 

Tool tem>per (1*25 per cent, carbon), useful for 
turning tools, drills, and jilaning ma^ hine tools, 
cutters, etc. Can l>e welded. 

Spindle temper (1*12 per cent, carbon), useful 
for mill-picks, cutters, large taps, dies, etc. 

Chisel temper (1 per exmt. carbon), eombines 
great toughness with th(i power of being hardened 
at a low red heat , and can lx? weUled and a<lapted 
for tools where the unhardened pai’t is required 
to bear a blow, as in cold chisels, et/c. 

Sei temper (0*9 per cent, carbon). For cold sets 
to withstand heavy blows. 

IHe temper (0*75 j>cr cent, carbon). The tools 
must be hard, and yet withstand hammering, 
concussion, and great pressure. 

The Furnace. The ordinary furnace, or 
teeming liole, is a rectangular cavity, 18 in. to 
24 in. square, and 3 ft. to 4 ft. deep. It is lin<‘d 
with refractory material. A numl>er of these 
furnaces are arranged along one side, or two 
fOAvs may be built back to l&ek. Hie teeming- 
holes are on a level with the shop floor, and 
covered with iron plates while the metal is being 


melted. The melting chambers arc separated 
from each other only by a brick wall, except for 
the refractory lining, which in Sheffield isganister. 
This is rammed round an elliptical 'wooden core, 
or template, 26 in. long by 19 in. wide. 

When this is withdrawn the ^:'pa€e thus lined 
is an elliptical cavity, capable of holding two 
pots. TJie ends of the r!.»’ebars rest on bearers, 
Imilt into the brick wall lx4ow the level of the 
roof of the va\ilt. lx ‘neat h. This enables the bars 
t(» be acc(\ssibjo for withdrawal in ease of a 
pot breaking. Kadi lin^ has its own ash-pit, 
as well as its own Hue. Th(‘se Ibn^s are carried 
up in groups of live or six into a stack about 
40 ft. high, and eaeb one is eoiitinued down to 
till? H.di-pit below'. By inserting a bric k tbrougli 
an ofxming into the tine, tlu^ draugbl; of each 
tire (uin be rt‘gulated. Around the sid<^s of an 
old'fashion(xl melting-house ari^ shelves for 
drying the eriieibles ])n‘vious to annealing. They 
ar(‘ now genenilly dried in special ebambeis. 

Special Types of Furnaces. A gas- 
tinxl enieiblo furiiaee was introduced by Siemens. 
It is of tb<‘ ordinary regenerative' type, w'ith tw'O 
y>airs of rc'geiuirators for hcaiting the gas and air 
rc'spc'etivi'ly. The' saving of fiu'l, as compared 
with the? old furnace', is tvs 4 to 5 - that, is, the gas 
furnace will burn lour Ions <.)f coal, as compared 
Avith live tons of coke' in tlic air furnace ; but it 
must also be reiuemberi'd that the gas furnace 
burns common slack, so lliat the ditTorcnco in 
cost of fuel is eonsideral)li‘. 1'he reg(*norativo 
furnace may bo constructed to liold any number 
of pots, a 24-pot furnace being a convenient 
•dzej. The upper portions are built of silica bricks, 
and much expeuiso may be saved by patching up 
the blocks bi'twi'cii the ports. avIhui defective, 
Avilh ganisU'i* instead of wailing to ]uit new 
bricks in. a 24 -pot furnace; lequires a space 
of about 20 square tee t, and is ])laced entirely 
below the; ground level. For oi dinary qualities 
of sU'd 13 li(;ats p(.'r wee'k may be obtained. 

The' N'olxd liejuid fuel furnace; is an arrangement 
for heating a numlK*r of erueibli's w'ith refined 
jHdroleum. It is die‘a[)(.‘r to build than a gas- 
tired furnace, anil uses less fue*l tJian the itolid- 
finxl furnace, but the cost of fuel is greater 
AAhen burning petroleum than when burning gas. 
Kadi furnace contains three boles, two of Avhicb 
contain two cnieibles eaeb. and the third .space 
is left empty. 4’bese three liol(;s are arranged 
in a roAV, so that the llame jaisses tlirough them 
in succession before going intii (he chimney. 

Cementation Furnace. (Vmentation is 
a proees.s of carburising Avrought iron by heating 
it in stone or brick chests in contact w'ith char- 
cojil for a juolonged period. The furnace is 
an oblong chamber Avith a semi -cylindrical 
roof containing two converting chests, heated 
by a fireplace Ik; low and lK;tAV(;en them. The 
tbiine is distrilmted by a numlx;r of flu(;s around 
the ohexts, and finally passes into a chimney. 
ITie chests vary in size, from 8 to 15 ft. long, 
and are about 3 ft. Avide and high. The inlro- 
duetion and withdrawal of the ehaigo is through 
manholes in the sidi; walls. In each chest is a 
square hole through which a trial bar projects. 
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The Cementation Process. To charge 
the chost a layer of coarse charcoal is placed 
on the bottom, then a layer of iron bars 
placed side by side. These alternate layers 
of iron and charcoal are continued till the cncst 
is nearly full. A thick layer of charcoal is 
placed on the top, and on this is put a layer of 
siliceous material, tci*rncd wheel-swarfs which 
frits with the heat and forms an impervious 
coating. The bars of iron used arc about 
3 in. wide and J in. thick. 

In about 24 hours the chests arc raised 
to a red heat, and in about tlirtn) or four days 
attain the requisite tcm|x*rature. This is them 
maintained for 7 to 11 days, according to the 
gi*ade of steel required, the hardest requiring tlie 
longest, and spring steel the shortest time. 
Conversion begins at 9()()" ( 1 , and goes on itu^re 
actively at liiglier temperatures.^ Tly (‘cmeii' 
tation tlie i)hysi(!al propt^rties of the iron are 
changed, the colour ])cing r(‘ddish-wliitc, and tlio 
structure highly crystalline. 'Jhc surface is 
studded with blisters, due to the attempt of the 
gases to escape, hence tlie name blister steel. 

The manner in which the carbon passes tlirough 
the iron is probably in the form of gaseous 
compounds, which are decomposed, giving up 
their carbon to th(' iron, or it may be that tln^ 
gaseous compounds are (l(^eompoS('d at the 
surfactN and the combined carbon fraiismilled 
layer by layer. 

Cemented Bars, (/cnKadt'd bars are 
classified in six grades. The lower nuiubers 
contain a central eon* of unalt<*red iron, and the 
highest' are convcMted all through. A special 
kind called glazed bar has been doubly converted 
and contains the highest ])ercentago of carbon. 

Blister steel is treated in tvo dificrt'iit ways — 
jagolin^j and welding ^ or melting in crucibles for 
cast steel. 'FIk* mild variety is used for springs, 
and the higlier (uirbon steels after fagoting and 
welding are termed shear steel. By cutting ii)», 
fagoting and welding a second lime, doubU* shear 
steel is produced. The textun* of ])listcr .st<H»l 
is modified according as it has lu'cn rolled or 
hammered. Hammertd steel lias the tiiier 
grain and greatcir power of resistance. 

Case Hardening. Tliis is the formation 
of a surface layer of steel on iron or mild steel 
by a rapid jiroeess of cementation. The articles 
are embedded in earbemist^d bones, U*ath'T, or 
horn, and packed in an iron box. The box is tlien 
heated at the oydinaiy cementing temjKrature 
until a sufficient dejith of steel is obtained. This 
may be one-eighth of an inch in four to live 
hours. If the tem])erature be raised too high, the 
iron itself becomes hard and brittle. '^Phe work 
whe*n remov(‘d from the iiiv is liardtuied by 
plunging into water. If only certain parts are 
I'equired hard, the cemented iron is allowed to 
cool slowly, the surface of the parts to 1)0 soft are 
turned off in a lathe, and the article is hard(‘niMl. 

Small articles are rapidly ease -hardened 
by cleaning, making red hot, and rubbing in 
yellow prnssinte of potash, K,Fe(Y„- 
as the powder has volatilised, the article is 
plunged into water. 


Armour Plate, ^^here are two chief 
varieties of armour plate now manufactured, 
each being made by a different process. The 
object sought is to produce a plate which shall 
not (jrack when struck with a shell, and be 
sufficiently hard to reskit penetration. The 
older method was to have a plate of iron united 
to a face of hard steel, thus combining toughness 
with resistance. When the properties of nickel 
steel were discovered, it was found very suitable 
for armour f)laU^H. This introduced plates made 
entirely of stt^cl. Another great improvement 
was introdiicc^d by Harvey, who took mild steel 
as a base, and carburised the surface by a cemen- 
tation process, the carburised face being after- 
wards liai’dened by sudden chilling from red 
heat. 

Ojx^n-heartli mild steel, alloyed with vaiying 
fMTcentages of nickel, vanadium, or chromium is 
cast into large ingot moulds, then hammered 
and rolled into the required thickness, and 
]»assed to tile carburising shoj) to undergo 
the Harveyising process. Such a plate of steel 
containing I T per cent, to 0 3 per cent, of carbon 
is placed on a b(;d of finely powdered clay or 
sand, dofiositcd on the bottom of a firebrick 
compartment erected within the heating cham- 
ber of a suitable furnace'. The compartment 
is then filled with granular carbonaceous material 
and well rammed down on the plate. This is 
covered with sand, and finally with a layer of 
htuivy lirebricks, as a heavy pn^ssiire on tht5 
carbon facilitat«‘s its union with the iron. The 
furnace is raised to a high temix'-raturc for about 
a fortnight, when tlie steel, to a depth of 
an inch or more, has taken up an additional 
1 per cent, of cjarbon. The plate, when suffi- 
(uently carburised, is freed frmn its coyering, 
and all bending and machining done, holes 
drilled, etc. 

Hardening Armour Plate. The hard- 
ening process consists of heating tl\o plate, 
])laced on an iron grid, to a clunay red heat, 
and by spraying jets of water on Uk^ top 
and bottom surfaces at a pri'ssun^ of 10 lb. 
per s(piare inch. Any final adjustment after 
hardening can be doin? only by grinding. 

Krupp, of Kssen, carburises by means of 
gaseous hydrocarbons and then hardens. Two 
plat^es are placed' on the liearth, one above the 
other, with a space between, and with their faces 
inwards so that the carburising gases maj^ pass 
between them. 

Beardsmore's ])rocess of making compound 
armour plate is to produce ingots composed 
of layers of hard and soft steel perfectly 
united. A layer of steel is run into a hori- 
zontal mould, the bottom of which is kept 
cool, which causes the bottom layer of stetjl 
to set quickly, and while the upper layer is still 
liquid a charge of milder steel is poured in, and 
unites with it, and so on with a third layer 
of still softer metal. The ingots are pressed and 
rolled into plates. By this means a much 
greater depth of hard steel can be produced 
than is possible by a cementation process such 
as Harvey’s or Krupp’s. 


Contimied 
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building material will permanently resist 
the action of fire; hut it is })racticablo in 
many cases to construct buildings of such a 
character that in the event of a fire breaking 
out in one compartment it may be confined to 
that compartment. 

Much of the legislation devoted to building is 
designed to minimise the danger of lire spreading 
from one building to another, or at least to i>re- 
long the period during which it may be possible 
to prevent such spreading. It is, howenn'V, a 
very difficult matter to remder buildings abso- 
lutely fire-resisl irig. The necessity for openings 
for light and access, even if the tittings aiul 
linishings of such o])enings are tbems(‘lves in- 
combustible, j)r()vide ready means of admitting 
currents of air to fan tlu^ flam(‘s if once an 
outbreak should occur within the building. In 
buildings of ordinaiy type it is th() work of 
the carpent(*r and joiner that provid(‘s most 
fu(‘l for the flanu*s if a lire should occur. Even 
in a building of the most com))lcte fire- resisting 
(‘onstruetion, if the contents are inflammable, 
and fire gets a good bold of them, they may 
bum so fiercely as to endanger the struct lire, or 
portions of it at least. 

The Element of Cost. An iinpoi-tant 
factor in determining to what (extent rirc-rt‘sisting 
materials and construction shall be iis(‘d in any 
building is that/ of cost. A building that is carried 
out so as to be as far as j)ossiblc tire-vesisting, 
will be more oostiy to construct than one of the 
same size in which such precautions are not 
taken ; but wlua’e the contents arc of great 
value, the dift'erence in the rates of insurance 
usually made by the insurance eompanies between 
the two classes of buildings may Ix) sufficient to 
render the more costly form of construction 
really economical in llu^ long run. 

The Law's Protection Mainly Given 
to Life. The law, s<^ far as it enforces fireproof 
construction does so with a view to tlu^ ])reserva- 
tion of life rather than of property ; even 
the builder of a detached house in a town 
or ui'baii district, and in many mral districts, 
is restricted to the use of non-com bustibli^ 
materials for the main walls and roof- coverings. 

As soon as a building ceases t/O be a purely 
domestic building, but is used partially for trade 
or manufacture, attention is directed also 
to the internal structui*c, and regulations are 
frequently made as to the nature of the materials 
to be us^ in the construction and support of 
coiTidors, passages, and staircases, with a view 
to safeguarding the escape of those occupying 
the upper part* of such premises in the event of 
fire breaking out below. 


Factories and Public Buildings, In 

factories where considerable luimbii's arc em- 
ployed, and in buildings divided up into sepa- 
rate' tenements, and in all l>uildings intcndid for 
the use of tlu‘ gimcral public, more stringent rules 
are framed to ensuic' as far as possible the safety 
of those making us(‘ of them, and in particular 
to misurc sonui safe means of cscajie from tlu) 
building in case of lire. 

Standards of Protection. The ihitisb 
Fire I’rcvciition Commit b'o have prejposed 
three standards im{)lying dilTcrcnt degrees 
of ])rot(‘ctu)n, and these have been contirmed 
by the Tntcunational Eire Previuition Congress, 
lx:)ndon, ItMKl : 

1. T(')n porovff prolrrtiitn, which i!Uf)lics resist- 
ance to the action oi tire for at least three- 
quarhu's of an honr. 

2. Partial proUrtiou, wliicli impocs resistance 
to a fierce for at l»‘ast one hour and a half. 

,‘k Pull proteHiau, which implies resistance 
to a tierce lirt' for at least two hours and a half. 

Kavh of tlu'se elass(‘s is subdivided into two 
others, A and B respijctively, and definite 
standards an* published of the tests that any 
material must fulfil for ('lassilieation in each 
<livision and i*Iass, depending on tlu' purpose for 
which it is tr he employed. 

Structural lion and Steel in Fire* 
resisting Buildings. It is Ihc introduction 
of iron and steel which has renden'd ]>ossil)le the 
con.struct ion f>l modern lire -resisting buildings. 
These mat(*rials enable very heavy loads to be 
carried on snj)}»orts of but small area, which 
supports may lx* adeijuately proteetixl from 
tin? action of finr without greatly adding to 
the area oeeii]>ied by tliem. 

'^rhe protection of the iron and steel used 
structurally, however, is an essential element 
in sueeessfiil tire-resisting <’onstnielion ; iron, 
it is true, is not combustible, but it is not tire 
resisting, for wdien it beeome>', heated by (‘x- 
posure to the liireet action of fire its strength 
and slilfncs.s beetmie most materially rt'duccd ; 
at the same time^ expansion takers place to a 
very appri'ciahle (‘xtenf, and unless inovision 
has Ix'en made for this, beams and columns may 
lM!(!ome seriously distorted, and contribute to 
the collapse and di'struet ion of the building in 
which they are used. Iron and steel, therefore, 
while essential in modern lire-resisting constnic- 
tion, arc materials that cannot lx? safely exposed 
to the direct action of tln^ lire. 

The Londort Building Act and Fire* 
resisting Materials. The material.s recog- 
nised in the London Building Acts (Amendment 
Act), 1905 [5 Edw. 7J, as fire-re.si8ting for general 
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purposes are given below. This Act is not in 
force beyond the limits of the metropolis, but 
as it represents the recent views of the authority 
controlling building operations throughout the 
greatest city in tlu' world, it serves us a useful 
guide : 

{a) Jlrickwork constructed of good brielis, 
well burnt', sound and hard, properly lamded 
and solidly put tog(‘ther (a) with good mortar 
compounded of good lime and sharp, ek'an 
sand, liard, elean broken brick, brokem Hint, 
grit or slag ; or (h) with good eement ; or (c) 
with cement mixed with sharp, elean sand, hard, 
clean broken brick, broken flint, grit , or slag. 

(i!>) (Jranite and other stone suitable for 
building purposes by loasoii of its solidity and 
durability. 

(c) Iron, st(‘el, and, copper. 

(d) Slate tiles, lirick and terra-col I a, when us(‘d 
for coverings or corbels. 

(c) Flagstones wlieii used for lloorsover arches, 
but such Hagstories not to Ik’s exposed on the 
under side and not supported at llie emds only. 

(/) Concrete composed of broken brick, lik*, 
stone clippings, ballast, pumice or cok(^ breeze, 
and lime, eement or ealein(‘d gyf)sum. 

{(/) Any combination of concretj* and steel 
or iron. 

Material for Special Purposes. For 

special purposes other materials are sanctioned : 
the provisions affecting them, detaih'd in the 
schedule, may be summarised as follows : 

Timber. Oak, teak, jarrah, kari’i, oi oilier 
hard timbei', not less than 1] in. finished thick- 
ness, may boused for <loors [2] and shutters and 
their frames, tlu* laff(‘r being b(‘dded solid to the 
walls or partitions ; also for 1 roads, risers, strings, 
and bt'arem of staircases 1 1] and landings — tlio 
ceilings or soflits (if any) being of plaster or 
ce»ment — and for verandahs, balustrades, outside* 
landings, the treads, st rings, and i ise*rs of outside 
stairs, outside stops, porticos, and porches. 

The same mate‘rials iiiuy be^ used fe»r beams 
or posts, or in combination with iron, the 
timber and iron (if any) being jireite'ctod by 
plastering eir other ineeimlnistible or neui- 
condueling external (routing not less than 
2 in. in thickness ; or, in the ease of timber, not 
less than 1 in. in thickness on ireai lathing. 

For tioews and roofs, brick, tile, terra-ceitta, or 
cememt eomposeel as deseribeel above (/), not 
less than r» in, thick, in e'ombiriation with iron 
or steel, is permitte^d. For the floors and 
roofs of projecting shops, pugging of eoiierete, 
as descrila'd above (/), not le.ss than 5 in. thirrk 
Ixitween wood joists, is allowed ; this may be 
carried by tillets I in. s(|uare spiked to th(» 
joists and placed so as to be in the centre of 
the thickness of t he concrete ; or concrete blocks, 
not loss than f> in. thick, may be iise4, carried 
on tire-resisting bearers secured to the sides of 
the joists [6J. 

Internal Partitions. For internal i>arti- 
tions inclosing staircases and passages, terra- 
cotta, brickwork, concrete, or other incombustible 
material, not less than 3 in. thick, is permitted. 
For glazing windows, doors, and l)orrowed lights, 
lantern or skylights, glass must Ik‘ not less than 
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J in. in thickness, in direct combination with 
metal the melting point of which is not lower 
than 1,800° F. in squares not exceeding 16 sq. in., 
or in panels not exceeding 2 ft. across either way. 
The panels must bci secured with fire-resisting 
materials in fire -resisting frames of hard wootl 
not less than I J in. finished thickness, or of iron. 
The Council reserve the right to approve from 
time to time other materials. 

Many of the materials referred to have been 
already described, or will lie dealt with at greater 
length in the subsequent parts ; but some special 
reference* to som(\ at least, of them is desirable 
before a description of the methods of fireproof 
construction is entered upon. 

Of the material referri^il to as approved for 
special purpo>ies, timbers of the quality known 
as “hard” are allowed in scantlings as thin 
as 2 in. (1} in. linisluKl) for tlie purposes 
scheduled, and this is a matter of great oon- 
veni(*nce, especially in alterations to existing 
building.s. 

Precautions in Fixing Woodwork, 

In all eases where timber is employed ii\ largo 
or small scantlings it is dc^sirable, as a protcvtioii 
against the spread of lire, to avoid all cavities 
b(‘hind such timbers or pieces of framing : they 
should be l)(‘(kk‘d as solidly as possilile. Where 
bearers or l)att(*ns are requir'd for fixing joinery, 
linings. (*te., to walls, the snrfaivs lK‘tween them 
sliouKl be plasteivd Ihmh with tlu^ surface f3|. 
which greatly checks the tendency for lire to spread 
akuig such matt'i ial. The outer face will, of course, 
burn and char, but this action will not penetrate 
far if the wood is attacked only from the fac<*. 
On the other hand, if the lire once gets behind, 
and can attack liotli faces, w(XkI, if in thin scant- 
lings, is readily destroyed. Fire may easily and 
quickly work round behind a skirting or framing 
if any small air current is set up, and thus 
promote the sj)read of the conflagration. 

Projecting Shops. In the case of the 
floors and roofs of ])rojeeting shops, and when, 
as tlie r»‘sult of altcualion of user, the ground- 
floor of a building has to be separated from the 
upper floors by fire-resisting materials, the system 
of const ruction deserilaMl, in which eoncrett^ not 
less than 5 in. thick is filled in between th(i 
existing wo(xl joists, is recognised as fire-re- 
sisting. 

In any ease in which this system is used in 
practice it is necessary to ascertain that the 
joists art* adecpiate to eaiTy tlu^ increased load 
with safety, and if this is not the ca,se, tlun* 
must be strengtliened by flitches or iron plat(‘s 
boltial t<^ the side of the joist, by a girder 
reducing their clear span, or by some other 
means of strengthening the eon.stnicti6n. 

Glass. (ilass is recognised as flre-rcsisl- 
ing only within somewhat narrow limits ; it is, 
of course, incombustible, and melts only at a 
high temperature. Tlie danger connected with 
its use is due mainly to its liability to crack 
if subjected to sudden changes of temperature 
or to lateral pressure, especially when used in 
large sheets. In work of a fire-resisting nature, 
therefore, the minimum thickness and the 
maximum dimensions are rigidly fixed, and 
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imj^artttiMe w attached to the nature of the frame 
which carries the glass. Where the latter is of 
wood, the breadtli of any glazing bars should not 
be less than the minimum thickness required— 
that is, 1} in. — a bar that is thin laterally being as 
dangerous as one thin in the other direction [ 4 ] ; 
but where hard wood beads are used for glazing, 
it will, in most cases, suffice to include them in 
the general breadth if they are properly fixed. 

For glazing, ordinary plate or rolled plate 
glass may be employed ; but 2 vir€d (jlaftft is also 
manufacturt^d, in whieli wire netting is cm- 
Ixidded in the Ihieknpss of the glass ; this glass 
is supplied in different qualities, but of a 
uniform thickness of { in., and includes a (dear 
glass ; such glass is liable to crack, but w ill not 
fly to pieces or fall out. 

Tlio Luxfer Syndicate supfily fire-resisting 
panels of glass made up of small squares or 
other forms of |^-in. glass united by small strands 
of copper deposited by an electro-chemical 
process, and the whole surrounded by a stout 
copper frame. 

Construction with Fire«resisting 
Materials. We have dealt with certain 
general considerations affecting tire-resisting 
structures, and materials spe(nally adapted for 
use in such work, and we may now pass to the 
consideration of the vaiious metliods of con- 
struction adopted for difft'rent parts of such 
structures. 

Main and Cross Walls. The main 
party and cross walls dilfer but little from those 
of ordinary buildings which, as alnmdy poinUd 
out, are usually reipiired to U.' constructed of 
fire -resisting materials and of adc<iuHte thick- 
ness. In this, as in all other matters, the 
provisions of the fhiildlng Acts or Hy-laws 
which are in force in the district where the 
building is to be erected must, lie consulted, 
and any requirements laid down in them must 
bo complied with. Sjieeial care must Ih' taken 
to see that the construction is solid, and all 
timber should, if [lossiblc, be excluded from the 
walls. 

Internal Walls. The thicknc.ss of internal 
division walls is not usually regulated by Acts 
or By-laws, but depends on the work to lie 
performwl. In fire-re.sisting buildings it is 
desirable Unit there should Ix^ some division 
walls at least, thick enough to subdivide the 
interior into distinct compartments ; this tends 
to delay, and may prevent the spread of fire. In 
buildings of groat size the use of such division 
walls is enforced ; the limit of size of any building 
lieing restricted in J^ondon, with certain excep- 
tions, to 250,000 cubic ft., unless subdivided by 
party walls into two or more sections no one of 
which exceeds this amount in extent. 

Protection of Iron and Steel Sup* 
ports. Tliese supports usually take the form 
of cblumns or stanchions of cast iron, or of 
built-up stanchions of wTOught iron or steel. 
Tliese may be encased solidly so as to be ejitirely 
surround^ with concrete, or with concrete 
flll^ in behind some other facing of superior 
such as brick or terra-cotta [6]. Where 
iia 4 I^ollow stanchions are nsed. these 


may be filled with cement concrete with a view 
to preserving the iron from msting. •'Tlie main 
advantages of this solid treatment are that in 
the event of any damage to the outer face o,‘ 
casing there is less chance of the fire coming into 
contact with the iron than where a cavity is 
left : but it is necessary, in order to avoid undui' 
heating of the iron, to make the covering thick, 
and this increases the weight and bulk of th(‘ 
pier. Every part of the ironwork should bo 
covered w it h at least 4 in. of protecting material, 
and this must on no account be reduced for 
chase.s, pipes, wares, or any other purpose. 
The angles of solid concrete piers should . 
rounded, forming a bullnoso of at least in. 
radius ; this protects the angle from damage 
and resists the action of spalling when heateil 
better than a sipiare angle. A solid brick casing 
may l>e used round stanchions, the bricks being 
cut w'hero necessary round the flanges. Such a 
brick casing is usually in. thick, with splayed 
or hullnose angles. The outer face may lie ren 
d(Ted more or less attractive in appearance, as 
occttsion (hjinands, by rendering the surface in 
plaster, or b3Mising tiles or faience, or some other 
form of d<*corativc facing. 

Terra-cotta and Plaster Protection. 
Tena-roUa. formed with (iliainbem, is often built 
up so as to enclose a stanchion or column, and 
may Ih^ formed of tlie hard-burnt, or of poreus 
blocks [page 2781 1 ; the latter are more fragile, 
but conduct heat less readily. If such a casing 
is Imilt clear of th<‘ stanchion the air space in 
the chambers and between the terra-cotta and 
stanchion are serviceable in reducing the con- 
duction of heat so long ns the blocks remain 
undamaged, l)ut if broken, so that the fire can 
enter, ilic advantages arc lost, and the chamber 
round the stanchion ma}^ form a kind of flue, 
along which the fire may pass. Solid blocks of 
porous terra-cotta of considerable thickness ari‘ 
used in some cases, but in all the,se various 
nu'thods of encasing iron supports tlic tilling in 
of any cavity between the easing and the support 
itself is desirable. PlasUT on metal lathing is 
sometimes cmployi^, but alone is not a very 
efficient protection, as plasti^r is apt to .s'/xar.//-— 
that is, to disint egrate and fall off in small pieces 
under (he action of fire and water ; if employed, 
two thicknesses of plaster should he made 
use of, with a clear space between them f6|. 
The innermo.st laj'^er must be clear of the 
stanchion, and may he kept from it by small steel 
channel irons, or by solid metal laths, to which the 
lathing to receive the plaster is attached with w’irc. 
After this is plastered, similar small channels 
may be used to form the interval, and they also 
receive and support metal lathing, which is 
secured to them, and afterw'ards plast-ered, and, 
if necessary, finished in some ornamental manner. 

The girders supported by these piers, which arc 
to carry walla, must be sufficiently cased befon* 
the walls are erected on them. This may be done 
by surrounding them with concrete, or specially 
prepared blocks of terra-cotta may be used to 
protect the flanges, and on the outside the stone 
or brick facing may be finished cl^e a^inifet th(^ 
web ; but it is essential that these maai gWers 
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should be as efficiently protected from the action 
of fire 08 the supports themselves. The protco* 
tipn of girders carrying floors will be dealt with 
in connection with the construction of floors, 

Formation of Floors. The method of 
forming the horizontal divisions in a building 
that is to be fire-resisting is one of great import- 
ance, as it is even more difficult to prevent a tire 
from spreading vertically than laterally. The 
special treatment of certain floors by filling in con- 
(Tete between wood joists, which .can be looked 
upon as securing only temporary protection, 
has been dealt with. AnothtT system that luis 
l)een used, and found to resist siiceessfully the 
iclion of fire, is to use fir joists, not spaced at 
intervals, but placed side by side, and bolted up, 
so as to form a solid laycu' of wood 5 in. or mon^ 
in thickness, according to the span. An ordinary 
boarded floor may bo laid on thi.s, and the soilits 
may be plastcredl if tlie edges of the joists arc 
rebated with dovetail rebates, to give a key for 
the plaster. Staircas(*s with treads thus built uj) 
liavo filso been used succ*(‘ssfully. (Vmeuete, 
formed with suitable ingredients, is one of the 
most important materials used in fire-resisting 
construct ion, but, except for v(‘ry inodcratt* 
spans, cannot bo relied uj)on without steel or 
iron to assist in cairying it, owing to its inability 
to withstand much (ensile strain. Th(*re an* 
various forms of construction, apait from (he 
varieties known as ferro-concrctc [page 14541. in 
which floors formed of conen'te ar(^ carried by 
iron joists, wbiclj are in turn protected by coucre(<5 
or by some other material. 

Floors of Concrete and Iron or Steel. 
The simplest form of such a floor is formed with 
a series of small rolled joi.sts of iron or sfet*! 
resting on support.iiig walls or cnrriccl between 
main girders ; the joists an^ usually s})a'‘ed 
not more than 3 ft. apart. A platform, formed 
with bearers and joists carrying boards laid flat 
and close together, is i‘e<|uircd, on Avhieh the 
eoncreU^ may be dc]X)sited, and which is k*ft till 
the concrete is well set. Such a platform may lx* 
strutted up from below, like an ordinary centre, 
but may also, where iron joists are employed, l)e 
very easily suspended by bolts from cvoss-]>ieces 
packed np from the joists [7]. This form of 
centering is a great convenienc^e, because the 
floor below is not encumbered with struts, and, 
as soon as moisture has ceased to drip from the 
cement, work may, if nec(‘ssary, be carried on 
there. The striking is also easily carried out by 
slacking the bolt*}. Tlie centre must cover the 
entire art'a to be conert'tt^d, and may, if necessary, 
be constructed so as to show some ])anels in the 
ceiling ; but it should be fixed so that, nowhere 
is there less than 2 in. between the soffits of 
the joists and the upper surf jK e of the boarding. 
When the centre is iNwly, the comTC'te is 
spread 'evenly over the boards; care must be 
taken to see that it is well packed uridi^r the 
bottoms of the joists and in between the flanges, 
so as to ensure complete protection. Tt is desir- 
able that the upper flanges of the joists should be 
covered by the concrete, or that at least the 
concrete bo brought up to the level of the top of 
the upper flange. The concrete should be allowed 


ample tinn* to sot before the centre is either cased 
or struck. The ac^tual time will depend on the 
nature of the concrete, but seven to ten days, 
at least, should Ix^ allowed. After th(^ centering 
is removed, the concrete is left with a fairly 
smooth surface, and it is sometimes necessary 
to hack it oyer, if it is to be rendered in ccnicnt or 
plaster, in order to secure a proper key. This 
floor is of simple construotion ; it is extensively 
used, and is sat isfactory wlicn^ there is no neces- 
sity for using joists of any great depth. 

Protection of Main Girders. When 
the small joists art^ c arried in timi by deeper 
girders, thesf* latter also rccpiiro prot(‘(rtion, and 
this is doni* in a variety of ways ; but tlu're are 
two j)riuei])al methods of dc^aiing Avith th(‘in in 
most methods of construction. Tin* first is to 
encase the portion of \]\it deep<‘r gird(*r that 
proj<‘ets below the general ceiling level, so that 
the ceiling is formed into a. K(‘ries of sunk panels, 
separated by these encash'd beams [7J. Where the 
beams can bo symnict ri<;ally airaiigcd, such a 
treatment is satisfactory from both a pra< tical 
and an artistic point of vi(‘w. Tlu^ s(‘cond method 
is to conceal these* l)<*nins by means of a ceiling 
suspended below them, or support e*d by the 
lowc‘r flange [8]. 

Various moelifie'atiems of this sim])le form of 
floeu* leave b(*eu introduced, of which some 
exam[>l(‘s are given. 

The Columhian fitfor suV>stitute*s feer the ordinary 
Hse.'e*t.ion for joists a spe'erial sectie)n [9]. 
This bar is rolled in different sizes for different 
classes of work, and is susjK‘udcd from the*. uppt*r 
flange of the main girders by means of speeially- 
macle stirrup pieces. Theses bars are emtJrely 
encased by the cemerete. Where panelled ceilings 
are to be formed, the lowe r flanges of the de^'p 
jensts arc i)r(,.i*cted by (•oncr(‘te slabs suspended 
from them by strips of ?ue*tal inserted in tluj 
slabs when cfi-sl and bent, down to grip the 
flange, and the side's arc afli^rwareis encased 
in cemerete. Where a Ibit se>ffit is reei[uire*d, the 
ceiling is first formcel with ee)ne*re'te 2J in. thick, 
in which 1-in. bars are embe'dded, tlie ends bemt 
UJ) se)me^wbat te) alle)w of the bar itself being 
be*le)w the* Ieve4 of the* flange. When finishe'd, the 
uppe'r ffe>or is forme'el em e*e ntcring resting on the 
t?e‘ding he*le)w, anel e)|)e*nings are ledt through 
which this cemte'iiug may be withelrawn, anel 
whiedi are afterwards closed with slabs. 

Homan's Flcors. Twe> varie^ties of these; 
rte>ors may he^re; be; re*fe‘rre*d to. In tlie* first of 
these*, eirtiinary H-iroii jeiisls are use*d, but the 
webs are iie'^forate'd at inte rvals just alovo the 
lowe*r flange, and steel tension rods j)asse*d 
thremgh them 1 10]. 'J’lie st; ai e* sui rounded by the 
ceincreli'. and assist in taking up the; te;nsional 
strain, wliich tin; concrete* is not we*!! aelaptcd to 
ivsist. In the second feirni of tle)or, T-irons are; 
use;el, the flange* being jilaeed elown wards, and 
the wed) not being straight in vertical se;e;tion, but 
bent or corrugate*d 1 11 1 ; but both of the?Sf* are of 
th(A nature of fe*n o-eoncr<;te, and te'iul tore iufeu’ce, 
not meredy to carry, the concrete. 

Floors Formed without Tempo- 
rary Centres. There are? many varieties of 
floors designexl te) do away with the use of 
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tomporavy x^efit^ring and at t<h0 same time to 
economise the amonnt of concrete employed. 
In all of these iron and concrete are the essential 
materials for the floor, but in many of them terra- 
cotta is introduced in the form of lintels. Several 
of these lintels 'were described and illustrated in 
the article on Terra-cotta [page 2781]. The 
use of these liiitcHi may be described in more 
detail, and the dilTcrence between several forms 
of such floors is mainly in the character and 
form of the lintel c^nployed. 

Fawcett*s Floor. This is formed with ordi- 
nary iron or steel joists placed at intervals of 2 ft., 
and these may be fixed before the lintels are plac ed 
in position.^ The lintels arc iubnlar in section, and 
in plan are in the form of a rhomboid designed so 
that the shorter diagonal is at right angles to 
the direction of the girders, and this allows of th(‘ 
lintels being raised from below and swumg into 
position. The lintels [127, page 2781 1 have flanges 
wrhich, when in position, to\U‘h <‘ach oilus- laterally 
and are also in contact with the ends ot other 
lintels in the bay on each side. Tiny form a 
eontmnous platform, on whieh the concrete ean 
Ix' deposited, and cover the lower flange of tlie 
girder. 

The tubular form given to the lintel, whieh is 
provided with longitudinal projecting ribs, is a 
source of strength to it, and it is necessary that 
the lintel be strong enough to sup})ort the con- 
crete, which is tilled in betwe(*n and around the 
lintels, until it has set. Tt pcTforms also 
another useful function in reducing the mass 
of concrete, but at the same time p(Tinits ot a 
considerable d(‘pth of concrete in tin* spaces 
between the tub(‘s. At these points also the 
concrete gets a direct Ixairing on the flang(3 of the 
girder nt each end, and when once it is set, the 
Kntel is no longer any apprt'ciable sour<‘e of 
strength to the floor ; but the flat soffit is useful 
for forming a ceiling, and is provided AVith dove- 
tailed grooves to give a key for plastering, and 
the girder protection w'hich, with th(* rather thin, 
porous terra-cotta flanges, is none too complete, 
is thus increased. 

Homan’s Fireclay Hollow Brick 

Floor. This has somew^hat similar lintels, but 
they are rectangular in plan, and in cross- 
section take the form of a triangle or a truncated 
triangle [127, page 2781]; they also form, by 
means of the lower flange, a continuous platform, 
whieh passes below the lower flange of the gird#*r, 
and protects it. The material, which is lireela5% 
tends to make this protection effiei<*nt, and a 
very considerable pro|x»rtiou of concrete is saved 
by this form of floor. The soffft may be plastered. 

Dawnay’s Solid Tile Floor. This also 
makes use of lintels, but they are not tubular, but 
of a form iViat resembles somewhat the section 
known as a broad lowt'r flange, a web, 

and a somewhat bulbous upper flange [ 127, page 
2781]. The concrete is filled in betw een the webs, 
and obtains a bearing at each end on the joist, the 
flange of which is protected by the lintel, the soffit 
of whidi may also be plastered, [n all tltese forms 
of their efficiency for fire-resisting depends 
m the lintels remaining unbroken, so that the 
lower of the girders remain protected. 


Some forms of floor, instead oi employing 
long lintels reaching from joist to joists use 
terra-cotta blocks arranged as a flat arch with 
springers, formed so as to fi^t in the flanges of the 
girders [see illustration on page 2781}, and con- 
crete is filled in on the back. Terra-cotta springers 
to pi'otcct the flanges may also be used with 
brick arches between the joists; but both of 
these forma necessitate a somew'hat thick floor, 
and the use of iron tics between the girders t<» 
prevent lateral. spreading from the thrust of the 
arches [12]. 

Floors with Iron as Centering. 

1'here are several forms of floors in which iron 
in some form is made use of as a centering. This 
may consist of corrugated iron, as in Potter’s “ A ” 
floor, in w^hicli the slieots are Ixmt so as to have 
a slightly arched form [13]. In thiwS floor the lower 
flange of the joist is protected by two blocks of 
fireclay, which rest on the flanges on each side 
of the wa3b, and meet below the flange and pro- 
tect it ; th(‘y also form springers to receive the 
iron centres. Special iron hangers are also 
provided, the upf)er ends made to fit over the 
top of the springer, tlie lower ends turned at right 
angles, and with a perforation on each just above 
the iH^nd. through which a steel lath is passed. 
Prom theH(‘ laths metal lathing is suspended 
and a plastiu* ceiling is formed, giving a double 
protection to the ironwork. 

Dovetailed Metal Lathing. Another 
form of iron centering is dovetailed metal lathing. 
This consists of a thin, (continuous sheet of metal, 
bent l>y special machinery into a scries of dove- 
tailed grooves, which form a (ontimious scries of 
keys for plaster or concrete on either side of the 
sheet 1 14 1. 1’his matorial has many other uses in 
fire-resisting w ork, but w’hcn used for flooring, th(' 
sheets, wliich are usually 3 ft. wide, have the. two 
edges Ixmt up, so that when laid })etween the 
flanges of two girders, the general surface of the 
sheeting drops ])elow the level of the girder 
flange, and to givi^ a key under the flange a 
special metal latli with serrated edges is fixe<i. 

Conende is filled in on the top of the sheeting, 
and fills the dovetailed grooves on the up}>er side, 
while those on the under side give a key for the 
plaster or rendering of the e(?iling, which forms 
in this case the only protection to the flange of 
the joist. Laige girdc^rs may bo efficiently pro- 
tected with the help of this material, which may 
be fixed round the girder in the form of a boxing, 
the space betw'oon the girder and the boxing 
being filled with concrete, and the outside rendered 
or plastered. The dovct»ailed lathing materially 
adds to the strength of the concrete, and allows 
of the joists being spaced further apart than is 
the ease with many floors. 

Lindsay’s Trough Floor. This differs 
from those previously mentioned, os it depends for 
its strength almost exclusively on the ironwrork, 
the concrete being used to protect the latter [I5j. 
The ironwork consists of a series of troughs 
the sides of which are inclined at an angle of 
120°, and the sides are rolled lighter in section 
than the bottom. In constrncting a floor the 
alternate troughs are inverted and the sides 
bolted or riveted to the sides of the adjoining 
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troughs, i^oduoiug m series of ildges and 
and forming an enormously strong floor ; this 
is used in engineering work mainly, but is useful 
to the architect and builder where a floor of 
no groat depth is required for a wide span. 
Concrete is fllled into the upper fiurows, and 
pipes of earthenware or terra-cotta may be 
introduced to reduce the bulk of the concrete 
and to afford passage-way, if necessary, for 
pipes, wires, etc. Where it is required to 
protect the under side of the floor, concrete 
, blocks of special form are made with hoHs 
embcddcKl in them, by which they art* suspended 
from the flooring. 

Finishing the Soffits. Rxeept in work 
where tlie question of appearance is only of 
the slightest importanct*, the undt'r side of the 
ceiling requires some treatment which will give 
it a sm(¥)th and even appearance, or possibly an 
ornamental character. It may lx* finished in 
plaster with mouldings and enrichments, or in 
fibrous plaster, or sheeting of stamped steel ; 
but it is undesirable that the plaster should be 
the only protection to the ste<‘l work as, under 
the influence of heat, it is apt to spall ; this 
tendency is increased by the application of a 
jet of water. B\it when pioper protection has 
been secured by the use of terra-cotta blocks, 
concrete, etc., plastering very usually forms the 
most ready means of treating the .soflits effec- 
tively. 

Finishing the Floor Surface. It 

has been fwinted out that it is desirable for 
fire protection that the upper flanges of the 
girders should not be higher than the level of 
the top of the concrete, and this mutter has an 
important bearing also on tlie method of floor- 
ing. From the point of view' of fire ])rotection, 
a floor hvid solidly on the conercU* is th(* most 
satisfactory, as it affords no air space in which 
the fire can spread ; but to make (Ins j)()ssible 
it is essential that the flanges of tlie mam girders 
as well as the ci*oss joists sliall not project 
upwards above the concrete. When* such a 
flat surface is secured it may be floated ovt‘r 
in cement and covered with a granolithic 
cement, tiles, mosaic, or blocks of wood, w'ith 
asphalt or ev<*n stout linoleum for internal use, 
and with asphalt or vulcanite for external use. 
Where wood is emj)loyed for floors, hard w'ood 
is most suitable, though deal and pine, if laid in 
blocks 2 in. in thickness and (iiiite solidly, 
will form a satisfactory floor. The methods of 
laying these various floors have been, or will 
be, descrilxid in other parts of this course. 

Wood Joist Floors. In (*ases where 
the joists stand aboA-e the level of the concrete 
it is impossible to lay a solid floor, and the usual 
method is to lay w'ood .sl<*epcrs ])arallel to the 
Mne of the joists, and deep enough to stand 
above the level of the top of the flange ; on 
those, which may be at any conveniv-nt interval 
apart, but usually about 1> ft., wood joists are 
laid, and a grooved and tongued boarded floor. 
It is essential that the space between the floor 
and the concrete bo effloiently ventilated, 
otherwise dry rot will almost oertainry arise ; 
but if ventilation is provided, and the Are attacks 
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the floor troth above, its sjsread >^iU be greatl.^ 
lacfiUtated, and this form of floor ^ould la 
avoided in buildings where full protection 
desired. 

Roofs. The efficient construction of roof 
with a view to Arc-resistance is of the utmost 
importance, and has sometimes been neglected 
where other parts of the structure have been 
eftieiently dealt with. It is not sufficient that 
a roof should be formed Avith non-combustiht 
materials, though this* is an advance upon tie* 
common form of roof, the construction of whieli 
is carried out w'holly in timber, much of it in 
small scantlings, covered probably with board-, 
(“urrying some non-( omhustible roofing material 
But the cost of dealing with roofs so as to rendei 
them fire-resisting bears a higher proportion to 
the cost of an ordinary roof than does the co.st 
of a fire -resisting floor to an ordinaiy out*. 
It is a very diflicult matter to protect ado 
quately the members of an iron or steel roof, 
framed Avilh tie rods and struts, and this 
can hardly bo done unlcs.s the truss falls in thn 
line of a partition. Partly to render protection 
easier and to pi o vide for eariying the heavy 
load due to the use of concrete, very strongly 
framt'd roofs having tlu^ general form of fi 
mansird roof (see Carpentry, page 4253], hut 
usually with a flat top, are adopted. These an* 
framed with iron of H-seetion, with plates at 
tin* angles and a tie beam at the floor Ica'cI, 
and are of U*n arrang(*d to embrace two stories 
with an iipiH’r tit* beam at tbe lovt*! of the uppt*r 
floor. Such principals are arrang<*d at con- 
\<*nient intervals not many feet ap]|^, and 
between tbem joists of small section, eone- 
sponding A\ith the joists in a floor, are fixed; 
tin*, conen'te is filled into the panels thus 
formed, covering tin* small joists and earned 
round tlie principals to protect them. This may 
be filled in on a temporary boarded centre oi 
on a ])(*rmanent metal centre, such a.s the 
dovetailed metal lathing. 

Coverings for Concrete Roofs. In 
this construction, wdiieh may also bo appli«‘d 
to domes and other forms of root, it is iiii 
port ant that tlie outer surface of the coneieir 
in the slopes and the upper surface of flats Ik 
ill a uniform plane, as in the ease of floors, s(» 
as to receive the roof covering. This covering 
may be of asphalt, which is Ix^st laid in two 
thin coats, and may be used for flats and slopinu 
surfaces; or of vulcanite, Avhieh is used for flats 
only, or even of cement rendering, but the last 
is not so permanent or reliable as the other-', 
but is eheapc!*. All these are laid directly on tie 
concn*te. For sloping roofs, tih*s or slates ma\ 
he emjfloyed, laid on the concrete or on batten- 
or on fillet‘^ of breeze concrete. Where a flat 
is adopted the surface must have a slight fall 
to throw off any w'ater ; if the flat is not ex- 
tensive this may be formed by thickening tlR‘ 
concrete over part of the area to give a slopi 
to the upper surface ; but with a wide flat thi^ 
w'ould involve too meat a Avaste and weight of 
concrete, and the fwl is provided in the framing 
of the truss, and a ausponded ceiling must be 
provided to give a horizontal internal surface. 



Vertical Partitions. External party and 
cross walls have already been dealt with, but 
with many buildings it is convenient and neces- 
sary to subdivide largo floor areas into separate 
rooms by means of slighter partitions, which 
shall nevertheless be tire-resisting, the aim Ijeing 
to endeavour to coniine rny outbreak of fire to 
the compartment in whicli it arises, where it may 
bo more easily dealt with, or may possibly burn 
itself out 

In some classes of buildings, sui'h as ofiieo 
blocks, these internal partitions are not planned 
with the main walls, but large floor areas are 
provided that may be afterwards divided up. 
In these, and in other cases where numerous 
partitions are employed, it is important that 
they should bo light, and no thicker than is 
essential for effieieney, as considerable economy 
of space and weight is thus seemed. But to be 
thoroughly fire-resisting, a thicknc'ss of 3 in. is 
generally desirable. 

Partitions of Built > up Blocks. 

Various forms of partitions arc made, formed with 
terra-cotta blocks, which are in some eases hollow. 
These are made of light porous terra -cotta, ami 
ai(5 built up to form a thin wall : they an* nsually 
provided with some form of fiange to interlock, 
and some of them arc^ provided with iron rods, 
as stiffeners, whieli pass vertically throiigli 
blocks. These allow of rapid construction, and, 
if the faces are plastered, form partitions capable 
of resisting the spread of lire for a (tonsiderable 
time. Partitions are also formed with slabs of 
solid material, used in tbe^ same way as brick, 
such as terra-cotta, of the porous sort already 
described, or of various patent compositions or 
forms, such as Terra W(xie or the Mark pai tilion. 

Terra wode is a light porous terra-cotta, madt^ by 
a, parent process. The mat(‘rial is produced in 
the form of bricks, wliieh are of standard size, but 
about half the usual weight, and w^hieh may 
laid in mortar like ordinary bricks, and plasten'<l. 
It is claimed for this material that it is not only 
highly fire-resisting, but is also sound proof, 
and that nails mr,y be driven into it for fixing. 
It is also supplied in the form of slabs for par- 
titions [16] and staTK^bion easing, tlie beds of 
which are grooved and (ongued ; these are set in 
lime putty, and may l?e plastered. Lint (‘Is for 
fireproof tloors for use either with or without 
concrete, are also made of this mateivl. 

The Mack Partition This is huill of slabs of 
gypsum, and in tliem reeds ai e embt^dded, running 
from end to end of the slab, which is made (i ft. or 
7 ft. long, tand 1 ft. high, and 2 in., 2.J in., or 2J in. 
thick 1 17J. The lower edge is provided w itli a half 
round tongue, whielj is knocked off in the ease of 
the lewdest slab before Ixidding it, and the upper 
‘•dge has a hollow groove, which occurs also in 
both ends. The slabs arc })edd(*d in plaster, and 
the heading joints grouted in plaster, and they 
may readily be cut to any required length. The 
te^fds give cohesion to the mass of plastia*, and 
mak;e it light. When stopped against door 
humos, a fillet may Iw spiked to the frame, to 
fit into the groove, which may be grouted. 
surface of the block is keyed for plaster, or may 
be fonned with a finished fafic both sides. 
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Thin slabs are made for ceilings from g in. to 
1 J in. thick, also 4-in. and 5-in. slabs, whh large 
<*ircular jjerforations running the length of the 
slabs, to lighten it in addition to the reeds. 
The 5-in. slabs are specially manufactured for 
rendering timber joist floors fire-iesisling, as 
already deseribed ( 5J. 

Metal Lathing. Vbirious foiuis of metal 
lathing may l)c used, strained IxJtween non- 
ccunhnstibUr supports, usually of iron, which are 
protected by the plaster or ec'iut'nl rendering with 
which the lathing is eovcTcd. 

The dovetaihxi metal lathing, manufactured 
l)y the Fireproof Company, already mentioned, 
makes a very solid partition 1 18 [ ; standards are 
provided of ILinm section and ])iat(is, heads, and 
w'all })i(;ees of channel iron ; tliese an* arranged 
to form a soric*s of panels, and slux^ts of this 
lathing are litted in l)etw'een th(‘m, the grooves 
miming liorizontally. Jn fixing, these nHjuiro 
to lx> (‘arefully secured in their proper po.si- 
tion, relatively to tin* sta,ndar(Ls, by vertical 
screeds of cement at. ea(‘li standard, wliieh must 
\ye. allowed to set before the general surface 
is plast(‘red or rendenxl. 'J'hc rendering is 
thick enough to cover not only tin*, lathing, hut 
tlu* standard and rails. 

Where o})enings occur for doors and borrowed 
liglits. solid fi\.mes are used, w^hieb may be fixed 
to the standards with serew's before the lathing 
is plastta ed 1 21 1. Skirt ings of waxxl will be avoided 
when* the most eomph‘t(; protection is sought, 
but in many buildings th(*y are (*mploycd, and 
may lx* fixcal by means of screws driven through 
till* p rl It ions into th(^ ba(‘k of I he skirting on the 
other side 1 19 1, or to h;a*d w <)o<l dov(*tailed strips, 
cut so as to fit. om* of the groove's in the shc(*ting, 
and inserted IxToro it is put. into position |20|. 
Where reqiiin*d, picture lails, dado rails, etc.; 
may Iw fix(‘d in the*, same way, the slrijis taking 
the plai'c of ordinary gronmls. ^Phe ])l:\ster or 
rendering may Ikj taken over them, so that they 
are imt, under any eirciimslanetis, exposed to 
the action of lire. 

Uralite. 'I'liis is a niatiTial of eomparatively 
leeent introduction that is used for covering par- 
titions, and may he used for external and internal 
work. It is eomjioHcd of aslx'stos fibre eemonted 
by mineral glue, and has h(‘(*ii (‘\ieiisively used for 
all sorts of tire-resisting |)urposes. 1 1 is prepared in 
sheets (1 ft. by 3 ft. and in thickness from in. 
to J in., and also in strips 3 in. wide*. It is made 
in a liard and a soft (piality, and finish(*(l in 
different eoloiirs, and may lx* obtaiin'fl coin billed 
with a v(‘necr of wood. When iiM'd fin* external 
wall Is, the sheets have the* vertical joints carefully 
butted and nailed, the nails being from 2.J in. to 
3 in. ajiart, and the joints may rubbed down 
and stopped with ordinuiy stopping. 'PlKi 
horizontal joints arc^ la])jM‘d IJ in. to 3 in. For 
internal partitions, horizontal and vertii^al joints 
may Ix^ butted, rubbed down, and stopped. 
Increased protection is given by covering the 
timbers of the framing with strips of soft uralite 
3 in. wide. When used on roofs, greater care is 
required in protecting the joints. 3’he horizontal 
joints are lapped 4 in. to fi in., and the butt 
joints are covered w ith hard, waterproofed strips 
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bedded in white &t red lead. Tilting pieces and 
cover piecea are 8np{>lted in uralite, but ridges, 
etc., are formed with zinc, tile, slate or iron. 

A Ijomewhat cheaper material, in which 
asbestos is mixed with Portland cement, is made 
by the same firm, and is knov^n as Kent slab ; 
it is slightly thicker, and becomes very hard. It 
is applied in the same way. 

Openings in Fire»resisting Walls. 
The opening.^ in fire-resisting walls and partitions, 
however carefully dealt with, seriously diminish 
th(5 fir(i-resisting qualilH‘8 of the structure. Fire 
is readily spread by means of such openings, 
and where the efiicierit protection of va luable pro- 
perty requires the greatest possibb* precautions, 
care must bt^ taken to prevent fire spreading 
through them, not only within a building through 
its doors, but, in the ease of narrow streets and 
area.s, from building to building through" the 
windows. 

Ext<^rnal openings are tlie most difficult to deal 
with, because they are of necessity large, to give 
adequate light when used by 
day. Any screens or shutters 
closing such openings must 
be capable of being opened 
to their full extent, so as 
not to obstruct the access of 
light. 

Sheet' iron was at t)nc 
time used for such pur- 
poses, but unless the (‘dg(‘s 
are very firmly Jieki, such 
doors are liable to twist, 
and may even forcjc out the 
fixings from the walls. Any 
door which twists and ceas(‘s 
to lie flat against the frame 
or jamb of the opening will 
allow air to pass, and with 
the air flames or inflammable 
gas. A sluitUu* or door, 2 in, thick, of hard w'ood, 
will resist tJio attack of fire for a considerable 
time if it fits close in a frame with a dc(*p rebate ; 
but tlie metal hinges and fittings used with such 
doors are apt to become red-hot and de.stroy 
the wood around them in time, and become 
loose, and they should, therefore, be firmly bolted 
through, not merely screwed. 

Forms of Fire • resisting Doors. 
Shutters formed with a frame of chanm’l iron, 
in which two sheets of corrugated iron, made w ith 
very small corrugation.s, are fixed, and tlie 
space betw^eeii them tightly ])acked with slag 
wool, have Ik'cii employed. Both shutters and 
doors are now frequently built up of wood, and 
covered with sheets of tinned steel The illus- 
tration [23] shows such a door made by Me.S8rs. 
Mather & Platt. The doors are formed of tw^o 
or three thicknesses of deal tongued and grooved 
and nailed together. They are covered with the 
tinned steoi sheets, w'hich liave wclt-ed joints 
[22]. and are fixed witli screwTS which are 
covered by the joints and do not show; 


this allows the sheets to expand, but no^ 
to become loose. Such doors may be an anged 
to swing or slide; the swing doors are fixed 
with strong strap hinges, and are provkh fl 
with double latches, so that the door is hold 
near both top and bottom. Sliding doors hav- 
strong hangers, by which they are suspende i 
from a metal runner, and by giving an inclin.t- 
tion to the runner they may be made self-closinii 
When intended to act automatically, these doors 
are fitted with a counterpoise, attached by an 
inflammable cord. On the burning of this cord tin 
door will close by its own w eight ; but this may 
occur too late to prevent the passage of fire, and 
to imsiiro complete protection care must be 
taken to provide for closing regularly all such 
doors and shutters nightly. A guide must lx* 
provided both at the top'and bottom of the door 
to ensure its keeping close to th<* wall, and when 
closed its edge should tit into guides near the toj) 
and bottom, and overlap the opening by at least 
3 in. all round. It is a great advantage to have a 
sill provided against tlu^ 
bottom of the door t)r w'uU 
as for the head and jamb. 

Doors are also made in 
this form wdth a layer ol 
iiraiitc placed between tlu* 
woodwork and the steel 
sheathing. A door of this 
kind can hardly be made an 
attractive obji'ct, and wben 
appearance is of importance 
wooden doors may have to 
be [’(‘sorted to, and thougli 
they do not give so thorougli 
a pro Uu; tion as an armoured 
door, may, if carefully con- 
structed, offer a continued 
resistance to fire for a con- 
siderable time. 

Built - up Wood Doors. The flush 
framed, 2 in. hardw’ood door has already been' 
described. AnotluT form is one built up of threr 
thicknesses of w^ood securely fastened to each 
other with wood pegs to avoid the use of nails on 
unprotected .surfaces. 

The Oilnumr doors are framed wdth a core ol 
pine, not used in boards, but in thin strips glued 
together side by side. The core is surrounded 
with asbestos sheeting nailed to it, and upon 
thi.s a veneer of oak is glued and pressed under 
hydraulic pressure. Both flush-framed and 
panelled doors may be formed in tliis w^ay. 
A panelled door witli panels formed in the same 
way and only ^ in. thick resisted the action d 
a lire which attained a temperature of from 
1,500° to l,(5lX)° F. for 50 minuie.s when tested b^ 
the British Fireproof Committee 

Greatly increased protection is afforded bN 
using doors in pairs, one on each face of fh» 
opening to be protected, forming a small lobln 
botw^cen the two which is entirely lined willi 
incombustible materials. 



23. AITTOMATIC CLOSlN(.l DOOR 
Olftllier A- riatt) 


FiRE-RK.siSTiya CoNSTRCcTioN conduihd ; followed hy Slate and Tile Work 
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^ROMWELL at. last brought the civil war to 
^ an end, his closing Avork being acooni pHshed 
in Ireland, where the so verity and cruelty of 
his repressive measures make his memory there 
odious to this day. The eontest with his Parlia- 
ment he brought to a sudden end by forcible 
expulsion in 1653. 

The Commonwealth, ikung anxiou.s to 
give some aspect of constitutionalism to his rule, 
he summoned a PuriUm Convention, or Assembly, 
which promptly received the nickname of 
“ Barebonea Parliament ; but even this con- 
vention could not work in harmony witJi Crom- 
well, and the “ Barobones Parliament " was also 
dismissed, and Cromwell Avas declared i'rotcetor 
of England on llot^cmber Kith, 1653. A sort of 
constitution was drawn u]) which provided that 
the government of the country should consist of a 
single ruler, with one House of ParJiam<*nt and a 
(^ouncil of State, the members of which were to 
ho named by the Protector, hut elected by the 
Parliament. The Protoidor was to h<* alloAvcd 
the right of passing legislative measures while 
Parliament w'as not sitting, and this right Avas 
much used by (VorriAvcIl for the rapid earryiiig 
through of measures which seemed to him 
necessary. When the Parliament, such as it 
was, met again, several members raised (piestions 
Jis to OromwcU’s exercise of authority, a difti- 
culty which (Yomwcll met by excluding all 
members Avho refused to accept its conditions. 

The next Parliament which Avas summoned 
proved their devotion to him by actually olTer- 
ijig him the title of King. Cromwell seemed at 
iirst inclined to give the proposal some con- 
sideration, but the great majority of the soldicMs 
on Avhom he mainly relied were Ri'publican, and 
ho ultimately declined the title. 

Cromwell's Difficulties. He next 
restored the Upper House of llu* U'gislature, 
and the grateful Parliament voted him a 
fixed revenue, and installed him as Protector. 
But when Parliament met again there began 
a struggle betw(»en the tw'o Houses, Avhercupon 
Cromwell resorted to his familiar policy and dis- 
solved it on January 20t h, 1658. From that time 
ho rested his authority on the support of t he army. 

Cromwell's political troubles were as gr<*at as 
l^efore. He had constant evidence that there 
were schemes going on for the organisation of 
armed movements on Indialf of the Royalist eaiuse. 
Under different conditions CromAvell might 
Have made a successful and beneficent arbitrary 
ruler, but the endeavour to obtain anything like 
«- compromise between religious hoslilities, 
between the advocates of monarchy and the 
advocates of republicanism, was too much for 
him. Ho was able, however, to declare Scot- 
land and Ireland to bo part of the British 


kingdom, giving to both a nominal right of 
representation in Parliament.. 

His foreign policy had made England more 
powA'iful in Kuropcf than ever she had Ixxni 
before. He eoneluded many treaties advan- 
tageous for England, and made the (bramon- 
Avoalth th(‘ leadiT and llie guardian of Pro- 
testant Europe. He endeavouretl to form a 
league of tlu^ Prot(‘stant States of Europe 
against all oj)ponents, made ]H*aee with Holland, 
and protected the VV^aldenses and oilier small 
Pro! (‘Slant ])opnlniions against the oppression 
of Catholic sov(‘reignM. 'fhe vietones of Admiral 
Blake, in 1656, over the vSpaniards, against av horn 
Cromwell had allied himself w ith France, brought 
fame and money to the Comiiionwe.alth. 

The Rule of One Strong Man. His 
was the rule of the one strong man, and so long 
as he livA'd it sciumal to be tirin and secure in 
England. Bui the lim<‘ luul gone when such a 
rule could be long maintain(?d over the English 
]X'ople, and the man himself wais soon to pass 
away, (h’omwell had worn out his vigour by 
incessant OA'er-eX(‘rtion, while ho had long Ix^oii 
suftering from lu‘avy maladi(‘s. On »S<;ptemlx>r 
3rd, 1658, his life crame to an end in the sixteenth 
year of his reign. After the fhistoration his body 
Avas disentombed, was actually exposed on a 
gihlH'i at Tyburn, the })ublie place of execution 
for malefactors, and Avas then buried there. The 
Commonwealth which ( Vomwell luul created, and 
Avhieh he alone could have rnainluined, passed out 
of existence almost imm(‘diat('ly after his death. 

The great Prolt'ctor laid tluve soi>« — Robert, 
Oliver, and Richard --but tlie s(‘eond and the 
eldest son had died l)(*fore tlieir father, and he 
nominated Richard as his successor. But the 
work of maintaining the Commonwealth would 
liav<^ been too severe even for a man of the 
high(‘st statesmanship, and Richard (Vomwell 
w^as not such a man. He had no capacity or 
inclination for rulership, and he liad only Just 
entered on the Proltjehusliip Avheii army and 
Parliament alike showed impatimiee at his 
attempt to rule. Seeing that tlu' crisis was 
beyond his control, lie alulicated in May, 1659. 

Reaction. After the di^atli of Richard 
Cromw'(‘ll the country was broken up into 
factions. Military governnumt fell asund(‘r whem 
the. ont man who could have? sustained it 
was removed from the living scene. The sii^i- 
j)ortt*rs of the Stuarts were still powerful, and 
the legitimate successor to the throne of England, 
Charles II., Avas ready for the restoration of 
Royalty. Under the conditions of such a time 
it was but natural that the reaction from the 
Commonwealth should look to the restoration 
of the Stuart dynasty as the only hope for 
the rc-estnbliehment of iieacc and order. The 
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hoar was propitiouH for a change, and the man 
Boon came forward, Tlxis man was General 
Geprge Monk, afterwards Duke of Albemarle. 
Monk was a soldier of much and various experi- 
ence. He had service for some years in the 
Dutch army, and, returning to England, com- 
manded a regiment to suppress rebellion in 
Ireland. He was employed to complete the 
subjugation ol Scotland, and soon aft<T ho won 
two great battles at sea over the famous Dutch 
Admiral, Van Tromp, England being then en- 
gaged in one of her wars against Holland. 

The Restoration. After Cromwell’s death. 
Monk, who was then Governor of Scotland under 
the. Commonwealth, crossed the border on New' 
Year’s Day, lOOO, with an army of 0,000 men, 
and straightway man^ht'd upon London, which 
ho entered without opjiosition. His intentitm 
was to restore the Sttiart dynasty, and he 
speedily realised that- if ho made a (h‘termined 
effort he would Jiav(‘ tlu^ luj'jority of the nation 
w'ith him. He played a (h^xterous part in etidca- 
vouring to malo^ a compromis(i with t he supporters 
of the Common w'caltli ; hut lie soon proclainu'd 
himself the champion of the Stuart restoration, 
and invited Charles fl. to return to Kngtand and 
claim his throne. On May ‘Jtith, IGtiO, Charles 
landed at Dover, and the national revolt against 
military des|^)tism sccur<‘d him the throne. 

Charles was horn at St. Janu's’s Palace, on 
May 21st, IG.'IO. After the d(‘ath of his fatlier 
he spent a wandering life abroad, although he 
made several attempts to regain tin' thron 
Ho escaped to France, where ho spent some 
years, and afterwards to (icrma-ny and tin 
Low Countries, ’rium, at length, came the 
death of Cromwell, the hopeless attempt at 
rule of Richard (.-romwell, the movement of 
General Monk, and the restoration of (.‘harles II. 
to the throm'. Ihit Charles was not the man to 
turn to good account the great ehance w^hich 
fortune had thus foreeil u|M)n him. His main 
desire was for a life of luxury and amusement, 
and he was un fitted to 1 k) tim ruler of a state. 
He w'as for many years greatly undiT the 
inlluenee of Edward Hyde, Earl of ('larendon, 
the lawyer, statesman, and liistorian, whos(^ 
inthumee injured the popularity of Charles with 
his own }xu>p]e and brought him into small and 
moaninglesjr wars. In one of these, the war 
with the Duteh, (‘oniniander Do Kuyt<*r 
actually sailed up tlie Tliames and destroyed 
soim? warships then lying at Chatham. Under 
the infiuenee of Clai’endon a peace was made 
with Holland which left both England and 
Holland in financial straits, and raised France 
once again to a high and commanding ]}osition. 

The Cabal Ministry. After the down- 
fall of Clarendon, Charles, under the infhu'nee 
of the “ Caba.l ” ^linistry — composed of (.Jifford, 
Arlington, Buckingham, Ashley (^oo]K*r and 
Lauderdale— entered into a secn^t treaty with 
Fi’ance, and beearne a pensioner of T»uis XIV. 
The feeling against France was all the time 
becoming strong(‘r and stronger in England, and 
he was compelled to consent to tlio maniage of 
his niece Mary with William Prince of Orange. 


Tlie greatest man of the reign was, perhaps, 
John Milton, the influence of whose poems and 
prose works alike told heavily against the develop- 
ment of that spirit of seliish and sensuous 
indulgence by which it was distinguished. 

Plague and Fire. Among the distress- 
ing events of the time w'cre the Plague of 
1665, which caused the death of some 70,000 
persons in London alone, and the Great Fire of 
the following year, which destroyed nearly 
14,000 houses in London. Another event of the 
reign was the famous “ Popish Plot ” of Titus 
Oates, who, in 1678, professed to have discovered 
a scheme among the Catholics for the wholesale 
massacre of Protestants, the burning of London, 
the assassination of the King, and the occupation 
of Ireland by a French army. Titus Oates 
becamt% witli the popular ])ai*ty, the hero of 
the hour, and on his evidence, and that of 
other informers, many l(‘ading Catholics were 
tried, (jonvicted, and imprisoned or exeiHitcd. 
On Nov<unber 30th a Bill was passed for ‘‘ Dis- 
abling Papists from sitting in (‘itlicr Houses of 
Parliament.” In Manili, lt)70, the Bill to 
exclude the Duke of York from the thixme was 
brought in. It was rloh'rrf'd by the> King, but 
was passed through the Commons in the Novem- 
her of the following year and rejected by the 
T^ords. In Dccemlx'r, Lord Stafford, the most, 
notable vi(dim of the Popish Plot, was executed. 
But the t ifle soon turn(‘(l against Oates ; he was 
sentenced to imprisonment for lif<*, and only 
released after the Revolution of 1688. 

Habeas Corpus Act. The one really great 
measure with w'hic’li the reign of (diaries If. is 
associated is thi^ passing of the Halx^as (Jorpiis 
Act, founded on Scudion 29 of .Magna Charta - 
” For the better soourity of the liberty of the 
subjeet.” This A(d, which was passed in 1679, 
provided that, any person imprisoned y>y the 
order of any court, or even of the sovereign, 
may have a w^rit of liaheas corpus to Va’ing him 
Ixjfon^ one of the regular courts of law, which 
should consider the case and decide whe ther 
the committal was just or \mjust. It w'as also 
provide^l that the Act could be susj)ended by 
Parliament for a specilied time in any national 
crisis or emergency. 

Tliere were sonic victims to panic and passion 
in the reign of Charles 11. whose^ names mu.st 
for e^ver Ix^ treasured w'ith lionour in England. 
One of these w^is Lord William Russell, third 
son of the Duke of Bedford, who at the Restora- 
tion w^as elected a member of the House of Com- 
mons. This was during the famous conspiracy 
known as the Rye House Plot, a plot to murder 
the King and the Duke of York at the Rye 
House, in Hertfordshire. It w’as formed liy 
some of the extrmne Whigs in 1683, after the 
failure of the Exclusion Bill. The plot failed, hut 
although the charge against Russell, Sidney, and 
Essex was entirely unfoundc^d, they and otlici s 
were convicted and sentenced to death. 

diaries died on Friday, February (ith, KiH;), 
leaving no children by his marriage with 
Catherine of Braganza, daughter of John of 
Portugal, in 1662. 


Vonlinued 
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limitation is natural to ilu^ liosieiy 
^ machine ; every knitting frame is (con- 
structed to produce a particular clas^ of work. 
V^en a weaver wishes to change the kind or 
character of the fabric he has been weaving into 
something different, he requins, as a ruh‘, only 
to change the mountings of his loom, and 
sometimes not even so much. Tlie knitter, on 
the contraiy, constructs his frame for a given 
kind of fabric, and cannot change it except at 
very serious cost. This fact jiartly explains 
why there are so many liosiery machines. 

Warp Frames. Most knitting frames are 
(ponstruoted to manipulate a single thread ; 
but when Crane, of Edmonton, invented bis warp 
frame in 1775, ho brought a new and highly 
important primhple into the hosiery trade. 
Henson thus d(^scril>es t he machine; : “ The 

star boxes and falling bar were taken away from 
the common stocking frame,* and the iorkers 
wero fastened up to prevent the jachs from 
falling. A sctios of guides, of the same numlxT 
and gauge as tlu; iiecdlds of the fiame, wdth 
holes in tlujir ends, were fixed on a bar near tlie 
heads of the needles. At the top wtis a w arp beam 
furnished with as many thrtiads as there were 
needles, and a macliine to guide these warp 
threads to the needles, each passing througli 
its own guide. A pari of tin; machine was 
adapted to make (*ach thrc'ad to form a loop 
like that which schoolboys make on a string. 
This alone would have produced only a series 
of looped strings. Hut by other movc'inents a 
spring was applied, and the guides w<‘re re- 
moved one needle to the right or left at pleasun; ; 
and tho same movement being repeated in loop- 
ing, the two next and every next loop was con- 
joined to its fellow’ loop. By removmg the guides 
two or more needlt's to the right, and then 
Avorking the same number of courses to the left, 
a knitted w^eb was produced of zigzag angular 
texture, and varied coloured strip(‘s couUl he 
made.” 

The Value of the Warp Frames. No 

one who considers attentively the structure of 
this machine can fail to be struck Avith its 
^>i^gular adaptability to all cloth-making pur- 
poses. Wlien James Tarrat, a famous mechanic, 
added treadles to the frame, in 17S5, and otlier- 
wise increased its productive ])ower, it was 
generally jjerceived that a great step liad l>cen 
taken in tho production of knitted fabrics. 
Not onty so, but the basis of the machine laco 
industry was laid when this machine was con- 
structed. Botary powrer was applied to the warp 
frame chiefly through the invention of William 
Tlawsoi^ a Leicester framework knitter, to Avhoin 
the hosiery trade owes an immense debt. 


Cotton's Warp Frames. Among tho 
other numtuous inv'^entors who progressiAH^ly 
assisted to (lovi'lop tin; uscfulnc.ss of tho w'arp 
frame J^uki; Barton stands out as, jHirhaps, 
the most conspicuous till William Cotton, 
of Lougliboroiigh, gave tho results of his 
gt'uius and labours to ilu; AvorUl. Cotton’s 
Avarp frame, Avitli improvements and addi- 
tions, is one of tho ])rincipal frames at present 
in use. Of tho modi lioat ions, which scarcely 
affect, the body of tin; frame, w'o sliall not treat. 
’Pile details of tlu^ fiiime its(;lf are worth tho 
clos(*st attention, (‘inhod^nng a.s tJiey do most 
of the ideas which are to lx; found in all our 
new'est machines. The nei'dies, instead of l)i>ing 
horizontal, are set perpendicularly in front of tho 
presser bar, which is stationary, and press thom- 
s(‘l\'('s agaitist it. On tho old frames tho sinkers 
are hanging on tho jacks, hut in this machine 
Bink(;rs and ja(;ks are stqiarated. Placed be- 
hind tho needles, tho jacks arc fixed on a wire, 
the ends ov’or llii; slur bar, along which runs 
the slur cock, and forces them uj). Furnished 
Avith round heads, the jacks, a,s they eoiue for- 
w^ard, strike on the sinkers, bringing them down 
to form the loops. By the operation of a locking 
l)ar, the lead sinkiTs divide tlio loops w’ith the' 
jack sinkers : tho needles :\w brought doA\rn to a 
loAver level than tho divided loops, the Ix^arda 
Ixung presse ’ in the act, ; then the loops are 
borne ovw tho lUH’dlo heads by means of the 
fixed appliances. A neA\ course is thus formed, 
and a range of st itclu-s added to tlio w^(‘b. Tho 
widening and narroAving apparatu.s consists of 
ticklers, finely adjusted as to ol>ey a side move- 
ment, either Avay, tlu‘ distant; of one n(‘(*dle, in 
any gauge, and to remove or put on any numlxir 
of stitches Avhich may bo required. 

Rotary Rib»top Frame. This is one of 
the fmi'st examples of the rotary machine [216 1. 
As may lx; generally known, the ribbed heads of 
stockings, the gussets, Avrist bands, and other 
fittings of underclothing, are made scparatidy, 
and joined on to tho main pieces afterwards. 
On the rih-top machine, Strutt’s ribbing ajipliaiice 
is made automatically ptu’fiM't. The upright 
ribbing ne(MlI(?s play in upon the liorizontal 
needles of tho frame with incredible rapidity, 
and line ac(;uraey. The action of the slur 
is reversi'd ; it runs over, not under, the jacks, 
wdiich are steadied by springs from behind. 
Sinker and jack are joined lirmly together, or 
made in one piece, thus imparting to the former 
an accuracy of movement not attainable with 
the jointed sinker. All tho operations in this 
frame follow each other automatically, w’hcithcr 
forming tho welt, putting in the splicing course, 
or striping. 
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Circular Hosiery Frames. The most 
popular knitting machine is the circular frame. 
Invented by Sir Marc Isambard Brunei, the 
great engineer, in 1816, as a mere pastime, 
probably to see if he could re-invent the knit ting 
frame or not, it lay unheeded for nearly thirty 
years, Brunei is universally en^dited with the 
invention, but there is a serious dispute as to the 
merits and pnMcdents of the improvers and 
introducers of the nifuhine into t.lui trade. A 
tradition exists in Ltucestor that a native of that 
town, named Griswold, made the miU'hine really 
industrial ; but Felkin, the supremo authority 
on the subject, traces a direct line of successivo 
improvers, from Arthur Paget, of Lough- 
borough, through P<^t<M* Claussen, of Brusst^ls, 
Thomas Thompson, of Nottingham, Moses 
Mcllor, W. C. Gist, and Edward Atlenlwougli, 
down to thirty years ago. Later authors make 
the Bickford the slandaid circular machine. 
Fi'om America improved frame's are brought over 
and patented year by year. Our business is not 
to adjudicate the claims of rival inventors, but 
to study the machines they have jirodiu'ed. 

Brunei's Round Hosiery Machine. 
We elect to examine this invent ion o\it of no his- 
U)rioal curiosity, but b(j(uiuse th(? jirincipleof this 
important class of knitting frames is most clearly 
exhibiUd in the original machine. Tla^ needl' S 
are of a common IxNirdrd shape, and firmly si^t 
on the outer rim of a mIum*! suspended from, 
and fixed to, a rotating spin(ll<\ The wheid 
may bo of any diameter, and the ncedk^s, placed 
in a concentric manmT, an^ set at. disianc(^s vari(‘d 
according to the quality of -work to l)e produce(i. 
Another wheel moves upon tlu; spindle, carry ing 
arms and knitting applianet's, as well as the yarn 
which feeds the machiiu'. As the thn'ad is d(‘- 
livered it is pressed down Ix' tween the needles 
by pallets and carried under the hooks. By an 
oblique movement the thread is puslied to the 
extremity of the mnnlles by tb(‘ first arm of the 


whoed described. The second arm carries a 
small wheel with long teeth like radii. The 
solid part of this wheel presses the needle beards 
into their grooves, and, taking the web, slides 
each stitch up to the heads of the needles. A 
third arm, carrying a wheel, throws the stitches 
over the hooks. Several sets of these wheels 
may bo fixed round the spindle wheel. 

Process of Improvement. Paget in- 
troduced an upright cylinder, with needles placed 
round and movtid upwards in succession, the 
Uxirds being subjected to a pressing motion 
as the netulles r(»turned to the lower position. 
Peter Claussen, iK'sides making a new form of 
feed wheel, varied sizes of pressure wheels, aiul 
comb pit'ces, attaelu^d an apparatus for winding 
ui> the web. Thompson devised a ribbing 
appliance for the circular maeJiine, and used th(^ 
tumbler needle. Mcllor plij<;ed the needles 
perpendicularly, and opei-atcd upon them 
from the outsidi^ by an indtaitod loop-wlux^l 
roller. Attenborough produced a series of cir- 
cular franu'S containing many improvements, 
w^hieh ixvi'i in use at the present day. Similarly, 
a. (hiswold si'ries has i)cen developed, and is 
still operated. 

A Series of Circular Knitting 
Frames. Nowhere does the innate cons:'rva- 
tism of the British (‘haraeter manifest itself 
so strongly as in the factory. Not that this im- 
plies lack of progressive power. Rather the 
c'ontrary is tlie ease. Side by side we can .set 3 
the ohh'st and th<' ni'wc'st mod('ls working to- 
g(dher in tla^ sana* factory. Here is a sfTi(*s 
of machines, looking outwardly very much 
alike. Spools of yarn are lu'ld aloft, on slendt'r 
rods, the tlin'ads coming down ov(U’ guide's 
to the nngs of delicate ru'i'dl's. The first of the 
aerk's is an old Griswold, with its ring of 8t) mx'dles 
sending out a coarse tubular w(‘b on to the 
winding apparatus ix'low. Next wt find another 
machine with movable needles. At a given 
point, th<5 worker stops tU(^ 
imu'liine and adjusts the needles 
to producer tliP curve of the leg 
on the stocking. Further along, 
a stocking-leg i.s almost eoni' 
pk^te ; t-lui worker switches off 
the drive, and moving th(^ 
machiiu' by band, knits the.lKX'l 
of the slocking with a half-circle 
mot ion. At the last we come upon 
a machine, which, at the propei* 
inonumt, begins of its owm accord 
to form the he(?l, executing the 
to-and-fro reciprocating action 
iHxxvssary for the formation of 
the licel. 

An American Machine. 

The iollowung is the speeificatk)i\ 
of one of the many American 
circular frame.s which have lx?ori 
patent'd in Great Britain during 
recent years. “ The method of 
forming full-fashioned stockings, 
which con.siata in taking up tlu* 
full number of stitches required 
to form the top of the leg, knit- 
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tingafw eircttW courses, dropping 
a portion of the stitches, knitting a 
few courses on the remaining needles 
by feeding each yarn to the same 
row of needles in both directions 
throughout the said courses, tlicroby 
forming two short see lions of fiat 
webs; then throwing out of action 
one-half of the remaining needles, 
knitting a toe-bulge by knitting a 
given numto of (^oiuvses l.m(’k and 
forth and narrowing, and then a 
coAesponding number of like courses 
and widening, at the same, time 
uniting the widened portion of tll(^ 
narrowed portion; tlnm throwing 
into action the needles hist tinrown 
out of action; then knitting a 
sufficient number of circular courses 
to form the greater portion of the 
foot ; then widening for several 
courses to form a gusset or gore in 
the bottom of tluifoot ; then knit ting 
the heel -bulge in the same manner 
as the toe-bulge, and upon the same 
side of the tube as the gusset or 
gore ; then knitting a scries of 
circular courses to form the ankl <» ; 
then widening upon tho same side of the tube hose. In ordtu* to form the foot, these need to 

MS the heel- bulge till all the needles Kvst thrown be cut in a v('ry careful manner. On the cutting 

(»ut. of action are again in operation; then ma^'hine tho tulii' is cut half way across, then a 

knitting a series of curonlar courst's, using the long (*nt is made down the huigth of tho web 

whole number of nt'edlcs to comph^le the whole tor about IH in., and the knife brought through 

desired length of theh'g; then throwing out. of again in a transverse (lircn tion. This at oiiee 

JW!tion and dropping the stitclics fr*<>m th(‘ same separattvs tlie pairs and sha[)cs the foot. 

needles that were first thrown out, n‘[>oaling thi^ Seamers and Finishers. Many knitted 
foregoing operations as many tim(‘s said fabri<‘s and garnu'nts ar(‘ made in parts, which 

stops from the path of oiU5 rack bar to ilii' path must he joined togctlu'r. 'Phis is tlu^ work of tho 

of the other rac.k bar, and vici^ versa.’' seamers or n.-MKlevs. Being ])ur(dy practhavl. 

Mechanism of the Circular Knitter. and involving merely dcxicrity of band and 

Tlio top of the frame [217] is a tlat table, into pnictical knowbalge t>f (‘ach kind of article, this 

whicli the bed plate is lixed. Secured to tho op(‘ration do(‘s not lend itst'lf to teaching in 

plate is the grooved needle-guide cylinder, and the abstract. Plie same might also he said of 

over it a loose ring, provided with thread- liosiery Hnishing in gfuieral. To give aiiytJiing 

guides for conducting the thread to the* needles. like an adia(uate summary of all the dainty 

A revolving cylinder, with annular groovers and (k‘licato fabrics and gainuuits which are 

interrupted by cam openings, clasps llu^ ne<'dle nuuk* in the finishing departimmt from the pro- 

cylinder. Adjustable cams raisi* and lower the duets of the uuKrhines would involve much study 

needles, and other cams ari^ set so as to reverse of little practical value. Every factory has its 

the knitting machine for forming the heel. A own specialities, and th(‘ forms of t]u^s<i alter 

Uivel-gear transmits the powrr from tlu> driving year by yea?-, season by seasom In this depart - 

crank to the cam-cylinder, and causes the meiit tll(^ hosier uses all kinds and classes of silk 

nicochino to make a circular web. To fashion tho ribbons, eo?*ds, and vai ious fancy smaJiAvan^s. 

leg certain needles are removed, and tlieir loops In many eases, too, tlu* (‘luhroitka y iriacliiru‘s 

placed on adjiKicnt needles. In forming the heel are ealletl into recpiisition, especially in those 

the machine automatically draws up the needles faclfui»\s w hose (*ntcrpriso touches nt‘ai ly on the 

on one pari, leaving the needles reefuired for proviiKM^ of the gauy.e w'(aiver at the one side 

tho breadth of the heel, and the cam -cylinder and that of tlve lace manufacturer at the other, 

moves to and fro Avith reciprocating motion Pressing. iMany of the liner tamy goods 
instead of going directly round. and article's of underwear are passed through llio 

Calon^dering. The hosiery calendering steam -heated piA’ss. Like most of the hosiery 

machine lls a simple roller press, designed to hnishing ap[>liances, this [uess is v(‘ry simple in 

Hatton. down and give permanent form to th<^ structure. Both table and presser arc shallow 

fabrics^^ “ Leg-bags,” especially, wdiich require boxes of cast iron, compart mciifrMl, and filled 

to bo cut and footed, are put under pn^ssurc. with steam, which circulates through tlumi. 

Cutting. Common hosiery of the cheaper Subjected to the pressure and lieat, the goods 

qualitios is woven in lengths equal to a pair of come out smooth, firm, and glossy. 

Continued 
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PATTERNS & SHAPE-MAKING 

How to Take Patterns from Models. Copying^ Shapes from Measure- 
ment. Shape-making. Shaping the Tip. The Process of Mulling 


By ANTOINETTE MEELBOOM 


'T'HE advantage of being able to take patterns 
correctly is very e viden t , as t li e newest sha ] jcs 
are never “ blocked ” or sold n^tail. 

A milliner buys the trimmed models, and 
takes the pattern of them to copy t»ither in a 
wire shape or to cut out in espatra or buekram 
for firm shapes to be covered with cloth, velvet 
or silk. The experienced milliner is veiy quiek 
at seeing what will be the best, way to 8(‘t about 
it, os in a much curved and trimmed hat or 
toque it is not so easy at first to get at the 
actual shapt\ It may soim^tinu's be necessary 
partly to take off the trimming. 

Taking the Pattern. A ]mper patb^rn is 
taken in three parts; the brim, the sideband, and 
the tip, each jmrt being taken off before t he next- 
is begun to avoid b'aring the paper. Ihdess it 
is a torefidor, turban, pork ])ie, or pillbox shai>e 
hat — all of which have an edge to tlu^ hrirn — 
the brim pattern can h<^ taken in one piece. 

Brim. The patt-ern is taken either from the 
inside or outside of the hat — whichever is more 
easy to get at. Take a piece of good tissue ))aper, 
place it with the corner to (icntrc-front of brim, pin 
it with a steel pin, and snuKilh it aw^ay on eitlier 
side until th(^ brim is entirely cov(‘red without a 
wrinkle. Avoid placing the pins in a row, as 
that is likely to giv^i^ fulness bet.ween |22|. Pin 
round the h<5adlbie ; <?ut away the paijer round 
the edge, holding the hat in th(‘ left han<l and 
the scissors in the right. See that the })aper is 
cut exacthf to the headline, Mark centre-front 
with small “ snick ” 

Take out the pins, fold the paper in half, and 
see that the tw^o sides are exactly alike ; the 
edges may require cutting. ('Phis appli(*s to a 
plain hat with both sides alike.) In ehea|)er 
thought shap(‘s of buekram and straw’, which are 
often one-sid(^d, s»'lee.t the side which appears the 
Initter shape, and mould the other half to that. 
If the paper is not lai’g<^ enough, or the brim is 
too much fluted to he taken in one piece, johi on 
pieces ^lierever necessary. 

SiDKBAND. For the sideluind, start again 
from the centre-front, smooth and cut tlui paper 
wherever necessary on eitlier side till it nuiehes 
th(^ back 1 23]. Cut aw ay along the lop edge, and 
continue snipping the ])apcr round t he bottom 
till it can easily be cut away round the h(*ad- 
linc. 

Snick for centre-front, and, in the ease of the 
join coming at the sid^', snick also the centni- 
back. The join comes on the sideband wherever 
it is jnost likely to lx? covered with the tiimming. 

The Tip. The “ tip ” of a hat is generally 
round, oval, or diamond, and it is therefore 
unnecessary to take the pattern, for when the 
sideband is joined to tlie brim the sha}ie of 
tip can readily be found. 
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Tn toques and bonnets the pattern must 
alw'ays be taken, as -there are so many kinds 
of fancy shapes. If the pattern is likely to he 
much used, run it on stiff net with fine cotton, 
(‘lit tlic net to shape, and keep for future use, 
keeping all the parf^s of a pattern pinned together. 

In “ turban ” [46] hat brims, the seconci edge 
is often mer(>ly a straight piece, in which east* 
it can be measured and cut out in paper ; if, 
how’(wer, it is ever so slightly shaped, a papiu- 
pattern should be taktui. 

Roll Is’ D Dome Crown .s f 24]. No pattern is taken 
of those, as they can be made b’om a blocked shape*. 

OvAii e.ROWNs [251. shape may be taken 

in two j)H*(^es — the sides and tip. 

Toquk« and Bonnkts. Patterns of toques 
and bonnets an* takc'u in tlu^ same way as hats. 
.Boniu'ts of the Dutch [26] or Mari(^ Stuart 
[27] ty]>e may be taken in om* ])ieee. The 
(Unond is a fan cy-sli aped brim in the front 
side or back of a bonnet. Such shap(.‘K as the 
Cranny and V(*ronique IxwinetH must be taken 
in separate parts, as d ('scribed for hats. 

Rottou Straw's. If it is impossible to take 
the pat tern of rough or fancy straws in pajx^r, 
use pieces of stitT net or Utio of about 2 in. 
scpiare. Lay tlu^ fiieees on the upper side of 
brim, each overlapping a litth*, and pin dowm. 

(\it the outer (‘dge and headline^ of pattern to 
shape of hat , and make' a snick for centre-front. 
Take ])attern carefully from the hat. Pin this 
net sha|X‘ on to a pi(*ee of papi'r or a large piece' 
of n<5t, and c’-ut out tlu^ ])att(*i’n again. 

To (‘orreet the ]> ’ttorn,f()lditin half andelu'ck 
it, modelling from the side' which liToks the better. 
If there is any diflerenee in size at headline, 
k(‘(‘p the shape of that- whicth has beem h'ss 
cut aw’ay. 

7f straight, take the pattern of sideband hy 
measnremimt, having the join at back, and 
allowing no turnings. 

Copying Shapes by Measurement. 

To copy a shajx^ by measurement, which would 
lx? dont^ if a Avin* shape is required, proceed in 
this order : 

1. Headline. Pin tlu^ inch tape at the starting 
point-, and work from right to left. 

2. Outside edge. 

3. Width of brim, cent re -front, sides and hack. 

4. Diagonal of brim — (a) sidc^-front right, (/>) 
side-front left ; (o) sideshaek right, (d) side-back 
left. 

5. Diameter of brim — (a) front to back, (h) 
side to sid(\ 

6. Di'pih of sideband. 

7. Size round tip. 

8. Diameter of tip — (a) front to back, (h) 
side to side, 

9. Width between wires round edge. 
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SHAPK-HAXiNO FOR 1L\TS AND BONNETS. FKU^RKS 22-55 







ORB8S 

Take the measurements from the inside of 
model where possible, and make a note of any 
peculiarity of shape. If the pattern of a trimmed 
mcxlel is taken, measure all tlui trimmings, noting 
position of feathers, efe. Write them down in a 
notebook. 

If an espatra Hhai>e is rt^quiri'd, obtain ihv. 
measurements and then take a large squan^ of 
pajK'r, fold it in half, draw tln^ lieadline and cut 
it. out. To obtain tin; radius, divide tl)e sl/.c of 
liead by H, and this will be the diani(*t(M* of the 
eirelc ; halve this, whVdi will be the ratlins. 
Open out the paper, mark all the different 
moasureinenls from tln^ ht'adline. Proceed in 
the same way for tlio sid»d>and and ti]). 

After some t'XiH^rienee, it will be easy to make 
up one's own patterns, b(‘ginning in this way : 

(kit a square of paper th<i diamettM* of the hat 
to b(‘ matle [28]. 

Fold it in half, then in half agjiin, thus making 
a square [29]. 

Fold it diagonally [30], and diagonally again, 
always keeping tlu* foldt'd edges of the paper 
togtjtlier, and placing the. n<>w fold on tile 
separate folds [31]. 

Out off the triangle bt'yond the double pait, 
slightly sloping it. If slofu'd too nnnb, riut<‘s 
will be formiid round t he tslgx^ [31]. 

Open it out, and it will be found to be a 
circle. 

Refold, and from tlu^ e(‘ntr<‘ point measure 
one-sixth of the headline, which should cut. 
off [32]. M’his gives a round brim with round 
headline, only suitable for children and young 
girls. For adults, IIk^ headline is mostly oval, 
which is obtain(‘d by sloping off J in. along 
each side [33]. 

make a brim wider in fiont than at the 
back and sides, instead of folding the cirtrlc in 
half fold it I in. or 2 in, from th(^ front [34] ; 
refold, and cut headline as befon; [35]. 

For shapes like the (Jainsborougli [36], larger 
on OIK' side than the otlu'r, cut the larg(‘r sidt* 
iirst, and sliaj),? tlie smaller side after the liead- 
line is cut. 

After getting the circle of paper with the liead- 
line cut out, any slnqy may be made, according 
to fancy. An oval-shaped brim may be cut by 
sloping J in. to I.* in. away from each side. 

Half an inch taken from eentn^ of back, sloping 
to a point in headliiK', will cause the brim to 
turn up or down 1 37 j. A gusset , inserted eilh<‘r 
at the left side or the side-back, will cause the 
brim to b(‘ v(‘ry much curved [38j. 

Small cuts sewui together, slightly overlapping, 
will turn tlio brim uf) lountl edge,* as for French 
sailor hats and similar shapes. Thus, with a 
little originality and ingiauiity, any kind of 
shape can be evolved. 

SidFibands. In making .shaped sidebamJs 
more curve is riMpiin^d for tlio.se which are 
narrower at the top than at tlie bottom, and 
vice versa [39 and 40]. The straighlei- Hie side- 
band, the less the curve should be. For a side- 
band that is nearly straight very little curve is 
rcquiied. Straight sidebands, not wider than 
3 in., may l)e cut on the cross of the spatric, 
and sl’ghtly atrctchod top or bottom [41]. 
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Take a square of paper of about 20 in. Pro 
cccd to fold it in the same way as for brim until 
a circle is obtained. Measure the depth of the 
sideband from outsr edge, B [42]. Open paper 
out and measure along bottom the size of he«»d* 
line. M(*asure along the top, A, about 2 in. less 
and cut off along the curved lines. No pattern 
need be made of iho tip as it is fitted to tne side- 
hand when the aliape is made up. 

Another nu?thod of obtaining the same result 
is to takt? a piece of paper, fold it in half, and 
mark the eentix’ at top. Hold the end of a tape 
measure on this mark and make A at L5-18 in. 
down. Sweep to either sid(< of A 1 43]. Measure 
upwards 2J in. or 3 in., according tt) size reipiii’ed, 
mark B, and sweej) round again. 

Measure along curve from A half the size 
of headline. ^lark eaeh sidt) and draw a line, 
from tlie pivot to these points. Cut along tlu^ 
curved liiK's. 

Fancy ])atlerns of toque sluqies should be 
made' in wiixi from measurements taken. "ilKy 
would be tliffieiill to eo])y in hard materials, as 
these do not kmd tlumiselves to such manipula- 
tion. 

Childn^n's hats and ixjiniets may be drafted 
from ineasurmnenl s. For liats, only one measure- 
ment is recpiiixjd — siz(‘ of head. For bonnets 
there are four measiiioments : Over the head to 
helou' th(‘ ears, 14 in. ; eai* to ear, round ba<;k 
of bead, 5 in. ; foreliead to nape of neck, 11.1 in. ; 
foK'lu'ad to ecuUre erow n at V>ack of head, 5 in. 

Cut. length of paper to eorrc'spond in length 
Avith the tirst measure; and in width with tho 
fourth ni(‘a.sure m. Round the eorners. 

For the back of the bonnet, cut a square of 
papt'r the size of third, less the fourth measure, 
[45]. Make a cirel(‘ from tin* square. Fold it 
in half and cut off I in. to l.J in. to form an 
oval. 

Cut off 1 in. from the bottom. For “ Coro- 
nets,’ with rev(;rs (the patterns of Avhich aro 
made separately) [49 and 50], plae<^ the front of 
iMuinet fiat on the table, pencil round the sha]H) 
on paptn- and draw the shape and width rc- 
<|uired. 

The cutting out, making, and trimming of 
the bonnet shown in 46, 47, and 48, are described 
when dealing with Children’s Millinery. 

SHAPE-MAKING 

Having learned tx) take patterns, wo will 
proe('ed to make the sliapo. The Uist milliiKMx 
usually make their own shapes, as they ar i 
much ligliter, lit better, and possess more in- 
dividuality. The block shapes bought in sho|>^ 
arc turnecl out by the thousand, and are mostly 
mad(^ of an inferior kind of buckram, biully 
wired, and, in some eases, the different parts aie 
only gumnuid together. 

We will take first “ winter ” shapes, Avhioli 
have to be covered with velvet, cloth, silk or 
fancy millinery material. The best material 
for shape-making is espatra, knowm in tin- 
trade as “ spatrie.” 

It is made only in white in sheets 24 in.^ by 
31 in., and in two kinds, stiff and soft. The 
stiff is used for straight or very slightly curved 
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brims and crowns, '^rbe soft .si)atri(‘ is for 

tbc curved brims of hats, toques and coronets 
of bonnets. It is easier to manipulate as it 
stretches ; or can Ix' eased on the wire. It also 
iriakes the sliapo lighter in weight, tf ('sj)atra 
is not obtainable, millinery \>uekram is the Ik‘sI 
s\ibstitute, made only in black and whit(‘, and 
sold by the yard. 

Open out the pattern and plaeo it on the 
(•sj)atra Avith the front (which was marked in 
(sich ])iece. with a “stuck”) to th(‘ corner. 
IJcrnember that all parts are eut with (heet ittn - 
front placed on the cross |51]. J*iu tht‘ pattern 
tirnily on the espatra, leaving tlu'se tninings : 
(1) Half-inch turning inside headline; (‘2) | in. 
;i,l (‘aeh end of sith^band. 

If the brim is cut a.t the back 136], iti ordta* to 
nvc'iiap or sew in a giisstd, leave [ in. turning 
(*ach side. 

Mark on the espatra tb<‘ centre-front of each 
piirt; cut out and remove tlie jtaltern. 

Making up the Shape. Snick the I in. 
t,u tilings left inside the headlitic, \ in. apa.rt. 
Mild turn baek to rough side, dt'lining wt'll the 
li(‘a.(llin(‘ [52|. All parts of the sliap(‘ must now 
In* wirt'd, using the wire stitch, oni* wire coming 
t<> t wo edg(‘s. I 'SO firm support s\ir(‘. 

IbuM. Wire lieadlim* on rough side of es])a.(ra 
(nitsiflo the turnings [52|. Overlap Hie win‘s 
lor 2 in. wherever they join. Wire t'dge of 
Iwim on the muslin or smooth side (‘spatra 
at lh(‘ ('xtrome odg<‘ |53]. S(‘w anotlier (liner) 
^ulc \ ill. from the edge* on the under jiart of the 
hi’im, [53|. 

SiDKtiAND. Pin etaitre-front to eentreof front 
of brim, tile smooth sidt* of tlu* spatrie eomiiig 
outside 154]. Pack stiteh <‘venly all round to 
turnings of brim and ovta- the win*, and stitch 
up tlu‘ join. Wire inside the l(»j) of sideband 
at Hie (‘.xti'eme edge. 

Tiik Tie. As no pattern is u.sually mad** he* 
a. liat tip a jtieee of (‘spatra, rather largt'r than 
ictptircd, is pinned on sideband (with the cioss 
of espatra to the front of sideband), smooth .side 
upp(‘rmost [54). (^ut off about J in. at the litne 
to shape of sideband aiul wiu*, stiteiiing it as 
you proeei'd. When the half is done, start again 
bom the centre -front. 

Shaping the Tip. (ii-eat care should he 
taken to ko(‘p the tip a good shape, atu^l not to 
• ut away too much, or it will sink in. and. jtrevent 
tlie covering from setting wc'll. l)ome crowns 
(24] a.ro bought blocked leady made, 

t)val crown.s Avitli a dip in the et'titre |251 
cave; the tip rubbed and stretched in the centre 
t‘> make the necessary dip. 

Oval eroAvns without dip are cut from two 
^^imilar ])ieccs, Avired on one si(h\ and the otlu'r 
s('Avn to it. 

When a brim has to he gradually euiwed, im 
»n a Gainsborough or San Toy, the shape should 


be held on tin* arm, or souk* other soft substanct', 
and the espatra gently rubbed Avith a tliimltk*. 
Rub on the outside for an upward, on Hie 
underneat h for a dow iiAvard eurvt*. 

For a boat, shapi*, in wiring the edge of brim 
the shape is slightly eoritraeted. 

For tinted lirims tlui (‘dge is .slightly stretehed 
in the wiring. 

In shapes Avith erowiis larger at the (op than 
at the base, the crown is not sewn on until the 
upper brim is eovenal 140|. 

in SOUK* sliapi's with dcc}> sidcltaiuls the brim 
is slipped over the erowti, jiart of the sideband 
making Hu* bandeau |53]. 

Bonnet shap(‘s art* made tip in the same Avay 
as hat shapes, exet‘pt that Hu* outside wire mii.st 
go all round. ov(‘rlapping for 2 in. at Hu* hack. 
Gut the tip (*.\aetly to patl(‘rn, and the sideband 
wit It J in. turnings round llu* bottom. Gut Hu* 
ftmit or brim Avith A in. turnings rontul Hie 
lu‘a.<l, snicking the turnings a,t- regular intervals 
.and folding Hu'in hack to Hu* edge of pattt rn 
to dcliiu’ Hu* lu'adline dislincHy. 

Wire-stileh a wire round the otitside of these 
sni<‘ks, as for hat. I(*aving in. of wire beyond 
<aeli curl. Fin Hie l)otlom of sideband round 
Hu* headline of the front, ht'giniiing from Hu* 
(•(‘iitre-froiit, .and snick Hu* J in. turning to make 
it s(‘t Avt'll. Tlu*n haekstiteh this round. 

Wire the top (‘dge of sideband inside, leaving 
I in. of win* at each side*. J*in Hu* tip round 
Hie top of sideband, a.nd Avire-sti((‘li it on 
ea.n ‘fully. 

Wire Hu* (ulge all round, nip]>ing on Hu* 
\ in. turnings l(‘ft at Hu* ends of Hu* sidt’hand 
and lu'adliiu*. Win*- stiteh it. across tlu* hack. 
ov('tla])ping Hu* wire for 2 in. wlu're they meet, 
.and eut away any rough turnings that* may he 
left iiisidi*. 

To (‘iilarge a bonnet shape, cut Hu* paltt‘rn in 
Hie mid(lli‘. leaving Hu* side's the sanu* shape, 
and add I in. or 2 in. in the (‘ontre of slnjx*. 
Tf tin* siih'hand is also enlarg<Hl, it Avill mak** 
(he Avhole hand wider. 

Mulling. Mulling is Hu* pnx-css of covering 
the Avires with innll muslin (t) jireA'ciit the wirt* 
and stitches marking the material, (’ut strips 
of mull muslin on Hu* cross, or sarcenet aland 
1 in. with*, turn in the (‘dgt's, hind round Ha* 
edge of brim and tip, using Hu* long haekstitcli 
[55], Mulling the ti]) must ho doiu* liy two pro- 
(‘esses ; lirsl sew round Hu^ ti[>, ami Hu'U round 
the sideband. It Avill not st*! w(“ll if Hu; stitelu's 
;ir<* *ak(*n through hoHi (*(lg(‘s alt(‘rnately. 

For shapes to lx* (‘ovt'ied with silk, cre pt*, 
thin v(‘lv(‘t or similar light millinery material, 
both upjx'r and under brim and entire crown art; 
eoAored At it h niidl eut to sliajx\ and the t'dges 
mulled a.s deserihtd above. Often Hu; inuh'r 
brim only is mulled all over, in Avhieh caso the 
Avire \ in. from edge ol‘ brim is omitted. 
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ion \\t> h;i vt‘ dcscrilird [pag(‘ 

^ r-allfd tlin saU nth' //rnrcss, is the lirsi stc'p 
in a nietliod of inanufiictnrin^ carbonale of soda, 
first practically worked out by tin* Kn‘nc]iina.ii 
Lcl)]arj(‘, at a time jirevious to tin* Hcvolution. 
It is still lately >«sed at the present day, althou^li 
otluM' methods, in particular tlw' ammonia-soda, 
or Solvay process, havi* |•(‘pla.ced it to a. great 
extent, ami now a'aount for half tin* total 
production. 

The pure .s;ilt cake, such as is pn‘])ared in 
mutlh' furnaces, ( onsists of sodium sulpha, te, 
with only a small (piaritity of unelia.ng(‘d eomrnon 
.salt, sulphuric acid, and other subslanees. The 
(*rud(‘ salt cake, pn'pared in a lawarln'ratorv 
fuii\aoe. contains about tU» per cent. (»f sodium 
sulphate, atid for tin* n(‘xt oj)cratinn, tiarmal 
the hftti'k' u^7^ proc«‘ss, it is mixed with an 
(Mpial w(‘ight (*f [)owder('d limestone, and thr(‘e- 
(juai'ters of its weight of c(ta.l. The limestone 
should be free from silii’ati'S, a'ld the coal a.s 
fr(‘<‘ a,s ])o.ssibl(‘ trom ash, both .sourc(‘s of silica., 
a.s tlu' soda foinu'd in this process reacts 
with silica to form sodium silicate', with eon- 
se(|ueut K>ss of soda. The' niixtuie' is ])lae<'d in 
furna,c(‘S. 'bhe' older type (.‘onsisted of a rever- 
beratory furnace, but this has been re'pbw't'd 
to-day to a 
large' e.xte'ut 
by r(‘Vol\ing 
furnace's jl5|. err 
The aelv a,!!' 
tage of a ]•»'- 
volving fur- 
nae'e' is this, 
tha-t the ma.- 
te'rials get 15. HL;ve)i.MN(; s \i;r c \ kic F ruN.ve'K 
u n i f o r m 1 y 

mixed eluring the' pretce'ss, placed a.s they are 
inside' a. hen i/emtally reetat ing drum, IL ke'pt e)n 
the move; and further, the mixing is carried 
e>ut me'e hanically, and he-nce a great- saving of 
labour is etfen te'd. 

The Revolving Furnace. The re volving 
furnace is heat e 'el e'ither by a flue' from the fur- 
nace, .\, or by * produe-er gas, ’ wliieh enters the 
e'ylimle'r at eene axis, while* the* fumes and pj’e)- 
d\u'ts of I'ombustieni e'scaia* from the' either end 
of the cylinder, through tl\e elust chamber, 1). 
H is tbc ho})pi'r for charging the* cylinde'r, whieli 
revolves em redlers, HB, The e ontents of the 
furnace can be emf^tie'd tiirough a door, not 
shown in the diagram, into the waj/gon, \V, 
uitderneatb. 

rile chemical change's which take' jilace may 
conv' iiiently bo represented as e emsisting of the 
redui tion of the sodium sul])hate by the earl on 
of ih" coal, or, in eitlnw words, the carbon 
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combines with the o.xyge'ii of the sodium sulpliate 
te) form carbon me)ne)xide and ea,rbon dioxid.-, 
wliieli burns or e'se'apes while the .sodium sul- 
p]ia,te, bereft eif its oxyge*n, and eemverte'd into 
sodium sulphide*, remains br'liinel. 

Na..,S(), i 2C - Xa.S ! 2C{) , 

Sodium Loa,! Se)flium (^irbon 

sulphates sulphide dioxidf 

Soelium sulphide is prodiu'cd in the* ])re's( ji((‘ 
e)f the lim(‘ste)ne' or carbonate of ea,l('ium, cikI 
immediately re'aets with this substance. 'I’h. t 
is te) say, the me'tals senlinm and e-aieiiim e'hanL’c 
])laees with the' fe>rmalie)n e)f .sodium e*a.rl oiieic 
and ealeium siilf)hide'. 

Xa.^S j LaCO;. ( ^iS ; Xa..,('(), 

Sodium Laleium Calcium Se)elium 

S' Ipbidi' carbon- seil])bide earbonalc, 

ate*, or e)r bljv k 

lime'stom' aslj 

As the* eype'i'a-tion proee'e’els, the' pa, sty nias^ or 
i)Iaek ash be'gins te) get stiller. In the' la^t 

stages a goeul eh'a-I of carbe)!! monoxide gas is 
given off, wbie'h burns, forming blue* je'ls «>! 

Ilaine'. 'J'be appe'araiiee of the'se jets is an 
inelie*atie)n f)f the' ee)mj)letion e)f the ])roee‘ss. The 
bla.ek mass is r(‘me)ve'el as a luni}) or ball fre)m the* 
fuina,ee‘. ’^riie* te'mpe'i’ature e)f the' black ash 
furnace will reach LOtHTC., and as in the* etlel 
fe.>rm of furnace* the mass had to be* we'll raked 
ove'i* by bain! the a-dvanta.ge of the revoKiug 
furnace* will be evident. 

Lixiviation of Black Ash. Tlie* tliiul 
and la.st pie)e*ess eonsist.s of the* se'paratioii 
of the earbomite e)f se)da from the woitlih-s 
sulphide of eall'ium. The fe)riiu*r is readily 
se)luble in wate'r, but the latter is in.soluhic, 
se) that the black ash is lixiviated — that is. e \ 
tract ed with water — in tanks, lu'nee the teim 
“ ta,nk liepiors.” 'riu'se tanks are usnclls 
provide‘d with t)(‘rfe>rate‘d bottoms. Tlu* dense i 
sodieim e'arbonate solution ])ass('S threeiigli the 
pe'i’forations a,nel is dnivvn e)jT continuously. 
U'aving the* eale'iiun sulphide, or “tank waste*, 
behind. Siinicient water must be; le*d inte) tic 
tanks to ke*ep the* eisli alway.s eeevered. b 
is one e)f tlu* ])e*eiiliarit ie'S e)f chemical elia-uge s 
tba.t lbe‘y are; freepiently liable' te) reversion tlj n 
is, to take* place; in the opposite direction. I h*' 
age'Ueies w'bieh e;tTeet a change in elu'inie.il 
ee)m posit ion tend to retard this cliaiige^ by 
reversing the; proce*ss directly one e)r other con- 
dition of alTairs preponde*ratos. To put th-s 
diagrammatieally, tlie he)dy AB reacts under ('lu 
s(*t of conditions with a body CD to form beiela s 
AC and BD. Tf, now, w'e change the conditions, 
AC and BD wull react together again to form tlu; 
original AB and CD. Now, if A represents se)dinui 
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and B sulphur, C calcium, and D the group 
CO-i, 'VC hav'e a case of reversion before us. 

In the black ash furnace sodium carbonate 
and calcium sulphide are formed ; during lixivia- 
tion there is always a tendt*ney for tlu^ sodium 
carbonate to react with the calcium sulphidt*, 
giving sodium sulphide and calcium carbonate, so 
that it is of importance to conduct the lixiviation 
as rapidly as })ossibl(‘. Nothing eonduces to 
tliis more than a ])orous ash, and to g('t the ash 
iut( this condition the quantities givtui above of 
limestone anti coal dust are \ised, although th<‘y 
are in excess of wliat is necessary theondically. 

In practice one half as much lim<‘stone and almost 
twice as much coal dust ai‘i‘ tak(‘n as woidd hv 
OMpiired in theory. The coal dust decomposes 
some of the limestone, forming esrbon mono\id(‘. 
'Fliis is why the blue jets of llamc appear at the 
cud of the process. The gas, escaping as the ash 
cools, fills it with tiny holes :Mid nauba's it porous. 

CiiCO., I (■; (\i.() 

Limestone Loal v*austi<‘ ('arbon 

monoxide 

.\t the sanu' time a e(‘rtain (plant it y of eanstH'- 
lime ((-aO) is fornuHl wliieh slakes in the pn“S(‘ne<‘ 
of wa.t(‘r and acts on the solution of sodium eai*- 
bonate to form caustic soda.. 

('aO -1 11,(1 (’a{()ll)., ' \a,L(). (W’O.. 

( austie Water Slaked Black ash (‘aleium 

lime lime or sodium earbonati 

earbonate 

Recarbofiation. 'Phis eausti*- soda has to 
be ivearbonated by allowing the liipiors to 
d('se(‘Tid earboiiating towers, up wiiieb (lasses 
(iirbon dioxide gas from linuLiliis. At tlu^ 
sanu' time, other impuriti(‘s such as sodium 
.'>ul|)l\idc, silicate and aluminate arc' (h'com- 
posed, with the formation of sodium carbonate. 
Tlu^ carbonated “tank liquor " is eoiuamt rated 
iu iron pans wbieb are provided with nu'cbanieal 
scrapers ; the black salt wbieb separatt's <mt 
lends to adlien* to thi* sides and bottom of 
tlie pan. 'Phis “ black ash " consists of mono- 
liydrated carbonate of .soda. (\a. < '() ,11 .^O). 
'Piiis after ignition yields th(‘ ” ai liydrous ’ 
(water free) carbonate of soda, or .mkLi ash. 
Sometinu's the evaporation of tlu’ tank liipiois 
is carried only far enough to bring ab«)Ul the 
sepjiration of crystals, which an* tlu ii rt‘mov('<l 
from the mother liipior (ri'd li'pior). If the soda 
<'sb bo dissolved in watm- and a little bleaching 
powder added, traces of iron, etc., will lx* pre* 
‘•i}>itated. Crystals separated from the eonei'n- 
trated liquor yu'ld “ n'iincd alkali ’ on ignition. 

Caustic ooda. If, boweviT, caustic soda 
bo reipiirod, there is no need to reconvert the 
'austio back to carbonate, but tlu' tank liquors 
obtained by treating tlu^ black a.sh with water, 
which may contain as much as ’li) per cent, of 
caustic, or the red liquors an* diluted and cans- 
ticised by heating in iron vessels with slaked 
lime. The reaction which brings this about 
has already Ix'en explained. 

This, again, is a reversible action, and rever- 
sion takes place more and moix* the greater 
the concentration of the liquor. To get a good 
yield of caustic, the liquor must be dilute. Stay 
L5 deg. Twaddel, or 7*3 per cent, of soda ash. 


The weak (*austie Ii(iuor is run off from tlu' de- 
}>osit of earhonate of ealeium and eonetmt rated 
in iron vessels. To complete the destruetiun of 
traces of sulphate and otlu'r impurities from th(^ 
tank litpior, a little nitre is added in the stages 
of concentration. [K(»r further d<‘tMils of caus- 
lieising see Soda Recovery under PapeFvM.\kinu. | 
Recovery of Sulphur. It will he* stem 
that in ('heinical inMniifaetming operations, tlu^ 
by-products an* made use of wherever jio.ssible. 
Thus, tlu' by-product in the salt-(‘ake process 
is the viihiahlc substance - hydroclilorie acid. 

'Phe byqnoduct in the black ash ])n>(‘css is of 
very little \aUie. and enormous ipiant it i(‘s of it 
jveoumulatc in the neighbourhood of the alkali 
works, wlu'rt' it becomes a nuisance. Many 
attempts have lu'i'u made to utilise it, and a. salis- 
fai'tory process was cviaitually worki'd out by 
( ’bance. In this process carbon dioxide is allowed 
to a.ct on the calcium sulphide, which is dccom- 
po.s<‘d with tlic lilK'ialioii of sulphmcttcd hydro- 
gen. '|’h(‘ sul])liurclli'd hydrogi'U is burtu'd 
with a limited siqiply of oxygi'U, sunicient only 
t() convert the bydrogi'U into water, while 
the sulphur is dc'posited as such. Of course, 
th(‘ gas can la' burned eomplett'ly w ith tlu‘ for- 
mation of w at('r and sulphur (Pioxide if required lei* 
i ‘iNa-Oll '‘‘■^e dire(‘l in sul})buri(* acid works, 
(‘austie The Ammonia « soda Pro* 
.soda. cess. Ue hav(‘ deseribi'd the old 
Leblanc tuoeessby which c()nsiderabl(^ 
(juant it i(‘s of alkali an* still manufaet iii'i’d. Weri^ 
it not for tin* valuabh* by-product- hydro- 
cbloric acid — formed in this process, it would 
have giv(*n plaet* to tlu* ammonia-soda ])ro- 
(Tss (*ven mon* than it has doni*. With the 
improvements in (‘Icctrolytic proccssi's for mak- 
ing chlorine end bU'aebing li<piors, om* of the 
main outlets for hydrochloric acid namely, the 
])roduetion of cbloriiu* — will disa.})pear. There 
is a eon.suterable demand bu' salt eak(* and for 
hydroeblorie acid (for jiiekling iron), but to 
all app(‘aiane(‘s the J.eblane proee.ss for w'oi'king 
u]) the salt eakt' is doomed imh'ss gri'ati'r (‘f*ono- 
mies .sliould be etTeeted in working. 

'^Plu' ammonia-.^oda process [los.sessi's sc'vc'ial 
advantagt'S : 

1. There are no malodorous by-products 
diflicult to dispcjsr (d. 

2. Soda, ash is obtaiiU'd din'ctly In solid form. 

3. 1’h(‘ juoducts are coiisidembly ])Ui-cr. 
Theory of the Process. It has long 

been known that carbon dioxide gas pjissi'd into 
a .solution of aiuinonia in briiu^ brings about the 
precipitation of bicarbonate of .soda, but, as in 
all such ease.s, then* wa*re nimn'rous failnn's 
when atti'mpts wen* madt* to upply this prinei})le 
on a large seaU*. 'Pbe problem was eventually 
solved by a Belgian -Solvay -and the ])roeess 
is frequently known as “The Solvay Pnaet'ss.” 
On ignition the hiearhonate of soda s))lits otT 
carbon dioxide gas, leaving soda ash behind 
2NaTICO;.. - Na.,C(),. + (X)., b ILX) 
Bicarbonate Soda ash (Virion Water 
of soda dioxide 

Theory Applied to Practice. (Vmeen- 
tratixi brine is saturated with ammonia gas 
obtained from gas liquor [.see Coal Tar Products]. 

477 1 



APPLIED CHEMISTRY 


TIh* carbonic acid gas is obtained in the first 
plac(* from limekilns. The saturated solution 
of brine is run into a tank fitted with a false 
bottom, and the licpior saturnted with the gas 
[16]. Th(^ brim* is run into the reservoir, H, 
witli tin* addition of sutii- 
ei(*nt linn* to ])reei|)itat(‘ ;uiv 
iron, alumina, etc. Tla* li(piid 
then passes to th(‘ adjoining 
vess(‘l. tin* saturator, ulien* it 
is saturated with ammonia gas 
driven in through tlie pi})<‘, t\ 
a-ml, passing to tin* bottom of 
lh(‘ vessel, is distributed by tlie 
])erfora.ted false bottom, I). 

In the course of tins opera- 
tion much h(‘at is('volvt‘d, and, 
to ])r(‘\’(‘nt loss of ammonia, 
which is a vjuv volatile sub- 
stance'. tlu' tank is })r«>vi<h‘d 
w ith coils e)f tubing. K, tlirough 
whieli cold wate'r ])asses. From 
this tank.tlu' brine, mnvsatu- 
ra.ted with ammonia, passes to a settling tank, 
and is thenei' pum])(‘d up into carbonating 
tow(‘rs, wh('r<' the* liepior i^ trc'ate'd with ea.rbon 
elioxide^ gas, by which bicarbonate* of se)ela is j)re‘- 
e‘ipitat(‘d [17 anel 18|. The'se' are* iron tenve'i’s 
some 50 ft. or (it) ft. high, and built in 
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18. nr.TMi.soF 
C'ARReeXATlNe: TOW HR IN 
A.M .M e )N I A- SODA PUeK ESS 

se*(U ions, each sect ion feuan- 
ing a drum (i ft. aerehss and 
.').l ft. higl). T{e'tw'e<*n each 
se'ctiem is a j)la.te jmnided 
with a wide' opening, and 
re-sting on this a ])erle>- 
rate*d ee)ve‘r full of small 
holes and e*onve*x in .s}ia.])i*, 
like* an in\e*rted wate'h- 
glass. Tlie* te)wer is also 
trave-i’se-el by a. number of 
tubes, FF {18], through 
wl.ie h col I water flow.s for 
imrpo'.e of ke'cping 
due to the' chemical 


17. \RRe>x \Ti\e; 

TOWKR I.\ \MMo.M \ 
se)l)\ PReu r.ss 
down the t ('in immature 
re'action taking place'. If allowed to ge*t too hot, 
I'onside'rable loss of ammonia would re'sult. 'riie 
brine cnteTs the towa-r rather more* tha.i half way 
up I H, 17]. The' branch, F, is ine'rely for the* ])ur- 
])ose of equalising file* pressure. 'Idle* eai bonic j,cid 
is pumped in at the bottom. D, and. rising up 
through the towan\ is caught and broken up 
into a number of streams of bubbles by the 
pcrforatenl plates, so that a large surface of 
the ga/«e IS exposed to tlie action of the brine 
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li(|uor. As it will cany away w ith it me^chanicallv 
some of the* ammonia, siifticient space is left iii 
the upper part, of the tower for these two to 
eombitie to form carbonate of ammonia and 
to descend into the liquor. In spite of this 
precaution a small quan- 
tity of ammonia will ho 
carrie'd away with the excess 
of carbonic acid through F, 
and to (‘fTe'ct recovery of tliis 
valuables substance the^ gase s 
are led through two scrubbers, 
the lirst. containing W'ate'r. 
and the second dilute sul- 
phuric acid. 

The Cycle of Reac= 
lions. It may as w^ell bt' 
f)()iiited out hes'e* that the 
ammonia is the ex])e*nsive' 
ingredie'Ut in the process, and 
as it is not used up, but only 
])lays the ])art of a contact 
substance', nica?is must be^ de*- 
vise'd. which we' shall conside'i* ]>roscntly. for 
rccove-riug the whole' of tlic ammonia, and using 
it again, ddu' pai t played by the* a-mmonia in tie- 
ammonia-soda ]>r()ce.‘ss is similar to that of the* 
nitric fume's in the* sulphuric acid chamlx'r 
))roc(‘ss. ddie le-action bctwce'ii carhonic acid 
and tlu' brine, in the' pre'semce* of ammonia, 
cause's the* si'paration of the* bicarbonate of soda. 
We* give a 

rrv.. ^ :>TONC GASj UdUOR . BRIMC WATCR. 

ClIctjL^lUIll* /' I I I 

matie re'p- ^ 

re'sentation ^ 

of the am- Nw NHc^Cl -t-'^NaHCOj 

in o n i a - \ 4 - 

soda ])ro- NHj Na^COj CO 2 

ce'ss. lame*' 

stones burnt in kilns yie1d.s lime and earboii 
(lioxide. 'riu' latte'r eombiiu's with the ammoniei 
from gas liepior and salt irom brine to foini 
ammonium e-liloride* and sodium bicarbonate-. 
'I^he* ammonium eliloride is de-rompose'd b\ 
the lime (from linu'st one*) giving calcium e'hloriel.-. 
which goes to waste*, and ammonia, which 
use'd over again. Tlu* sodium bicarbonate 
iguite'd, and yields carbon dioxide for use ov< i 
again and carbonate of soda.. 

Tile* minute crystals of bicarbonate arc licavi' v 
than the liquid, and gradually sink to the beAttotu 
of tlie towe'r, whence tlu* liejuid is withdrawn 
through H, thick and mudely. This liquor con- 
tains bie-arbomitc of soda in suspc'iision, al.'^o 
some* ammonium chloride and excess of sodinm 
eliloride. The sodinm eliloride forms a quarter 
of the* total quantity takem — it gof'S to waste, 
as it does not jiay to reprover it. This is prefe r 
able* t/) losing more of the* ammonia, which would 
be* llie eas'* if it were attempte'd to utilise* tin- 
salt eompk'tely. 'riio muddy -looking liquor is ])nl 
througli sand filters, where the granular cryslaF 
are separated, or the separation may be etTected 
by a eentrifiige. 'Phe erystals and motlicr- 
lieiuor are introduced into a rapidly rotating 
sieve. The rnother-liepior is driven through the 
sieve by the centrifugal force, but the crystals, 
being too large to pass tlirough the holes, are 
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retained. The crystals of bicarbonate of soda 
are next washed with water. The washings, of 
course, containing much of the bicarbonates, as 
well as traces of salt, ammonium chloride, etc., 
are used over again with the brine. 

Although bicar l>onate of soda finds extended 
use as such, nevertheless, for many ])urposcs, 
the carbonate is required. All that is necessary 
to obtain it is to calcine the bicarlionate. Half 
of the carbonic acid is easily driven olf, leaving 
a mass of pure carbonate behind, and the carl)on 
dio.xidc may be used again for carbonating the 
ainmoniacal brine, (.'arbonato of soda prepared 
in this manner has one disadvantage over that 
obtained by the Leblanc process, ft is specili- 
cally inueh lighter, the density lieingO'S. whereas 
th(‘ density of the Lebjane jirodiiet is ] This 
increased Imlk raises the cost of carriage very 
considerably. 

Ammonia Recovery. In order that the 
a.mnionia-soda process may be woi ked economi- 
cally, it is absolutely lU'cessaiy to r(‘eov<‘r tin* 
aimnoiiia. The residual in()ther-li(|uors from 
Mliich granular crystals of biearlumate have 
been separated contain chloride of ammonia, 
carbonate of ammonia., and a common salt, 
riny are introdue(‘d into .a eolumn, or dephleg- 
mator. This eonl.rivanee consists (‘sstaitially 
of a tall tulu' or eolumn divid(‘d into eomjmii- 
mciits not unlike the carbonating tower. It is 
>ituated over the still in wbieb the liquors ar<‘ 
heated. The volatile gases, togetluM’ with steam, 
pa.-;s up the eolumn, wbicli is eonstriieted to 
hiing th<‘m into frecjumit and close contact, s(> 
iha.t the less volatile stea.in has every opportunity 
loi- condensing and retuining to the still, while 
tli(‘ more volatile' ammonia passi's ov(‘r. 

Tile amiiKinium carbonate is siithciently vola- 
tile <if itself, but to ohta.in tlu‘ ammonia from 
tin' ammonium chloride lime is addc'd to the 
contents of the still. M^his reacts in such a 
\i.iy as to ])roduee calcium chloride and frc'c 
ammonia. Th(' residue of ealeium eliloridc in 
the still and extu'ss of salt goes to waste, 'fliis 
|)la.nt -works on the same prineijile as that we 
shall shortly de'serihe and illustrate for making 
ammonium sulphate from gas liipiors. 

WorKing Details. Owing to tlu^ separa- 
hon of the crystals of \)iearbonati' in the tower, 
ilu' holes in tUo plates gradually g(‘t clogged, ami 
*‘vciy week or ten days the tower must be emptietl, 
and the bicarbonali' washe(i out by letting in hot 
water or steam. In the improved proee.ss this 
1 to a certain extent, got over by using double 
‘• o'honating tow'crs. Tlie lirst towel’ is smaller 
Mia,n the other, and in it is prepared neutral 
’■ai bonato of ammonia. This may be regardiMl 
as the first stage in the chemical changes which 
produce the sodium bicarbonate. It is also 
that in which most of the heat is lilx'rated, so 
that this tower is the one which requires to be 
« 'fleet ively cooled. 

The contents of tlie second carbonating tower 
should not bo kept cool, as the best tem]X‘rature 
toi the precipitation of the granular bicarbonate 
C. If the temperature be higher, too much 
bicarbonate remains in .solution, while, if lower, 
ammonium chloride and ammonium carbonate 


lena to separate out with the sodium bi- 
carbonate. 

Caustic Soda by Loewig*s Process. 

A new method for the conversion of sodium 
carbonate into caustic soda was devised by 
Loewig, and is particularly applicable when 
uorked in combination with the ammonia-soda 
process. The carbonate of soda (tliree tons) is 
intimately mixed with ferric oxide (one ton). 
Tilt' latter substance is a common iron on*, ^riie 
mixliin' is heated to a bright redness in a 
n'volving (black a.sh) furnaoi', wlum earhoii 
dioxide is given off, and tla'ie remains behind 
the caustic soda in combination with iron as 
sodium [(‘i rite. 

The mass can be (‘xtiaeted with <‘()ld water 
to remove any impuritk's, and the nMuaining 
material is then di'cninposed Avith lint water 
(OtV’ (’). The action of tlu' hot water is to n*- 
eonvert the iron int«) oxide, which settles out, 
a.iid to leave the eaustie soda in solution. As 
<*a.rru‘d out on the liiu's of ihi' HewitL-Mond 
patent, some percent, of the soda iseaustic’ised, 
tin* remainii^g H pi'r cent, bi'ing nnaett'd upon. By 
this means tlu' eaustie liquor is obtained mneb 
stronger (58 ' to (12 Tvv.)lba,n by the lime in’oei'ss, 
so that a considerable saving is elTeeted in eon- 
eiaUrating. As the eoncentvat ion ])i‘oeeeds, 
the 8 per cent, eaibonatt* which has esea])ed 
eaustieising separates out. .m) that the resulting 
eaustie is ]>raetieally free from eaibonat<‘. 
Further, no lime is napiii’t'd, and the jwoduet 
is much pui’(‘r and frt'i' fiom other salts 

HnO ^Cl^ COj f'Gs Oj 

yi/ATt» SODA A5H FERRK 0XID£ 

Ml-'O Oj C Oz 

\ABON OtO»UD£ 

N ^ 

B/\ Oh 

Okusric SODA tFnRic ox/DE 

Carbonate of Soda. \V(‘ have- followed 
out the manufacture of tliis .su))stanee on a large 
seaU' by more than ofu^ pi’oeess, and hav(* 
fainiliari.'^ed oursel\es with the forms in wliich 
it apf)ears in eommeree. We hav(‘ (‘xplained 
the manufaelnre of black a-sl\ in the Jji'hlane 
process, and the soda ash o))tain(‘d from it. 
\Ve have also seen lu)w soda, a,sh can be obtained 
directly by igniting bicarbonalv* of soda. 

Soda ash is aivhydrous -that i<, free fiom 
wat<‘r — and contains only a trace oi eaustie sorla 
and (dluT iinpurit ie.s. 'riie best eommen’ial 
varieties contain PS to !)1) p(‘r cent, of the pjire 
suhstanet'. 

ft Jias heen ]>ointed out that in th(' LehJane 
])roeess eaustie soda is f(»rme(J at tJie -same time 
jis earboaate of soda,. This is no disadvantage 
Avhen re(phred for many pur]»os(‘s, sueh .as soap- 
boiling, ete. The <-austie is not removed, and 
;i, variety known as eaustie ash, eontainiiig 
20 per cent, of caustic soda, is sold, ff earho- 
nate of soda be obtained as crystals deposited 
from a solution, w(‘ obtain .soda crystals 
(Na.j(X).;lOH..O), or common washing soda. Oii 
account of the large quantity of water ])resen1, 
the crystals contain much less soda than the 
soda ash, but they are mucli ])unT, and form 
the common household soda, wliieh contains 
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only 37 yxT rent, of anliydrons (^ail)onate of 
soda. Soda crysta.U, iis sold, have*. l>(‘on con- 
siderably adnlt<*ralcd of laic, and a convict ion 
was rcc<‘ntly obtained against a trader for selling 
a mixture of cryslalliscal <‘a.rbouat(‘ (jf soda mixed 
with (daubers salts (or sulphate* of soda) as 
soda crystals. 

Adulteration of Soda. \V«‘ have* alre ady 
maele* ourse'lves familiar witli the* sul])hate of 
Soda in the form of salt e-ake*, anel kne)w 
that this subslaiu'e* has ncithe'r scouring neu* 
ele-a using ])i‘o])crl ie‘s. It is e*viel(*nt that the 
laely of the- house* was baelly put u]>on wlieui 
she* bought soda, crystals aelulterate'el in this 
luanneT. The* e-asi* in epie’stion was bre>ught 
be'lore’ the* ( 'ourt of Ap])e*al in \ove‘nd»e‘r. IlHto, 
and soela crystals have now b('e‘n ele'linitelv 
ele*lineel as e*i ystalli.se‘el e-arbonate* e)f se)ela. 

(Xa.,( 3)..10H.^()). If the* se)da e*iystals be* pre*- 
])a.red by the* Le*blane proce.'^s, it is ejiiite* pe)ssible 
that they will be* e*ont aminate*el with a. tra.e*e* e»f 
tlie sulphate* of se)da. from which the*y we*re 
pre*pa.reel ; but thissJuudd not e*X(*e*(*d I ])<*r cent., 
e>r at tJie mo.st pe*r cent. 

'I’e) te\st for the* pi*e*se*nce of (da.nbe*r salts in 
wasliiiig soela, a fe*Av crystals shemhl be* cnishe‘el 
tip and tr(‘a.te*el with elilutc hyelrochloric a<iel 
until no more* gas is e‘ve)lve*d. 'To some* of this 
.solution a. little biuium chloride* .seelutiem shoulel 
be* adde*el, and tlie* liejuiel wa.]ine*el, whe*n any 
(da.uber salts ])re*s(*nt brings about the* format ieui 
etf a white* fere'e-iititate eef barium sul])liat<*. 'I’his 
pre*eu’pitate* will be* iH’avy a.nel e*n])ie)us in the* e*a..se‘ 
e)f a re*ally aelulte*ra,te‘el samjele* eif soela, (*rv.stals. 

3’lu*re is no e*.\e‘use* fetr the* pre*se‘ne*e‘ e»f much 
sulphate e)f seala in se>ela, e'rystals, as these* twe> 
substane*e*s e*anne>t be* ma,ele* te^ e*ry.stallise* te>ge*the*r 
witheeut a gre at de*al etf treudele*. rnde*r euelinary 
cemelit ions the* e*a.rbeuiate* e*iystalli.s(*s anel .se*pa.rate\s 
e>ut first, e*xee*.ss of sulphate* remaining in seelutiem. 

BaKing-powder. ]h*sid<*s e*arbe»nate of 
.settla, we* liave* me*t with bie*arbe)nate* eef .soela, 
the* main ]>roehiet in the* a,mme>iiia-seKla pret- 
e*e*.ss. This is a wliite* ])e>wele*ry su b.st an e*e*, a-nel 
as it contains t w ie e* as mue h e arboiiie* ae iel as 
the* netrittal e*arbe>nat(* e)f soda, its alkaline 
])re)]H'rtie*s ate* le‘ss uiarkeel. We tine] it in 
meest he>me*s, where* t)ie*y call it carbeuiate* e>f 
se)ela, anel usi* it for e*e)oking. .\ little* e»f it 
is e>ftiii imt inte) the* le*a})e)t te» lering emt the* 
ce)le)ur of the* te*a, willi the iele*a eef making tlie 
te‘a slronge'r, with ehmbtfnl aelvantage*. It is 
tlie main ingredie*nt of meest ha.king-pow'de*rs, 
as it ve*ry easily parts with its e-arheinie* aeiel, anel 
the gas lihrrat4*el <*ause's the* pastry tee rist*. Many 
ha.king-])owel(‘rs e*e>iisist of a mixture eef bie*ar- 
boiiate of seiela and tartaric aeiel (or acid e*alcium 
pbospliate*), with tlu* aelelitie>n f»f semic rie*e*-tlour. 
lu the* cemrsc of baking, tli(*se* twee .subst anci*s 
re*acl te)ge*tlu*r, forming soelium tartrate*, atiel tlic 
wbe>lc e)f the carbimie* ae'iel is libe-rate-d 

The host ])r()portiems to take are*: 1 Ih. of 
tartaric acid to 1 Ih. 2 oz. of bicarbonate* of se:da. 

'Fhese are the proportions in Avhie*h tlu*y reae*l 
togethen* ae'cording to the eepiatiem : 

.0,; f 2Nalf(H)., - \a.,( ',H,0.,4-2H.() 4 - 2C()., 
Tartaric Sodium Sodium Carbem 

aeiel bicarbonate tartrate dioxide 
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Tt is essential that all the materials use*d 
should be thoremglily elry. The^y shoulel he; fine ly 
])ow'dered and t horoughly mixed. Baking-peiwele r 
mu.st also be* ke pt in a dry place, as, w'h(*n welted, 
tJie two substances begin te> ivae-.t with erne* 
aneitlwr. This is se'i'n em throw'ing a little* of the* 
mixture* into wate*]*, whem a vieilent cfferve'sceiie e' 
ta.ke*s place*. This same yuineiple is made use* e»l 
in the ]>re paratiem of e*jfe‘rveseing .salts, sherbet , 
fruit sah.s, saline, se‘iellitz powde'rs, etc. 

There is one* other e*a.rl)onalc eif soda, the so- 
e*alle‘el rnrhonaff, which is ])rcpfire*el hy^ 

mixing seilutieuis of sexlium e*arl)onate; and 
hicarheenate*. ft contains more soda than the* 
e*iysta.l se)ela, anel can he* iise;el for similar pur- 
pe>se*s. ftsae*lion is some‘wha,t milde*r. eiw’ing to 
])art e)f the* soda he‘ing in the* feirm e>f bicarbonate*. 

Caustic Soda. The manufacture* eif caustic 
.se>ela, e‘ither fre>m carbejiuite of soela by the* 
lime* ])re)ce‘ss eu- hy Loewig’s ])re)ccss or e*lce‘- 
trically has alre*a.ely he*e*n consiele*ie'el. Ft is e)fle*u 
e*ast inte» stie*ks. and is ve*ry re'aelily seihihlc 
in wate‘r. Ft e*,\e*e'e‘ds all forms of e‘a.rl)onati‘ eir 
hicarheuiate e)f soda in its ])ow'orful scouring eer 
ele‘te‘rge*nl prt>])e*r1 ie‘s in fact, it is toe) ])e>w’(*iful 
foi* elome‘stie* u.se*, as it attae*ks anel eli.ssolve'.s many 
substances. .\ lit lie* e)f tlu* .s()lutie)n l)etwe*e‘n tlu* 
finge r.- has an ext i‘e*nu*ly'' soapy fe*e*l, and eils- 
se)l\(*s the* surface* of the* skin. It is use*el in 
large* e(uanii(ie*s in many ineiust ties, parlieu- 
larly in I he* niamifae-ture* eef se)a]) anel pa]ie‘i , 
and in the* pre)e‘c.sse‘S loi’ the* ■jmrilie-a.tion of tar 
oils anel ])e*trole*ujn. 'Fhe* e'eimmcrcial stanelareb 
e)f strength fe)i‘ e-ai’hona f e* anel caustie* .sexla are- 
.seemewhat puzzling. Thus, tor iiistane-e*, sexlium 
earlxeiiate* nS-.y pen* <*enl. will he* pure* soelinm 
e'arlxemite*. Caustic .soela eef 77 0 pe*!' e*e*nt. will he 
pure* caustie* .soda.. 3’he*.sc lignre*s are* got a I seenu 
what as tbllows. 

In both <‘as(*s for the ])urpe)ses of rce*konin^. 
the* pcrc(‘nlage‘ e>f oxiele* e)f sodium (Xa.^O) iu 
the* substance* is take*n, anel as oSo per tent, 
e)f pure* o.xide* e)f sodium is t he*e)re*tie’ally’ eeh 
laiuable* from ])iii\* sodium eairhonate*, it is sail I 
te) he* oS o de*gie(*s of stre*iigth, or oS o ]>e‘r (!cnt. 

Ammonia, or Spirits of Hartshorn, 
By far tlic most important seturce* of ammonia i • 
the* gas liepior which ce)llccts in the* liydraullc 
main anel .scnil)l)i‘rs of the gasweirks. But 
the'ie* are*, in adelitiem, ee'rtain oth(*r source- 
which we* shall now' enumerate. Ainnieuiia. .salts 
are* feeuml oce-nvring in a. native* state Ihii.*^. 
ammonium <*arl)onale* is foimel among giiaiu' 
de*pe).sit.s, anel also e*xuel('s from the* surface of lh< 
earth in Tuscany, being containe'el in tlic so 
oalIe*d “suflieini,” or veilcanie* jets of.sle*am, from 
whie-h it is e)])taine*el as a h\'-|)rodue*t. 

As nitre)gi-n, one of the* eleme iit.s whicli go <" 
make u]) ammonia, forms fe)ur-hflhs of the a,1mo- 
s]ihere, it is only'^ natural that many' atte mpt - 
should he made* to eon veil this nitrogen ml-’ 
ammonia. Fn spite eif the amount of Aveirk d<** 
vottd to this subji*e*t, no satisfactory proce*.ss ha.s 
as y'ct h<‘e‘n el(*vise‘el fen* its elieap proeiue*tie>n on 
these line s, Heiweve'i*, much is hoped for a 
new prex'o.ss ele^])ending on the eombinati- 
of the iiitreAgen of the air with calcium car- 
bide*. (Frank & Caro.) 
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Other Sources of Ammonia. Altlioiigli shown in section in the diagram [ 19]. The gas 
coal is ihc chief source of ammonia, it contains liquor enters at B. We shall imagine the plant 
but little more than 1 per cent, of nitrogen. in action, when the lower half will bo filled with 


Jt is, however, the main source of ammonia, 
in spit(^ of the fact that organic waste, 
.siK^h as sewage, coiVains a much larger 
proportion. In Paris, the nitrogen of 
sewage is converted into iimmonia com- 
pounds and used as manure. The formation 
of ammonia is brought about by tlie putrci- 
faetiou of the sewage. Knormous sums have 
be(‘n wasted in a.ltem])ts to utilise the 



ammonia in sowagt‘, which for I^ondon alone 
would amount to (i0,()0() tons ])er annum. TIu* 
road grit, etc., dilutes it so as to make it unsale- 
able*, oven after lilte*)* pressing for the removal of 
the wat('r. 

A small {juantity of ammonia is also ohtain(‘d 
by the distillation of animal r(‘fus(*, such as hones. 


liquor right through. X'aiuuir is givtm oil* from 
the surlaec* of the liquid in each eompai’t ment. 
Take*, say, 0 the* vapoui* passes from ht‘re into 
and drives .some of llu^ Tupior from H ^ over 
into!)*. 1’hu.s some of the li(iuid from l)‘* has 
pji.ssed over into l)‘. In this way tlu^ licpior 
gradually passes through the boiler in the diree- 


wool, leather, etc. The aejiu'ous distillate is I ion show n by t h(* ari(»vvs, leaving the other cn<i 
treated in the same mann(‘r as coal-ta.!* li(pior. of the boiler dei)]’iv(‘d of its ammonia. 'I'lie 


.N’ot only in tlui gasworks, but also in otlu*!* vapour escaping from J)'* is condensed in the 


fin*naees, such as blast furnaces, gas produec'rs, worm K, and tlu^ lu'at liberatf'd gives a prelinii- 

(■ok(* ovens, shale distilleries, etc*., Avhen* coal nary beating to t he gas litpior as it lh)ws into the 

is distilled and h(‘at(‘d and the product eolleeled. boiler. M'his conci'iit rated liipior s(‘rv(‘s vt'i v well 

we obtain Tupiors ]wactically i(h‘nti('al with gas for tin* miimifiirture of soda by th<* ainmonia- 

litjuors from the gasworks, all of which can la* soda, process. It is also used for the maniifaci urc 


similarly treated. 

However, by far the greatest (plant ity of 
sulphate of ammonia of (•(unmeree is obtained 
li(*m the li([n()r of tlie gasworks. ^lore than 
liOO.dOO tons ])er annum is so produced, of which 
the gn‘ater ])art. is (‘xporb'd, ''.rids ammonium 
sulphate is used ehi(.‘lly as artiticial manure, fs(‘e 
.Manures]. 


of a. solution of pure ammonia gas in water. 
Formerly, and sometimes ev(*n now, th(' 1 dter is 
pr(‘[>are(l by d stilling .sidphat(* of ammo’iia with 
lime, hnl it is mon* fnapient ly w()rk(‘d U]> from 
the gas li(pu>r. 

'rhe licpior is tlistilh‘d and the vajioiir filtered 
through wood ehareoal, which retains the 
“ empyrenniatie *’ sid)stane<‘s which lend to the 


How to Treat Gas Liquor. Wr shall 
now’ consider tlu* working up of gas liipior for 
die product ion of ammonia and its salts. 

Th(! ammonia is contained in the gas liqiuu* 
'citht*r in tin* free state or in combination A\ith 
other sid)stanc(.*s. For ])ractica.l purposes, how- 
ever, it mav be legarded as either “ free ’ or 
" hound.'’ These terms do not apply in the strict 
clicmical sense. The “five” aniinonia consti- 
tutes the great bulk, and is drivi'ii oil by nuM'ely 
lu atingtheliipior. The “ eomhiiied, ’'or“ bound” 
armnonia is (liiven otf only aft(‘r the addil ion of 
lime or other alkali. The volatile ammonia is in 
condiination as earlionate, sulphide, Iiydro- 
.‘’inlj)hid(‘, cyanidt', and ])nssil)ly aeetat(*. The 
comhimvl is ])rcsent as sulphate, sulphite, ihio- 
sulphati*, thioe.irbonale, chloride, snljihoeyanide, 
and ferrocyanide. Ikdore treatment it is usually 
mbjeeted to an analysis, to determim* tin* pr(»- 
jairtion of the ammonia tha-t is “ five,” and 
w^lu'ther that ])roportion Avhieh is comhimxi h(‘ 
worth recovery. In many works no atti'iupt is 
made to recover the eomhined ammonia, and it 
Js sijuply run to waste. For many jmrjioses the 
gas liquor is concentrated. Tliis is carried out 
in automatically working evapoialing ]>lant, 
which arc in use by several firms in this country 
and abroad. 

Solway Still for Concentrating Gas 
Liquor. A boiler, of which only one end is 
•shown, is divided into partitions at A, and each 
division thus formed is further subdividt'd, as 


erud(' ammonia its jieciiliar colour and odour. 
Th(‘ga.s which lirst eom(*s over should he eolleetcHl 
in a. M‘parii.te r(*c(‘ptacl(', or con vert (‘d into 
sul])hat(*. Th(‘re is a. gn'al (h'mand for concen- 
t rat (M I ammonia litpior foi’ \ari()us purposes. 

At the pr(*sent day tin* anhydrous liipiid 
ainiiioiiia is prcpari'd in some (pia-utity, as it is 
used for refrigerating machinc.s, the. evaporatmu 
of licpiid ammonia producing a low ilcgree of cold. 
For the ])rep; nation of liijn'Ml ammonia, the gas 
is drawn off from tin* eoneentrat(*d li([nor by 
means of a va.cmini pump, well dried, a.nd then 
eonqnessed by anotlu*!’ puni]) into a w(»rm, 
placed in a cooling tank. The liquid ammonia 
eondens(*s and e()lh‘ets in a strong wTought-iron 
cylinder, from which it is drawn olY into small 
cylinders jsee Food Presi*rvationJ. 

Sulphate of Ammonia. This is the 
chief product of the gasworks, and most of the 
gas liejuor is worki'd up for the production of 
this suhstaiK'i*. Fnormons (piantities are pre- 
pared and exported from tliis country, par- 
tieularly tfi’ use as fertiliser [see Mannrt*sJ. The 
])lant employi'd consists (‘ssentially of a still 
for vaporising the ammonia, and a lead-lined 
vessel containing sulphuric acid, into which tlui 
ammonia gas is conduct i*d. Tlu* type* of plant 
will best understood by n*feri*nc(; to the 
diagram |201. Tlu* still itself is built of two 
parts. Tlie upper }>art, or de})hl(*gmating 
column, is constructed so that the free 
ammonia is driven otT, while steam is re- 
tained. As Avill be se(*n, it consists of several 
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oonipartmonts, leading into one another tlirough 
wide openings. Tlu‘ edge of the opening is ])ro- 
vi<led ^^^th a ridge, and covered with a cap. 
’^riie openings 
are also con- 
nected with 
one anotluT 
sh o r 1 

IS of 

tube. A pool 
of 1 i Cj II i d 
forms at the 
bottom of 
each com- 
])artm(‘n t , 
lield as it 

C‘re in a 
tray, and 
even t 11 ally 
overflows 20. still for crkpaiuno ammoxii m 
through the si limjatf from las 
narrow tube 

into the compartmcuit lielow. This cause's tlu* 
gas passing up through the central ojx'iiings to 
bubble through tlu* liquid in the tray under tlu' 
ca.}), and thus insures thorough contact of the 
liijuid and the gas. 

'rhe gas liquoi* is lu'ated by sti'am at P» by 
jiassing through a series of jacketed tulx's before 
it enters the column at (\ and during its desetuit 
through the column it is lu'atecl by steam 
entc'i’ing at F. V>y the time it has rea,eln'd the 
bottom of tin* column P, all fie<' ammonia, will 
have lieen driven olT, The liquor then runs into 
the vesst'l K, into which milk of lime is pum]>ed, 
and overflows through a, wide central tube into 
th(‘ bottom vessel, F, where it trickles over steps 
and finally escapes. ^Phe steam drivim in lu'ats 
the mixture: of milk of lime and Tupior containing 
tixi'd ammonia, so that fri'e ammonia is drivc'U 
ofT and passes up the column 1). Tlu' ammonia 
(‘scapes at II, and pa^^ses into a bi'll-sliaped 
vessel, T, wh(‘r<‘, coming into ecuitaet with sul- 
phiirie acid in the V('ss(‘l L, it is absorlx'd with 
the formation of ammonium Milphate. 

(his liquor always contains some ammonium 
sulphide and otlu'r salts, which are (h'conqiosed, 
forming sul])huretted hydrogen. 'This and oth(‘r 
no.\ious gas('s colh'ct. in the cover, K, and are 
drawn olT and burnt, or otherwise got rid of. 
.Ammonium sul])hate is the ^alt of ammonia 
most commonly met with in commeree. It is a 
Avhite crystalline substanei', and the ammonia 
it contains is easily driven off by heating with 
lime. 

Ammonium Chloride of Sal Am« 
moniac. This substance was formerly l>i‘e- 
))ared by mixing ammonia with hydroebloric 
acid, but is now got mostly from the sulpliate. 

A saturat('d solution of tiu' latter in water 
is mixed with a strong solution of common 
s;vlt, and on evapoi’aiing somewhat and on (he 
mixture standing, sodium sulphate <(‘pa rates 
out from the hot li(]Uor. leaving ammvmium 
chloride in solution, (h’ude ammonium chloriih' 
is often discoloured by tar and other impurilu‘s 
deriveil from the ammonium suljihate from 
whie.h it i.s purified by “ sul>limation." That 
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is to say, the dry solid is heated in iron pots, 
when it passes into vapour without previously 
melting. The vapours deposit on the cold 
•siirfiaeo of eovers placed over the pots and 
form a thick tibrons mass of crystals. 

Ammonium Carbonate or Sal VoU 
atile. To obtain this material, familiar ti'i 
ladies as ‘\smelling salts,*’ animoninm sulpluiti' 
is mixed with chalk, and the powdered materials 
lu'aled in retorts. w’ln‘n the eavbonati' of ammonia 
siibliiiK's over, leaving sulphate of linu'. It. 
forms a white crystalline iee-like mass. 
(XHJ,S(), i ciiCO, -(XH,),(X)... I 
Sulphate of Carhonate Carbonate Sulphate 
ammonia of ealeium of ammonia of lime 
or chalk or sal vola- 
tile 

Chlorine. Enormous quantities of ebloriue 
are ])rodueed for making eblorkhi of lime, or 
bleaching ])ow(l('r. Chlorine ilstdf is one’: of tlu* 
most powerful bhaxf'bing agents known, but is 
seldom used in the gaseous form for this purpose. 
]h‘ing a gas it is dillieult to manipulati^ ; nor 
is it soliibh' enough in water to allow' (»f its us(‘ 
ill a bandy form lik(* a solution of ammonia gas. 
\ w('ak solution of chlorine in water will ofti'u 
b(‘ found on the laboratory Ix'iieb, but although 
the bottle is usually pasted over with jiaper to 
ke(‘p out tb(‘ light, the solution is mostly d»'e()m- 
])osed in the eours(' of a few’ weeks, (^hlorine 
gas eoinpr(*ss(*d into eyliiuh'i’s has hvnx ])ut- 
<»n the market, but is not yet in general 
use in Ibis form. As a rul(‘, it is betti'r to 
convert it into some' substance such as bleach- 
ing ])owd(‘r, oftim ea11i‘d “ bleach," fi'om which 
it is (‘asily liIxTali'd wfi(‘U requiri‘d, whil(‘, at 
tlu‘ ^anu' time, it is in a eonveni(‘nt and sale 
form for transport. 

Chlorine its(‘lf is a yi'llow gas which it is 
diflleult to handle, as thi'i'e a.re fi*w’ substane(‘s 
wliieli it do(‘S not atta/k. Its corrosive action 
is astonishing. sourei' of most, chloriiu' in 

eomiiH'rcf' is th(‘ hydrochloric acid formed in 
till* maniifa.et lire of salt, i‘ak(‘, and the common 
mi'thod for preparing ehlorino is to act on tin' 
higher oxidi' of a mi'tal (‘alh‘d )nan(janc.<if with 
the acid, 'riie bi'st. material to use is a naturally 
occurring manganese ore termed ]>vrolusit(‘ 
(AlnO.,).' 


Chlorine Stills. Stills for preparing 
ehlorini‘ ar(‘ nsnally made of e'artheinvare |211. 

as this is 

Omul to l)C 
t a,,d more resist 

PUJLr— ant to the 
i action of ga- 

;/ ! i y ii'i'.n iii.‘ 

i 1“ j commoner 

llX / metals. The 

'■ \ / iiyrolusite is 

— . tiic 

21. CHLORINE (jeneratou inner pc'p 

rated jar. Inc 

still is placed in a w’ooden hex f(jr steam heating. 
Where large quantities a.ve required, vessels 
made from slalis of sandstone are employed. 
'I'he jiyrolusite is spread on a false bottom, 



Applied chemistry 


ronsisting of a porforatod plaU*. and hydro- 
chloric is run in through an earthenware ]>ipe. 
1’he gas is let off through another earthen- 
ware i)ipe, and to avoid the use of cocks, 

which would 
almost, cer- 
tainly leak, 
resort is liad to 
an ingenious 
cleviee 122). 
The exit. pitJC, 
carrying the 
gas. is bent in 
the form of a 
r.’ At the 
bottom of this 
is a small hole 
connected by 
a llexiblc t\dn‘ 
with a res(M- 
voir containing 
w a t (' r . y 
raising this 
water is led into the bottom 
ellVctivcly S(*aling the pi}>e. 
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reservoir, the 
of the “ T^,' 

Fig. 23 shows tlu' purilicn.tion apj)aratus. 

Manganese Recovery. M'o work the 
]>iM)cess economically, it is necessary to recover 
the manganese. Tins is carried ^ 

out by the well-known “ Weldon 
])r(rc(‘ss." Tii(‘ inangan(*se con- 
tained in the “ 8till-li(|uors ” — that 
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is to say, the licpjors reimiining in tin* still after 
the chloriiH* has gone ov('r — contains the in.i.!iga 
ncse in solution as 'a chloride (MntM^,). 'I'hc 
])vr()lusite. when af’ted upon by hydrochloric 
a"id, gives a chlorid*' (Alnt'l,). which breaks 
up thus (^InClj ]\ln('L I Cl .). These two 
ehloridos rc])resent tlu' two salts derived from 
the oxidos of manganese, of which manganic 
oxid(‘ (MnO^.) is the higher and maMga.»ious 
oxide (MnO) the* lower, fk'forc the manganese 
can be used again for liberating chlorine, it 
must be n‘eonvert(Hl into a compound of the 
higher seri(‘s. The still-licpiors atway.s contain 
a. small cpiantity of hydroehlorii' a nd remaining 
over from the excess of acid used, and, after 
neutra-lisation with chalk, they are run int'<» a 
tower or oxidisen', where tlu'y are ti(‘ated with 
milk of lime, warmecl by steam, and acted ujxui 
by a eurnmt of air. 'I’iie air convf’rts the manga- 
neses into the higher state of oxidation and it 
is precipitated in combination with a small 
^juantity of lime. This lime does not intiwh-re 
with th(' use of the manganese for liberating 
< hlorine from hydroolilorii' a^*id, so that it is 
necessary only to allow the solid matter to settle 
and run otT the elear liquid, which consists 
largely of calcium chloride. The black slime 
or mud, commonly called “ Weldon mud,” 


which remains at the bottom may be run direct 
into the stills and treated with more bydro- 
ehloric acid. 

Another Chlorine Process, fhlorine 
can also be obtained witliout using mangaiu'se. 
Tliis process, which ue owe to Dinicon, i)elongs 
to tliat class tinnunl ‘'contact processi^s,” which, 
as Wt‘ hav(‘ already seen, inelud<‘s on<^ of thos(‘ 
processes for making sulphuric acid. 

Oxygen of tlu* aii* is mad(‘ to combiiu' directly 
Avith tlu' liydrogcn of the hydrochloric acid 
to form water, slotting cUU>riiU‘ free. The con- 
tact substance* in this c'ase* consists of lunqis 
of coke .saturated with chloride* e)f eo])p<‘r. 
The mixture eif air anel hydreie-lileirie* ae*iel is 
henited to 400‘^ (\ he^feue it renie’he s the* ‘‘ dc- 
e'omposers,” the* name* giv(*n to tliat ]>art of tlie* 
ap])aratus containing the coke and eoppe'r salts. 
Tliis pre*liminary he*ating is ne^ee'ssaiy in orele*r 
that the* reaction may lake* place, in s])ite of the 
fae*t that )ie*at is give'ii out during the ope'iation 
as a re*sull e»f the* e‘he*niieal e*hanges going em. 
In the* manufacture* e»f siilplmiie* ae*id hy th(‘ 
eemtact proe*ess f he* same* sort of thing iiapiiem^. 
Whe‘n it lias h<*('n in use* fe)r .semie* time* the* con- 
tact siilistanec lose*s its aetivity anel has to he 
re‘n<‘we*d. 

Bleaching Powder. Whie*hever way the 
ehleu'inc i.s prepaivd, it is usually led (lire‘e*t 
le) the* ble‘n(‘hing powder chambers, 'rhese are' 
large lea<le‘n boxes, as larg>* as dwe*lling-rooms, 
in which lav(*rs of slake*d lime* an* s])re*ad iqinn 
fleiors made* of sanelsione* slalis, and Ihe^ lime 
is rake*d over (turnr'l) eiecasionally to expose* 
fre'sb siirfae^e*s to the action of tlm gas. The 
chlorine* is ab.sorbed hy the* lime* feirming a sul)- 
stance* e*ommonly kneiwn as " e*lile>ride* of lime,” 
or bk'aehing pt)W'de*r. 'Phe* best limy to uso is 
the purest that can be got. It sliould fall to a 
fine powdew on slaking, anel leave ve*ry little 
residue on n bnnflre*d-m(*sli .sieve*. ( 'hleiride^ of 
lime is a ve‘ry misle*ading name. We* sboulel 
righti y nnde*rstane] it to me'.in chleu ide of calcium 
eir caicium eliloride* ((’aCL). \Vh(*n “ cliloride* 
of lime*," that is, bleaching poweh'r, is hc*ate‘el 
with an ae*iel (])rovielcd it be ne)t too dilute*) 
e bku'ine* is give-n e)ff ; 

■ 2ircl CaCl^ I 11,0 4 ('I. 

I^leaeliing Ifydro'-hlorie* ('ale*ium Wate*r Thiorine* 

powde*!* acid e*]ile)rid<* 

Tlic lime e)f l)l(‘.\'*liing poweler is le'ft behind in 
ceunhination witli th* mineivd aeiel iiseel te) de*- 
eeuiiposc it. ('hleuine* in the* foi'ni of ehloride* 

eanneit be* libe*rate*d by t real m 'lit Avith ae*id, anel 
is useile'ss feir tile* })iir])ose‘ e)f ble'aching. In this 
feirm it is terme'd “tixe*d ' or “bound,' while* 
that part f)f the e'lileirine* Avliie’li is give'ii eifV by 
tre*atm(*iil Avitli aeiel is lcrme*d “ available*. ’ 
Strength of Bleach. A gi)od epiality 
chloride* of lime should contain 35 ]H*r e“e*nt. 
of available* ehleuine*. Ihejbably the* highest 
strength “bleae*ir' which can be* ])re*pare*el on 
a comine‘rcial .scale will neit reuitain over tO ]« [• 
cent, of available* elilorine. In a ]m])e'. rece*ntly 
publi.slied, Davis state's that a hle'ae li was pre- 
pared (3970 }X‘r coni.) in a plant Avlu-re* a drying 
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scrubber packed with coke was interposed between 
the lead chamber and the chlorine stills. Mois- 
ture, therefore, interferes with the absorption 
of the gas, but unfortunately in the ease just 
mentioned the bleaeli produced Avas so dry and 
dusty that the men could iiol handle it, and the 
scrubber had oventTially to be nanoved. After 
its removal, bleach manufactured in the same 
plant sliow<'d a strength of .‘Ki to ‘17 l)er cent., 
and rubbed to putty l)et\vcen th(‘ fingers, Avhieh 
is one of tb(' rul(‘ of thumb t(‘sts for good powder. 

'Phe (‘blorine pcuudrab's Avilli diftleulty through 
tlic' layc'r of lim(‘ spread at (lie bottom of the 
chambers. turning or raking over, the 

top layer may contain, say, .‘1(> per cent, bleach. 
th(*, middk' 1*2 percent., aTid tlu' bottom layer p<‘r- 
haps only 2 per c<'nt. These' ligures ar<' tak<‘Ji 
from a<‘tua] exp<'rim<'nts o corded by Davis, and 
they illustrate the i!np{)rtanc(5 of “turning" 
Avh'*re it is dc'sircd to produce a l>leaeli of high 
strength. 

Constitution of Bleach, If bleaching 
j>owder yields at the most fO ])cr c('nt. avail- 
able chloride, it is obvious that part of the 
lime remains unnct(‘d upon. Illeach of eom- 
mc'rce cont:\ins, roughly, two mr)leculcs of the 
hypoehlorid(' to fine of slaked lime thus, 
20a0(.'l.^( ’alDH) ,, Avith a small profiortion of 
Avater. 'Phe ligures ohtairu'd from tlu' high- 
stn'ngth hk'acb meutiom'd ahovf' as containing 
I)0’7f) fX‘r cent, available ('hloiinc eoircspoiid 
Avith the formula *»(( hO( 1 .H .()), (a(()H)^ after 
allowing for a small (piantity of im'it mat h'r eon- 
Iniiual in the original linu'. d'his corresponds 
to three moleeuk's of tb(' hypf»chlorite to 
one of lime. Buxton lime is as good as any 
for making hleaeh. Tt is usual to pass the 
lime through a, siev(^ Ix'fore spreafling it on the 
boors of the eharnhers. f'ii'Vf'd linu' usually 
contains ahont 71 percent, of ealeinm hydroxide 
availahk* for absorptionof tlu* gas; lOUgrammes 
siionkl tJiereforeyu'ld I72grajuuu's of 40 pf'ref'ut. 
bleach, including 0 per cent, of inert mattf'r. 
As a matter of fact, ISO grammes of ‘>S |M‘r cent, 
bleaeli is the usual yield uAving to moist ini' taki'ii 
up during the operation. High strength blench 
usually contains 4 to lo per cent, of moisture. 

Jhcni'bing powder is an almost white ])oA\der 
Avit li a. damp appearance and h'cl. Ft has a j>een- 
liar odour, Avliich is duo to the liheration of hy])o- 
ehlorous acid hy th(^ earhonie acid from the 
atmusphf re. irypochloruus acid is a very 
unsiahk' substance, and readily dec >in])oscs, 
yielding chlorine. ‘Phis is why strong acids 
always giAT chlorine Avilb bleaching poAvdi'r; if 
very Av<‘ak and dilute acids lx* used, hypo- 
chlorous acid is obtained. Salts of hy]KK*hlorous 
acid, sueli as sodium hypochlorite, arc used for 
bl<xi(!hing. and aie obt aim'd elect roly tie.-dly. 

Chlorates. When ehloi’im’ gas is pns.s(*(l 
into a hot solution of caustic potash or .soda 
the chlorine combines Avith the alkali to form 
both chloride and chlorate. The reaction in 
ciuestion may be rc]>resented l>y tlu* cheuueal 
equation : 

3n., - OKOH- r, K( I KCIO.. -i ;mj) 
Chlorine (’austic Potassium Potassium Wafer 
potash chloride chlorate 


It will be seen that only one-sixth part of the 
chlorine is converted into chlorate, tiA’c-sixths 
remaining as the comparath^ely useless chloridi*. 
AAdiich would haA C to be Avorked up to cau.stie 
before it could be used over again. 

In the preparation of potassium chlorate it is 
possible to aA^oid the formation of potassium 
chloride by the use of suftieient lime to rcplaci* 
the potash. Milk of lime is run into vessels 
jirovided Avith agitators, and chlorine gas passed 
in. The chlorine is absorbed Avith the formation 
of ealeium chloride and ealeium chlorate. It is 
not ach^antageous to let the temperature get too 
liigh. f)n the otluT hand, the formation ot 
liypoehlorite must ho avoided. When the satu- 
ration is ('oin])leted, the liipiids are run into 
“ settling ” tanks, and tlu* clear liipiid carefully 
tested to see a\ hat proportion of calcium chlorate 
is present. A .snniciency of a solution of potas- 
sium chloride is addl'd to react with tlu^ calcimu 
ehloiate, giving calcium chloride, Avliich n'lnain-i 
in solution, and jiotassinm chlorate — a suhstaiicc 
solnhk* with some difficulty, Avhich s('])arate.'> 
out. On tlu* otlu'i* hand, altliongh Ic.'^s solnhlc 
than calcium chloride, potassium ehlorati* is 
by no nu'ans an insoluhk* .siihstanei', so that 
eoneentiation of the liquor is neee-isarv liefori' 
tlu' crystals begin to si'parati'. In sonu* of the 
more reei'iit proc(*s.s('s lime is replaced by mag- 
nesia, and it is claimed that by its use Ihi'n* is 
less likelihood of loss from ehlorati' rt'imiining 
dissolved in tlu* h(|Uoi*. Tlio cnidi* sulistanci* has 
to he rccrysta I list'd to obtain a pure product. 

Industrial Uses of Chlorate. Potas- 
sium chlorate is largely eniployi'd in making 
mat(‘hes [s«*e Matclus], also for llrcAsorks aiul 
some descriptions of explosiv(‘s, although it is 
usually found too eiu'igt'tic for the latter purpose. 
It is also used in ealieu printing and dyeing, and 
in medicine. Tlu* quantity manufarlnred is not 
iiU'onsid(*rahl(' ; several tons art' product'd 
anmially in this country. 

Sodium ehloratt* is of less importanct' than 
tlic CvUTcsponding potassium salt. Likt* mo^t 
sodium salts, it is more solnhle in Avater, Avhich 
makes it hctti'r +^uited for .some purpost's, as. tor 
instance, in tlu* maniifaeture of aniline black. 
It cannot bo prt'pan'd in the same manner as 
pola.ssium chlorate, as it is not suffieiently 
in.solubli* to be ri'adily sejiarated from the 
ealeium cbloridi*. It is prepari'd by a modifica- 
tion of the ])rocess Avhereby calcium chlorate is 
de(‘omposed Avith sodium sulphate, and calcium 
sulphate .separates out, k'nving the sodium 
chlorate in solution. Phlorates are noAV pri'pared 
eleetrolytically. 

Phosphorus, Phosphoric Acid, and 
Phosphates. We oaa’o the diseoA^ery of tliis 
elenu'ut to the alehemist Brandt. He obtained it 
in the course of some exjieriments Avith urine. 
'I’lu' urine Avas mixed Avith sjiiid, CA^aporated to 
dryness, and strongly ignited. Brandt kept the 
process secri'l, and pliosphorus remained for a 
long time even more of a ehemical curiosity than 
radium is to-day. 

Urine contaiii.s only A^cry .small quantities of 
phosphorie acid. Avhk*h was the source of the 
phosphorus obtained, and Aiorking a liiuidrod 
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years lator. the Swedish ehemisl Seheele, finding 
that bones eont aim'd large (inantilic's of })hos- 
phates, made use of them for tlie pr(‘])aration of 
phosplioriis, and prejiared the (‘lenient in a larger 
(piantity. Bone ash is still the Ix'st raw mat(TiaI 
for making phosphorus, as it consists of very little 
els(^ but phosphate of calcium, 100 parts of lione 
ash containing rather ov(‘r 17 parts of the element. 
There are othcT eoin}>ouiids of phosphorus met 
with in eomimuce and us(‘d not so much for the 
l»r(‘paration of the element but in the manu- 
facture of phospliates for manun's, as exami>les 
of which substan(*(‘s we maynnaition themimTals 
ajiatite (tluori(l(‘ and phosphate of calcium), phos- 
phorite, etc. We refer to these again in the 
cou]’S(* on Manures. 

Details of the Process. Ph(»sphoric acid 
is ])repar(‘(l from bone ash by eoinaating the 
lime into sulphate* with sulphuric acid. M'he 
opi'ration is carri<'d out in wooden tubs, ])ro- 
vided with stirring ajifiliauct's. 'fhe phospha.t<‘S 
of lime and watea- are* mixesl and then steam 
is hloAVii in through a haul pipe*. The mass is 
kept stirred wlnle further (plant ities of sulphurie 
acid and ])hosphatc! a,rc add(‘d altcrnate'ly. until 
the wlioh* of tin* charges has b(‘cn introduces!. 
lOnough sulpliuric aciel must he uses! te» eh'com- 
peise' tlu‘ phe)sphale*s, and the react ieui will he* 
lietteT uneleTstood by glancing at the folleiwing 
(sjuation : 

(^.(ro,)., i- :m,so, :i(W), * ‘2iT...ro, 

fa-leiuni phe)s])hate Sul))huiic Caleium Phospliorie. 

eir hone* asii aciel Sulphati* acid. 

The phosjihoric acid is easily soluble* in water, 
w he*re*as the sulphate of linu' is soluble wit h dilH- 
culty. Se'paraliem is eemseepieiitly e*ondu(‘t(‘d 
by lilt rat iem. Tin* mass may l)e‘ tilteresl threnigh 
ashes distributed ovt‘r a layeT eif (‘linkers s]>re‘a.d 
in wooden boxes, the el(*ar liepior tlenving away 
through hole's in the bottom. Fivsh water is 
adeletl as tlu' liepior (bains away, so as to A\a.sh 
out the phosjiiiorie* acid. The sludge re'inaiiiiug 
hchind still e'emtains some ])h(>sphate of lime* with 
the* sul])hatc, and may be utilised as a manure, 
'^riie ])bos{)horic acid liepior is conceaitratcd in 
lead liiK'd tanks, in the course of this O])e‘ialion, 
small (plant ities of gypsum (calcium suljihatc) 
contained in the solution are' deposited, and the 
liepior may be run off, leaving the* .solid im- 
])m ities Ix'hind. 

Pliospliorie' aeiel jirejiari'd in this way contains 
trace's of arsenic. By further c (luce'iitratioii, 
eiystals of the acid separate* on cooling, whidi 
are* (‘xirt'inely ** dcrKjUcsce'iit — that is to .say, 
tlu'v rapidly absewb moisture from the air. I’liis 
torm of phosphoric acid may be* rt‘gard(*d as 
still containing water in combination, and is 
known as or/ltophnsphrulr acid cepiiva- 

h'lit to HPO.; ll-O). The sodium phosphate 

eoinmeree is the disodium jihosphate (Xaj 
11 PO,). If more strongly lieated, the ortho- 
phosphoric acid lose's wait(*r, and is conv(*rte‘d 
into inetaphisphwir acid, a transparent icc-likc 
solid (H;;P(), HPO;. 1 H-.O). It is met 
w ith in commerce* under the name of the “ ghu'ial 
}>ho.s])!:orie acid.” It dissolve's in wate'r readily, 
and is slow^ly eonve'ite'd into orthophosphorie 
acid in the cold, hut rapidly on boiling. 


Manufacture of Phosphorus. To re- 
turn U) the manufacture of ])hosphorus. The 
eonc(‘ntra.te‘d solution of jihosphoiie acid, whi< h, 
as Ave have (‘X plained, is the^ varie'ty known 
as orthophospiiorie acid, is mixe'd with rougiily 
ground charcoal, coke or sawdust, and the^ se'iui- 
solid m.'uss dried in a muthe*. This forms the 
raw material n'ady for distillation. 

A series of tire'clay retorts are arrange'd 
in a furnace with the'ir mouths proji'cting ; 
ft section through a furnace' showing four re'torts 
is S('(‘n in 24. The reteuls usually used. A, are* 

shape'd exactly 
like* short-ncck(‘d 
bottles, and aro 
place'd hori/em- 
tally. 'riu' nia- 

te'rial is intree 

(bleed into the* red 
hot retorts, and a 
bent iron pi]>e‘. B, 
lutt'd into the* 

24. miosmoiirs kktorts ot e'a,cb. 

JN I'l llSACK The pipe dips into 

a trough, (', eem- 
taining wate'r, so that when the* retorts are at a 
bright re'd heat, and the* phospheaus bi-gins to 

distil ove'r, the vapour passes down the' |)ip(*s and 
eolh'cts in the* trough under the wate'r. The' 
ehc'mieal reaeliem which takes jilace* is brought 
about by tlu' carbon of tlu' eluireoal or coke*, which, 
at the high le'inpe'rature* employed, combines w ith 
the' oxyge'ii of the* phe)S]>horic at'id. This latte'r, 
by the* by, is now in the* form of me'tapliosjihorie 
acid, as wate'r will have* be'cn driven olf from the^ 
orthophosjihorie ae'id in the* lirsl. stages of the 
o])er.atie>n. Parboil monoxide* and hydroge'ii gas 
are' give'n ofY during tlw* process, so that the 
troughs are* k(‘]>t eove'ii'd, and the* gases h'd 
away and burnt. Some* tM to 70 pea* eemt. of 
the' theoretical yi(*ld of jihosphorus is obtained. 

Purification and Propcjrties, 'J’he enide 
eleiiK'nt is dis('ol(>ure'd and impure. For the^ 
purpo.se of le'lining, it. is iutroduea'd int<» le'ad- 
liiu'd i)ots, where it is me'ltcd uneh'r wate'r by 
means of ste'ani, ami treateel with a mixtaire of 
biehreuuale' of jiotasli and sulphuric acid. T’Ik'; 
mixture' is keyit slirreel for two he^urs, at the* enel 
e>f w hi<*h lime the^ liepiid phosphorus should be* clear 
and transjiarent . Wlu*n colei the mass is rcnieivcd, 
me lted under hot wate r, and moulded inlei slicks, 
in AAhie h form it ceune'S inte> ( omme'i’ce*. 

Vheisphorus ise'xtrcine'ly inflanuuable', auel must 
be ke'pt unelcr water. M'he* surfa,c(' bc<‘ome‘s dis- 
coloure'el em kce'ping, e’spcciady d e*xpe>sexl lei 
light, but very little chemical cha.ng<‘ take s place. 
It is large-ly use'd for making matches |sce; 
Mat die'.':. 1 Tlu'rc is another form in wliich tlie 
cle'nie'iil eice urs known as red /j//o.vp//oyve.s‘. em 
a'‘e*e)unt of its colenir. 1’his subslaiiec, used in 
the* manufacture* of safety matches, is eibtaiucel 
on the* eeunnie'rc-ial scale by beating ye'llow' phos- 
pbeirus in a e’ove'red east-iron pot feii Mune* lime at 
a te‘in]>e*ral lire* of 24tV^ tei 251) (\ 4'hc ceiver is 
title'd with a .short tube* to act as a safety valve'. 
The* hard lumps arc ground up with water, and 
boiled with (*aus|ie soela, which di.ssolvcs sma.ll 
quantiti(*s of un(*onv(*rted ye'lloAV phosjihorus. 
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Tlic two forms of pliosphorus dilTor from one 
another in a very striking manner. K(‘d phos- 
j)horus is not poisonous, or easily intiammable, 
and is generally inert until strongly heated, when 
it jmsses back into the yellow variety. 

Alums and Aluminium Sulphate. 
Strictly s})eakiiig, avc; understand by alums the 
double salts of ( (‘itain m(‘tals whieJ\ cry.stallise 
with twenty-four molecules of water in the regu- 
lar system/ As a typical example, we. may take 
potash alum, whose, composition may be repre- 
s(‘nt(‘d by K^SOj . Al.j(S(),);j . that is 

tf) say, om^ molecule each f)f ])otassium and 
ahiminium s\ilphates with twenty-four molecules 
of wat(T. For t(‘chni(‘al pur])oses Ave n(‘(;d con- 
.sidiM* only potash, soda, and u-mmonia alums, 
although many others Iuia'c been ]>reparcd, 
som(‘ of which do not even contain aluminium, 
its place bi ing taken by sonu^ otluu’ m<‘tal. As an 
exa.mple \v(‘ may cite chromium in chronu* alum, 
K..S(),,( ,(S(),).;.24H..(). In most cases av here 
alum is used the sulphate of alumina is tlu* 
activ(‘ ingn'difMit, the sulphate of tin* alkali mental, 
whether ])otassium, sodium, or ammonium, being 
inert . 

Sulphate' of Alumina Replaces 

Alum. “ .'\t not a very n'mot(‘ date aluminium 
sulphate was still regarded as merely a lahora- 
tory product, and it was only about the year 
1815 — when Fonimier, of i'aris, eomineneed to 
prepare it on a propej’ manufaeluibig scale that 
this substance Ix'gan to lx* used industrially. 
DitUculties were eueouutered at the. outset, 
eonsiHiK'rs hesitating to give up (lu; alum to 
Avhiehtliey Avere ac<*ustome(l and which they eoidd 
rely on obtaining ])ure in faA'our of the amor- 
phous, j)asty, d(‘li(ju(‘scent, acid, and often im- 
pure ]H‘oduet forming th(‘ aluminium sulphate 
manufactured at that date. This distrust 
was, mon'over, luMghti'md in eoiiscMpience 
of certain mishaps (due to excessive acidity) 
tl'.at attianhd tin* employment of the jicav 
product as a mordant a.]id in the sizing of ])aper ; 
l>ut as .soon as a method of producing it in 
a nmitral <’ondition, and free from iron, Avas (h*- 
vised, aluminium sulpliatc was jiromptly adopted 
and suhst iluted for alum in numerous branelu's 
of industry.'' ((Jcschwind.) 

Nowadays, mamifacinnas havi' ]a\t on the 
market i>me bi’aiuls of sulpinite ot alumina, and 
this snbstaiiec has ]iraclically replaced the alum 
])i’<‘viously used for dyeing, ]>apcrmakiijg, and 
otla'r ])urpo.se.s. 

“ 4’lic reason is not far to seek. 4’Ji(* Amrioiis 
a])plications of alum arc based on its content 
of alumina, which Ls barely 10 to lO ti p(‘r cent., 
Avhereas aluminium sulphate contains from 11 
to 10 per cent. Ciivcm equality of price, it is 
tluTcfore more (‘coiioinical to cm})loy the latter, 
which, besides being more soluble, is more con- 
venient in ns(‘.'' (ih'seliwind.) 

Although the paperrnaker no long(*r buys t lie 
double salt, hut sulphate of alumina instead, 
he still calls it “ alum,’' and it is commonly re- 
ferred to as such. 

The “ Alumen ” of the Ancients. 

“ In a.iici(‘nt timc.s the efflorescence of certain 
rocks supjdied tlic ({reeks, Romans, and Egyp- 
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tians w'ith a product knowm by the name of 
‘ alumen,’ largely employed in medicine, dyeing, 
tanning, etc. According to Dioscoridos and 
Pliny, several species of this product were known, 
some of them perfectly white, others more or 
less coloured, and all possessing a styptic 
llaA'oiir, ’Fhey were all more or less complex 
mixtures of ahiminium sulphate and iron 
sulphate, and the term niumm (from wdiich 
the AA'ord alum is deri\'ed) had in those days 
a much Avidor sigiiitieance than ll(>w^” (Gesch- 
wind.) 

Natural Sources. Natural alums arc 
found in small quantities in a very pure con- 
dition, hut for ils mauiifaeturc on a large seale 
w(‘ are (kqnaidcait on eertairi products, sucli as 
ahmito, or alumslonc, a natural potash ahiin 
found in Italy and Hungary, and alum sha!(‘, 
which was tlu* chief source in this country. 
’I’hese shales vary a good deal in composition, 
but may be broadly regarded as eornjiosod of 
ahiminium silieatc, iron (lyrites, and bituminous 
su!)stanc(‘s, A good deal aaa.s obtained from 
deposits iind(‘rlyiug the coal scams in South 
.Laiicasiiirc ; it Avas made into Jieaps (Sf)ence's 
proc(‘S'^) and biirnl, the bituminous substances 
contain<‘d in it su})plying most of the fuel. 
After ji few days. wIuma the heaps had burnt out, 
tlic alumina was c.\t raided from tlie mass witli 
sulphnric acid, d'he chief raAv materials arc, 
howeviM’, the ahinitc. already mentioned, and 
bauxite, an impure alumina from Avhicli 
to 1 I.bOf) tons of aluminium sulphate are 
now produced annually in France. 

Manufacture from Bauxite. Tn one 
pioci'ss the bauxite is 'mixed AAith carbonate 
of .soda and lii'atial in a rcv(‘rbcraiory furnace 
for live hours. On lixivlation, th(‘ sodium alumi- 
nate is extracted. This operation is carried 
out systiauatically so as to h(‘at the fr(\sli nudl 
with A\cak liquors from the prt'vioiis oni*. d'hc 
li(|Uors are tlu'U run into a boiler, piovidis] with 
an agitator and falsi* bottom, beneath Avhich entci- 
f)ipes for steam and carbon dioxide gas. In tlii- 
way the alumina is [irecipitated ns hydimidc. 
Avhich, on dis.solving in sulphurie acid, produces 
a very high class sulphate. 

A modilication of this process, originated by 
Baeyi'r, considei ably reduces the cost in treatment, 
d'his method is based on the discovery that wlicn 
a solution of sodium aluminate is agitated A\ith 
a. small (jiianlity of fresldy precipitated aluminiuni 
hydroxidi* the juecipitate of alumina goes on 
increasing, ami at the end of a certain time only 
a small propoi tion is left in solution. 

A More Direct Process. Bauxite, hoA\ - 
ev(‘r, contains alumina in a form in which it 
is directly acted on by acid, so that the manu- 
facture of a crude sidphato on these lines is a 
comparatiA'cl^^ simple matter. The bauxite 
must be finely ground before licating wdth acid, 
otherwise the action of the acid is slow and im- 
perfect. This i.s effected in France, according 
to Geschwind, either by means of millstones or 
edge runners, a sifting contrivance to separate 
the iinely-pow'dercd material from the coarser 
lumps being usually combined wnth the latter. 
An illustration and description of the edge runner 
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mill will be found in the Paints and Polisli*^s 
course, and of the millstone uiuh'r ('ement. 
In these sections also appear descriptions of 
other grinding plant suitable for treating liard 
materials such as Ave aiv now eoiisidcTing. 

'J'he treatment with acid is conduct(*d in wooden 
vats [25] lined Avitli sheet l(‘ad and heated Avitli 
live steam by a l)ipe, A. A curnuit of air from 
pipe B is ))ass('d 
through to ke('p the 
mineral in suspcaision 
hy constant agita- 
tion. The bas(‘, ( ^ on 
which the air and 
steam currents pro- 
j(‘ct, is])rotected with i, 
a, layer of pumice. 

'riie o])eration takes 
s(‘V(‘n or <‘ight hours, 
and after allowing to 
settk', the ck'ar 
licpior is run off. 

'riiis first tn'atment 
is made, with weak 

ji(piors from lh(‘ pre- 25. ( VMNDhk al v.\t for 
vious op(*rati(m, after CRKe viuxo srr.en.vTF of 
which th(‘ solid I’esi- ammonia 

due is subject(‘d to a 

second t reatment, using fresh sulphuric acid. The 
liijuors are concentrat(‘d in k'aden vats and run 
out into shalloAV trays, Avhert‘ tlu'y cool and solidify 

Purification, d’he crud<‘ sulphate is oftiui 
treated to remove the iron, which is th<* most 
ohj('ctionabl(‘ imi)urity it contains. It is pos- 
sible to ii'inove a great d(‘al from the original 
bauxite by a prediminary treatment with a weak 
a<*id, such as oxalic acid ; hut, as a rule, the crude 
.sul])hati‘ liijuors an* treated either with potasNium 
tcri‘oc,yanid(‘ or lead dioxide*. In the* fornu'r ease* 
a hot solution eif the fe‘rrocyauide (yelleiw 
jirussiate*) is aeleled until no further precipitate* 
(»f Pi’ussian blue is formed, d'lie e*le*ar liepieir 
is de‘e*anted. and tlie* blue— wdiich. heivvev'er, is 
e)f infe*iior quality e-an also be* utilise*d. In 
the second case a jiaste of le*ael dieixiele* is adde*el 
te> tlie colei lietuors Avhem the irem is thrown out in 
the* form of a re*elelish-bre)wn pre*e-ipitati‘ (irem 
plumbate). ^fhis se'cond ])re_>cess is not aelapte‘el 
te) a sulphate containing fre*e’ acid, as it Aveudel 
nttack and ele'stroy jiait of tlie le*ae.l pereixide*. 
'Idiis is re‘a.dily receivere-el feir using over again 
hy elissolving out the iron with a eaiyfully 
aeljusted preipeirlion e>f ae*iel. Tlie* olh(*r raw 
material, aiunite*, whie-h is use'd em a large 
M'ale in the nuinufacturc of alum, has tirst to he* 
roaste'd in reve.*rlH‘rate)ry furnaces be*fore attai*k- 
ing with mineral ae*iel. As it e-ontaiiis a epiantity 
of ])e)tassiimi sulphate, it yie'Ids hy judie*ienis 
tre*at merit, not only sulfihate^ eif alumina, hut also 
I'olash alum. A Ion of ahinite will furnish 
14 to 16 ewfc. of alum and 2 ewt. e*f sulphate 
of alumina (15 per cent. Al. 

Properties and Uses. Sulphate of 
‘duinina is a wdiite substance w'illi an acid iv- 
a' tion to litmus, while it turns ceingo red a 
purple colour. Potash and the other alka li alums 
hediave similarly. Sulphate of alumina is usually 
met with as liard lumps difficult to pow’der and 


readily seihible in ivater. A strong solution 
tbrms erystals, if give'ii time* emeiugh, cemtaining 
an amount erf wate*r approximating to tlie feir- 
mula .\l._,(S(>, Free acid andiron are 
the impurities for whie'h the* analyst must he^ 
on the le)eik-e)u(. Tlie^ lattt‘r is (‘asily (Iete*e*t(*d. 
e*ve‘n ivlu'ii })re*se*nt in iiieTe ti'aees, hy the forma- 
tion of a hhie colour w ith potassium ftuToe*yanieje'. 
'file de‘tf‘ciie)n e)f free aeid is a ve*ry dinie-ult 
Jnatt(*r if it he* prese'ut in small epianlitie's only. 

Uses for Alum and Sulphate of 
Alumina. Tkith are* used as mordants in 
dyeing cotton, wool, and silk. Aluminium 
ae*e'tat(* pn‘])are'el freim the* sidjihate* is (‘ve'ii 
piefe‘ne*el. Sulphate* eif alumina, is us(*d large'ly 
ill the preparatiem of lake' pigme*iits |se*e* J'aiiits 
and Fedislies), for ‘‘ tawing le'athe*r,” for ])re'- 
e ipilating resin si/e* in ])ape‘rmaking, tor hai*ele'n- 
ing plaster, slowing the se't of e*e*ment, and tei a 
large* (‘xle'iit tor the ]nuitie*at iem of wat(“r and 
eflhie‘nts, as sei e'all(*el a! uniiihtfirrir. 

Organic Acids. rnele*r this he*a.eling ive 
shall eli.seiiss thre'c e>r feiur eif the* more common 
organic ae iels. \\lii»‘h are* iiseel e*ilh(‘r in induslrie*s 
or fell* human eeaisumptieii in siicli epiantitie's 
as tei ne‘ce*ssitate their manufae-tuie on a e*eini- 
me*re*ial se'ale*. 

Oxalic Acid. This ae iel is a peiisemeius siih- 
stane*e whie‘h is nu-^ with in small quant it i(*s in 
8ue‘h e'eimmon }>lai,,s as seirn*! and rlinharh. 

Pine sawelust, eir sawdust from other seif t- w'oe id. 
is mixe*d with e*austie* alkali and he*ated. It may. 
in seime* e’ase's, he worth while* to purify the* woeid 
hy tirst e‘xtraeting the resin, 'fhe solution eif 
eaustie* alkali or alkaline lye is a mixture eit 
eaustie* seida and eaustie* peilash. 'riie student 
has k*arnt that e-austie* seiela and e*austie* peitash 
re-;e'mhle* eine* aneithe*!* v(‘ry closely, and in all 
eirelinary e*he‘mieal ae*tieins the*y may re‘plaeei 
eine aneither. In manufa«’turiiig o]i(‘ralie>ns, 
eaustie* soda is }ire*f(‘n‘e*d as he'ing e*heape*r : 
hut the niamifae'ture* eif eixalic aeid is an t‘x- 
eeptiem tei the* ge'iHTal rule*, and it make's a gre‘at 
el(*al eif differene*e whe'llier e*auslie* seida. or e*austie* 
jieitash is used feir des eimpeising the woeid. 

Faust ie .soebi hy itself preiduce's little* or nei 
oxalic ae*iel, ivhile* e*austic peitasli give*s the 
maximiiin yie‘le]. (’hi‘mists hase*, henveve'i*, feiunel 
that mixture's eif caustic potash anei e*austie* 
soda in certain proport ieins (wJiie'h, of e-eiurse*, 
Avill he ehe*a))er than pure* caustic ]Kita.sh), may 
he use*el inste‘a.d of liie* latti'r sulistance* with 
equa.lly'^ geieid re'sulls. It is neit ])o.ssihle* tei 
stat<‘ he*re the lie‘st proporl ieiiis to take*, as that, 
will ekqimel upon heiw tlie pvoe(*ss is carrieel emt ; 
seime* ma.ke*rs use* more* eausTu* peitash, eitheTs 
meirc e*.i.ustic sexia. 

W'e lUiv instance erne* pi*oe‘e.ss whe-re ihre'e* 
pirts of potash are useei to twei parts eif soda 
and a seilution eif sp. g]\ 1*55 ])re*par(*el from 
the* mixture. Sawdust aiiel alkaline* lye* are* 
intimately mixed : one part of sawdust tei tJire'e 
parts of solid alkali. The mixture* is s])re*ael 
em an iron plate and he*ate*d fi'eim he*n<*ath. 
A good de*al of ges is given off, t)ie mass swe-lling 
up. The gases are mei.stly eonqieised eif hydroge*n 
and hydroearhons. Th<^ heating is eon1inue‘d 
for six hour's or so, when a wliitish mass remains 
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behind. The tem|)eratiirc in the furnace is 
not allowed to rise al)ovc 250® C. The mass, 
which now contains about 2t) per cent, of dry 
anliydrous oxalic acid, is treated with a .small 
quantity of watcT which dissolves most of the 
unchanged alkali, leaving the less soluble sodium 
oxalate ladiiud. 'riiis latter is dissolved in 
water ami the solution boiled with lime, wJien 
the oxali<‘ a<;id, in the form of calcium oxalate, 
a very insoluhle substance, remains and can la* 
>vash(‘d with water. 'Hiis purili(Mi calcium 
oxalate is decomtHysed with sulphuric acid in 
lead-lined vats fitted with ‘‘ agitators,” wlun 
a reaction takes place Avith tlu' formation of 
eahauni sulphate and tlu* liberation of oxalit; 
acid, which remains in solution and is filtered olf. 
('on cent ration of tlu* solution <‘auses the s(‘])ara- 
lion of crystals of oxalic acid in conihination 
with two niolccul<‘s of wat('r, ('^If.^O ,2H ..(>. 

Potassium oxalates, knowji as ,sv//As* o/ s<o'nI 
or .s’u/As’ of an‘ used in photography, as, 

for instance, in the ■j)lal inoiy]M‘ process, n’hey 
ar(‘ also us(‘(l for remoAung ink-sta.ins and iron- 
mould. ('alcium oxalate is tlu' form in Avhicti 
oxalic acid is usually nu't Avith in natur<*. ( Vrium 
oxalate is stunetimes a(lmiiiist(‘rc<l in east's of 
sickness. 

Tartaric Acids. The student who lirst 
comes across the tartaric acids is liabh' to g(‘t 
confused betA\('en the tliffcrcut varieti(‘s. 'I’here 
are st'Vcral acids, ;dl of which ha.vc tlu^ 
sanu' composition. \\'(' may refc»’ to the Purt^ 
Chemistry section for an ('\])lana.tion rd' this riddle. 
(Common tartaiic acid, or, <*oi'rectly s])('a.king, 
d('Xtro-tartaric aciti, is ohtaiiu'd from a. di'posit 
forming a <‘rystallinc ciust at the botl(»m of tiu^ 
vats ill Avhicli grap<‘ juice ternu'nts. It is, lliert'- 
fov(‘, a by-product in the Aviiu' industry. Crapes 
and most other fruits contain tartaric acid as 
a potassium salt, and the ciystalline deposit, 
kiKOvn as nn/nl, is also a p(da..ssium sa.lt. 
.\rgol is, sliictly .s]K*akiiig, impur<‘ acid ])ol;i.s. 
sium tartrate. We liave aln'ady nu't Avith this 
substance in tlu* form of a ]a'ecipitat<' fornu'd 
on t ('Sting for potassium with sodium bitar- 
trat(‘, as it is one of the \ery feAv pota.ssium 
salts Avhieh ar<‘ n<»t readily soluble in Avat('r. 
\rgol is reerystalli.sed and gives tartac, and 
tartar similarly yi(‘lds cream of tartar, 'riu'se 
names, therefore, stand for tlur same substariee 
in ditferi'Tit degret'S of purity. 

To obl.iin the acid from the tartar it is adch'd 
to boiling Avattu- to which lime or chalk is added ; 
a dense insoluble ]>reeipitale of calcium tartrate 
settles to the bottom, and recjuires only to 
be decomposed Avith sulphurui acid to yield 
insoluble ealcium sulphate and tartaric arid, 
Avhich remains in solution, ft Avill b<? seen 
that the nu'tliod by which tartaric acid is 
prepared from tartar is analogous to the prepara- 
tion of oxalic acici from erutk* .sodium oxalate. 

Tartaric acid may Kmtain traces of lead from 
the lead vats or from the sulphuric acid, and as 
it is used largely for human consumption, care 
should be token to test for l(*ad, and sec that 
none is theiw It is used in conjunction Avitli 
carbonate oi soda for making l»aking-pow^der 
Alkalis concluded j followi 


and clTerv(‘scent drinks. It is also used, like 
oxalic acid, by the dyer and calico printer. 

We bav(‘ already dealt with acid potassium 
tartrate, otherAvise knoAvn as potassium bi- 
lartrate, in tlu^ form of tartar, eream of tartar, 
and argol. Like tartaric acid, it is much used 
for cffcrA^esecnt drinks and also in the dyeing 
industry. Rochelle salt or potassium sodium 
tartrat<' is used medicinally as an aperit'iit. 
It is formed in the reaction between sodium 
carbonate and cream of tartar in seidlitz pOAvders. 

Citric Acid. 1’his acid occurs naturally 
in lemon juice and is ])repared from lemons on 
a large scab'. Lemons ar(‘ Ix'st used in Nov('m- 
IxT, wlnn tlu'V contain a maximum amount of 
lh(‘ acifl. 'i'he juic(* is cither expressed from 
th(‘ fruit ill Sicily (Sicilian juice), or from fruit 
im])orted into Knglnnd (Knglisli juiee). 'riu' 
latliT i.s a better class of material, and is mori^ 
nearly free from other oiganic acids. 

^rh(‘ preparation of pure acid from the juici' 
follows tlu' sauu' liru'S as the forma, t ion of 
oxalic and tartaric acids. That is to say, ca.lciuui 
salt is tir.st pn'parcd by tri'aling the juici* Avith 
A\ hiting (cab iiiiu carhoiiatt') ; calcium citrati' 
is ])r(‘cipitat«‘d. Avhib' malic acid and otlu'r 
inquirit U'S ri'inaiii dissoK cd. ^FIm' cab'ium citrate 
is decompos('d Avith sulpliv.ria acid, yielding 
calcium sul])hatc — ’.Jiicli is liltcred off — and a 
solution of citric aiid. On conct'id rating the 
acid liijuor.s, crV'lals s('paral(' out. 

Tlu* crv.stalliscd acid of commerce eontains 
one molcimb* of Avad r. It is A'ery soluble, 
(lissoUing in about half its Avi'iglU fd’ Avater Avhen 
boiling. Ft i.s u,>^cd for tlu* same purpose as 
tartarie acid, ])articularly by calu'o-printi'is 
and in tlu* maiiufacluri' of ai'Vatcd A\aiters. Wc 
nc('(l not troubb' about the salts. 

Lactic Acids. 'Fhese are piiz/ling siib- 
.stanccs, related lo oiu*, aiiotlu'r mucli iji tlic 
sauu' manner a.s tlu* tartaric* a- ids, and similarly 

con.sl it iited. 

Tlu* common acifi is foriiu'd in small (juaiitiiirs 
wlu*n milk goes sour ; but for coniiucrcial 
pur])os<\s it is obtaiiu'd from sugar. 'FIk sola 
tion of sugar is allowed to ferment, not in tb.* 
ordinary iinnncr, l)Ut under the inllucncc 
of a curious groAvth found iji stale chcest*. In 
or(k*r tliat this ferment may grow heathily, a 
little food in the shapi* (_>f tartarie acid and milk 
is addl'd. It is a curious fact tliat the lactic 
acid, as soon as formed, t(*nds to destroy the 
activity of the ferment, so that it is nc(!cssary 
to iiculralisi* the acid as fast as it is prodmrd. 
low this ])urpo.sc a. quantity of chalk is added 
to the liquid equal lo half the Aveight of the 
sugar it eontains, mid in tJie course of a Avetk 
or so tlu* whole settb's to a smni-solid mass of 
ealeiuru laetati*. In.sti'ad of chalk, zinc Avliiti* 
((‘arhonate of zinc) may be used, in A\diich case 
zinc laetate is formed. Calcium lactate is 
decomposed Avith sulphuric acid and the liqucw 
concentrated. It cornea into the market in this 
form, as it is \ ery difficult indeed to get it into 
a crystalline state. Lactic acid and some of 
its salts are used for pliarmaceutical purposes. 
by Oils, F.vts, and Soaps 
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By W. S. MURPHY 


saddlery and harness-niakinji; iratk* lias 
^ not yt*t Ix'cn aksorhed into tlu* fai'tory 
system. In lai>5(‘ ei'iitres. mkIi as Jatiulnti, 
(Jlasgow, Walsall, and Hirminmilam, the factory 
syst(‘m |)r(‘vails ; hut e\cn tlH‘-;(' factoru‘s an' iu)t 
so indejieiident of the craftsman as tlu' \v('avin<i 
factory or the s])innin»f mill, 'riiey an* rather 
like hi \vorksho})s, in which tlu' workmen an' 
well supplied Avith nu'chanical tools, si't to 
])crform each mie a ]iart of the manufacturing^ 
process. 'riie greater jiart of the tnidt' is 
cairied on in workshops employinj^ from thri'i* 
to tw'i'iit y nu'n. when' the j^oods are mostly ma<le 
hy hand, assist('d hy machiiu' tools for ciittine, 
and hy sewinj( machines. For that reason we 
]aopos(‘ to dt'al with the trade' from a crafts- 
man's point of view. 

Groups of Tools. Our tools an' numerous, 
and, it looke'd at in tin' mass, a])pear formidahk' 
to th(' learner. For convenience, anc shall ^rouf) 
the tools and a])plianccs under dith'n-nt heads, 
as follows; (1) kniv('s and cutting tools; (2) 
punclu's and stampinjf Tuachim's ; (.*1) se'winj;- 

appliances; (I) grippers. hohUa.s. ainl juisce'I- 
laneous tools. 

Knives and Cutting Machines. Adopt 
ing the natural principh* of jirocee'ding from the 
simple' to the comph'X, Ave take up tin* kni\(‘s 
first. Tin' hand knife and tin' paring knife are 
constantly in use*. The fornn'r has a straight, 
narrow hlade, and th<‘ latter is hroad-hladed, Avith 
a straight edge. Shape'd like a half-moon, tin' 
round knih' lends itse'lf to splicing, shaping, and 
line work, 'rhe In'ad knife has a pointt'd heak 
and r.)u?nl In'ad, making it a goixl tool for cutting 
holes or round pieces out of leathei- on the 
working Ix'nch. 

Plough Gauge, 'riie tir4 approach to 
machinery in the saddlery tr.nh* was tin' cutting 

]) I o u g h 
gaug<*. Jk'- 
f o r r' this 
came into u-:e 
strap.s AM'iv 
cut labor- 
iously hy u^c 
of eompass«'S 
and knife, 
'rile hlade of 
the plough 
is fixed VI a 
frame A\hieh 
slide's along a 
m a r k e <1 
gaugi*. screws 
holding the 
gauge to the 
1 . BEfiT-hlLICINO AM) LEATHER- hicadth re- 
SPLITTINO MACHINE (juircd. 


SpoReshave. \t*\t wi' g<'t tin* sj)ok<'- 
shave, a Iwo-hainh'd tool with a cutting hhnle in 
the i'c'utre. With this tool any gra<lation ot 
skive or paring can lx* cut away 

Splitter. Devist'd for a similar puipose. 
hut hetti'i' suited for a largi* numher of slrajis (»f 
the sann'kind, is tin* splitting machiiu' 1 1), which 
hears sonn* ri'sc'rnhlance to a slamj)ing machine. 

Kdge^trimmer. The ('dgc' ti-immer is a 
t w’o-pn)ng('d fork, and, as tin* nanu* implies, is 
used for trimming edge's. Fiicidar jiii'ei's ar<’ 
ac< urat('ly rounch'd hy tin* washer culler, which 
slide's e»n a marked gauge*. sup|)orte*el hy a c ‘utre 
])in. 

S!rap=cutter. Midway hetw('<‘n knive's and 
stampers are* fin* many cutting machines jilaceef 
at the service* of fin* trade*. Suilahle* for e*itln*r 
the wewkshrip or tin* fact eery is tin* strap cutting 
machine'. Avith rolle*rs e*ncircle'el with knive*s, se*l 
to any hreaelth e)f strap. On te)p is a se-tting 
whe'e'l, anel at the* siele* is tin* hainlle*, whie*h nmy 
he* elisplaei'el hy a elriving whe'cl feir peewe'r. 

Leather « splitting Machine. Similar 
is the* le'athe'r-splitting maeliine* |see page* 111 Ho ], 
Avitli e’oiTugate'el fe'e'el reille'is anel straight cutting 
hlaele*. whie h re'elue'es tee unifeerm thie*kne'ss any 
kinel e*f hiele. S[)lie*ing or scarfing mae*hin(‘s are* 
use'd te) ;euit all e*lasse*s e)f 1 raele*, I In* jirinciple e>f 
lueest e)f tic'in h(*ing a sl.intcel knife*, ge*are*el te> 
play upe)!» a me>vahle* f('('d. aelju^tahle* te) any 
ele*pth eif she*e*. 

Cutting Presses. Of e ufting pre*sse*s tln*rc 
is a wide* varie'ty, ranging freim fin* small fl\' 
,).VSS 1 2], e le>se'ly le'se'in hliug a die'-stamping 
pre'ss, te) the* huege* guille)tim' pr«*sse's, that eul 
saelelle*- hacks, skiits, e)r horse*-ee>llai’s at a single* 
>t re)ke'. 

Punches and Stamping Machines. A 

jaiU'-hing kit 
e*e)mprise'S a 
ge>e)tl malle't, a, 
le‘a.d j)'!n'‘hing 
hle)e*k, and six 
e*a'*h e.)f leminl 
a n el ei v a. 1 
s t r i k i Ji g 

punche's. the* 

si/e*-; rangin'^ 
treem me*elium 
smill lee ?Ui* 
elium large in 
h e> t h e* a s e*s . 

|)ilfe*re*nt in 
ne)thing hut 
the' kind e>f 
mark they 
make are* tin*, 
s e*. a 1 1 e) p i n g 

irons, as tln*y 2. foot tress 
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arc called, with which we please tlio ai tistic 
fancy of the young horseman in shaping for his 
steed rosettt‘s and scallofX'd shapes. A hand 
jmnch is indispensable and a set of three or four 
needles to 
put into it, 
carrying 
the si/.e of 
hole from 
the smallest 
striking 
punch to a 
t)in f)()int. 

Prick- 
ers and 
Greasers. 

I’ r i e k i u g 
irons, some 
s t r a i gift, 
u t h (* r s 
\du‘t‘ls, like 
spur ro\v(‘ls, 
ar(‘ neces- 
s a r y t o 
mark out 
the path of 
tli(‘ hand 
s t i t 0 h - 

ing. The serew raee cuts a eliannel to liide the 
stitching. Anotlu‘r curious tool is the eurve«l 
pin with the beak, which we call (he single 
ereti.s(\ ^I’his is n(‘(‘(l<'d as a marktM' in |)la(es 
wJiere eitliei’ (he compasses or tlie screw crease 
cannot go. Serew ereas(‘s, oii<‘ light and oiu* 
hea\\v. an* always provid('(l to mark tli(‘ lines of 
stitching oji l)eUs, t)r to maki* tine lines along tin* 
sides. 

Checkers and Bevellers. Checkers a.nd 
l)(ivellers are irons for purport's similar, the 
latter heijig iis<‘d ehi<*tly in a. iieat(‘d state to 
make ornaments on loops. Corn]>asses, as 
everybody knows, are two-legged tools used to 
measure and mark distances, and are therefore 
equipped witJi serew and gauge to give accuracy 
to the Avork. 

Punches. Ah'elianieal ]mni hes an* in every 
trade, and need no description ; a. nice little one 
(covering the rouml nunda'is uj) to ten, and the 
oA'al lioles up to twenty-live, is very geiuTally 
irs(‘d. 

Washer-cutting machines ha\e ctmie into 
facloiy use, though lla'V ar»' needed only where 
a trade willi the A\at(*r-engineer is cultivated. 
TJio cutting press is better for our Avork. 

Stitch=pricker. V^*ry useful is thesiiteh- 
prioking maehine, the m(‘ehariieally'dri\ eii s])indl(» 
taking on priekAvheels ot any si/,(*, and rumiiiig 
above a holder Avhich eiii ves or straightens the 
Avork as reqnir(‘d, marking tlie stitches for 
the needle with an aecuruev no liand could 
equal. 

Creasing Machines. Simple as it aj)pears 
Avhen dom^ by the hand, creasing work f)resented 
serious difticulties to the nK'clianieal in\ entor. 
Lately, hoAvever, several good creasing machiiu's 
have come on tJie market (3 and 4j. The 
belt or Hap to be creased is run through a guide 
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by a corrugated roller, while Iho creasing irons, 
but or cold, are held in the adjustable arm 
above. 

Sewing Appliances. The saddler uses 
awls like the slio^^makcr, and needles like tiu* 
tailor, but with variations Avhieh can best bo 
understood in the* actual Avorking. The seat 
awds are squarc-bladed and straight-pointed ; 
stitching aAvls are curved ; and sewing haa'Is are 
round and straight. (.)ur needles liaAO curved 
blades liollow(‘fl up to the middle, with wide 
eyes. J3cfore Ix'ginning to stitch, the saddler 
or Iiarness-makt‘r arms Ins palm Avitli an iron 
proteetoi’, ealli‘cl the band-iron, hon(^yeombed so 
as to grip t he needle head. Tliese prote(doi s 
.save tlu* hand and at the same time add 
to tlie ])urchase of the sewer's thrust on the. 
needle. 

Sewing Machines. Wiiile the S(‘wing. 
machine makius A\eie looking around for 
more Avorlds to eompiei’, it was inevitable that 
thu saddkav and hanu'ss-making trade .should 
n'ceive attention. At first the. sewing ma.ehine. 
was decisively ivlegated to the lighli“S(. Avork, 
the* sev(‘r(‘ strains to lx* borne by most belts 
and trae(‘S Ik ing ({uitc* under-(*stimated by the 
maki'is. Of late* yc'.irs Ave have Ikh'ii able to 
AV(‘leom(‘ a number of machines Avhich ])roduee 
work i‘(pia,l in .strength to the be.st hand AVOrk. 
Saddk‘s and otlier parts of the hor.strs equipment 
cannot la* made by mechanical nusins, Init belt.s, 
bridl(‘.s, b.inds, and tr.aces an; noAV made in 
the factory by serving luaeliine.s. 

Miscellaneous Tools. Pincers, nippers, 
and plieis are neealcd for pulling out nails, 
sti etching the ksYlluw over points, and other 
jairpo.ses. '[\> Jiold the .seam Avhile being hand- 

si* wn we 
Jiave tlie 
elam])s, 
jaAA'S of heiit 
wood, lie Id to- 
gether at tli<* 
bottom by ;i, 
straight bioek. 
and forming .i. 
curved jaw' at 
the top. 'J’lie 
tool is old and 
finely eon- 
eeived. 

Stuffing 
Rods. These; 
are required for 
tilling evenly 
the saddk;]>a(ls 
and collars. 
S o m e a r i' 
merely sticks 
Avith a nick in 
tlic end; others 
are bent steel 
rods, like large awls. With these the flock, lior.si*- 
liair, or straw is jiut into the various pads. 

J^oop sticks, burnishers, loop-forming machines 
and dies, trimming and burnishing machine.'^, 
with hammers and mallets, complete tlio onttit. 
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By ALGERNON ROSE 


-DAY there are two Jeading types of 
(jlarioriets — those made in France witli a 
straight bore, and those in Gerinany with thiektir 
wood and conical bore. Tlie former speak 
with greater facility, whilst, the latter jmsscss a 
rounder tone, especially in the lower register. 
Ihit, Ix^tweeii the mellow tone b(\st suited for 
tlu^ concert -room and the more brilliant effects 
H'quired wdien leading a long column upon the 
march there is a golden mean in the average 
type which the student should (‘luh^avour 
to acquire. Clarionets possess either (>, t), 
11, 13, or 15 keys. That most used is the 
ordinary 13-keyed instruim^nt. According to the 
system of manufacture, w'hethi'r l^nglish or 
French, and whethcT with G('rman or real silver 
keys, so the price ranges from £2 to £15 1.5s. 
'I’lie reeiis cost from Is. 4d. to .5s. jrer dozen. 
When ordering, it should bo slated whether hard, 
medium, or soft qiuvlity is nMpiired. A erase* 
foi' the instrument of American cloth, swan- 
lined, can be erhtained from Trs. upwards. 

The Parts, In a full military hand, as in 
certain moderir scoi’es erf Strauss and Wagner, 
the clarionet family consists of the following 
instruments : First, the s?nalle*st, or wliieli 
has oftem an important melody part ; seeerndly, 
the B[>, or jrrineijral instrument erf the military 
hand. This is w^i’itten tor usually in thr'ee jrarts, 
tlie fii'st being termed the' ‘‘ scrlo,” the se'eernel 
and third, “ ripieno,” or, lite'rally, “ tilling u]) '* 
harmony parts. In an orehe'stra, the 11“’ ]rlaye‘r 
S(mictimcs ii.ses clarioiwds in A and (’. In militaiy 
hands, in addition to the and 11'’. instru- 
me'Uts in D, F, and A!? are oeeasiernally em- 
ployed. All these, e'xee'pting the one in T, are' 
called “ transpersing ” instrume'nts. because' the'v 
do nert sourid the actual note* written, d’hii'dly, 
tlu'i'e is the alto clariernet, which acts as a eem- 
necting link between the> 111? clarionet and the 
Irassoons. Lastly, we have the bass clar*ionet. 
ftnd the monster double-bass. Tint no matter 
how many keys or levers an inst rument has, err the* 
pitch to which it is tuned, each memlx'r of tliis 
??He>ical family is made up of three paits: the 
lower joint (for the right hand), the middle* 
joint (for the left hand), and the bulbous upper 
joint, Huperimpersed by the moutlipieejo in which 
the reed is fixed. 

Ex. 1. 


The Reed. Upon the^ sulrstaneei of the reed 
the quality of the terne in a great measure 
depe'ntls. This slip erf ydlerwish-white sugar- 
cane sheruld be prepared and adjusted with the 
greatest care, ser that it may be perfectly straight, 
and neither too liard nor serft. Otherwise it is 
apt to whistle anel squawk. Nowadays, lurweve*r, 
tlie beginner has a groat advantage ovt'r the tyr(» 
of a generation ago, wher had ter prejrare Jiis own 
reeels, because such requisite's can Ik* obtained 
rewly finishe*d anel e'ht'ap from any military 
instrument se'ller. But the best reed in the 
werrld will not ensure a good effect if the keys 
do not act pi*er|rerly, in wlrieh ease prerbably the 
pads neeel fresh lining — not a diffie'ult operation. 
Remerve the pad anel cut out a new^ erne. Hold 
the key over a light until the lae'quer melts. 
lh*(\ss on the fre'sj) lining. Keplaoe^ the key, 
sqimezing the new substance tightly crvi'i* the 
hole while the key is still warm. 

Tn the Army it is usual hrr a young be*ginner 
to start with the F!’ clarionet, be*(!auso that 
instrume'nt, having the shortest tube* has the 
lurles closer t(rge*ther. Tin* ke'ys, therefe>re, are 
<*aHier ter manipulatir for small lingers. If a 
boy hfer shows (exceptional musical ability 
he is ge*ncrally jrut ern to an Fl? clarionet 
or a soprano comet, t(r which his lips are more 
suit(*d than the largt'r vaih'ties of tlursc! instru- 
ments. But, so far as {irrangcinent (rf the keys 
((rr pistons) is ee)ne(‘rnf*el, t lu* lingering is precisely 
the* sanu' on tlu? largc'r nurdels. Therefore^ the; 
student, no nuilt.t'r what length erf tube he takes 
up, wall find the instruct iern giv('ii for any erne 
of them adajrtable to any otlu'r. 

Attitude. As this is a military instrument, 
the student must assume a scrldierly attitude. 
.Stand upright and throw out the ehe*st. Re?st the 
clarionet on the right thumb. D(r rurt Ire'nd the 
knees. Turn out the feet, anel keep the heels 
slightly apart, 'riu* angle at which the instru- 
nK*nt is inclined hrrward from the Irody is indi- 
cated e!orrectly when the elbow's are pressed 
UTideu' the ribs. Place* the undc'rlip over the 
tt*eth. Rest the rex^d on tluGijr. Blowdowi) the 
instrument witherut touching th(^ ke'ys. 

Tone Production. The open sound pro- 
duced without manipulation of the keys gives the 
nerte written as G, se'ctrnd lim* treble clef. As 

th('re are sev- 
eral varieties of 
elarierne'ts, it 
does not follow 
that the G 
soimded corre- 
spemds with the 
(J on the piano. 
The student 
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who hag a mtisical ear will natarally l)e puzzled 
to know why he should bo taught that a Hound 
representing some other note should be called G. 
Befonj ho argues that the musical systtim of 
transposing instruments is wrong, he should 
remember that, even as nations an*, ruled by 
expediences, so have military instrument players 
found it desirable to sacrih><? calling the notes 
by their correct names for the sake of being able 
to finger mery instrument in the clarionet 
family in a uniform manner. Thus, no matter 
l»ow long or how short is the tube employed, it 
lias been found far easier to adopt a compromise, 
so that the musie played makes the same 
impression on the eye, although tha effect is 
different to the ear. 

The reason w liy an oreliestral clarionet player 
works w'ith tw'o, and sometimes threiu instru- 
numts is because eiu'tiiin series of sounds are 
easier to 2 ilay on an A than on a Bt? or a C, 
owing to the acoustical divisions of each tnho 
]>?*oducing the natural harmonics jieculiar to 
them. So the C clarionet is, generally speaking, 
b<*st suited for the natural key, the li !? chirionm. 
for flat keys, and A clarionet for sharp keys. 
The longest of l^x. 2. 


the A clarionet; because the greater length of ns 
tube renders easier the production of the 
throughout the compass. Try Ex. .1, ket*pii)u 
strict time. 

The Embouchure. Much depends, m 
good clarionet playing, on what is called tK 
“ embouchOrc'’ — the mouftipiece of the msli -i 
ment. The latter being continually lietween tlu 
lips and teeth of the player, the word has eomc 
to denote the arrangement of the lips, tongin'. 
and so forth, in the production of tone. It is 
important to noto that blowing out the checks 
does not augment the force of the sounds. 
The ancient Roman trumpeters used to hind 
the faces of tlndr pupils to prevent this, and 
Aleibiades considered that, in flute playing, it 
detracted from the charm of the music. 1’akc 
every oiijiortunity to W'atch and get- liints from 
good clarionet players in military bands. TIkmi 
is no rciiHon why the rduirin of the tone should 
bo destroyed by facial contortion. Do not bile 
the mouthpiece with the teeth. Hokl it by a 
gentle pressure* of both lips, so that, the re<‘d 
may vibrate frc'cly. If tlui mouthpiece is corn- 
pressed too tightly, the reed has not free play. 


these is the A. 
ft is so called 
hoeause when 
it 2 )lays the note 
0, written ou 
the third space 
treble clef, the 
actual sound 
produced is A 
below. 

The instru- 
ment of iiiediiini 
length is called 
B he e a u s e 
when (; is 


E 
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played tile actual sound produoeil is 
shortest of the trio alone gives the actual C as it 
is written. At one time all irlariouets wen* 
pitched in (k but the bidter quality of tone 
produced by lengthening the tube led to com- 
posers employing tbo latter, and transposing 
th(^ jiarts in thi^ scoi'c so as to save the bands- 
man being oonfused in any way. Bec'.anse of 
the le.ss satisfactory timbre of the (k this instru- 
ment is to-day least used of all memlx'rs of the 
family, save by amatoui's who like to try over solos 
>vith piano aeeom paninn nt . ’JV) get the utmost 
brilliancy, military instrument makers, by con- 
siderably shortening the column of air of the 
0 tulK). produe(?d the smallest instriinient, E!’. 
This is so ealled beeausi^ w'hen tin* (k third space 
treble clef, is played the sound acitually pro- 
tluced is the E!? above. Thus, the Eh instru- 
ment sounds a minor third higher than the notes 
written in the band parts, whilst a,t the same 
time the A clarionet may be sounding the 
written not-es a minor third lower than they 
appear to the eye. The mechanism being the 
same on all four instruments, the ((uestion is. 
Which i« the easiest to begin with ? A young 
lad in the Army, as noted, is generally put to the 
Et> ; but. a man is recommend^ to begin with 


the tone luodueed is ]K)()r, and the lips somi 
bt'come fatigiu'd. '^I’o produce the sound required, 
the tongue s(‘nd.s the n(>cessaiy air into tin 
instrument by a short, shari^ stroke. Tlii'^ 
forces a .sufficient quantity of breath into Ik*- 
tube to make the requisite! sounds. Once lii- 
musical vibration is prodiict?d, it must be sn.-- 
tained wdthoul increasing or diminishing t1»i‘ 
forc^^ of tlie blowing. 

As regards tone- quality, what is wanted i- 
a combination of sweetness and brilliancy ia 
eft’eei. llie student should strive to get a sott 
and full sound before increasing its power <>■ 
intensity. Try to avoid a harsh and sereaniin- 
quality. When once a harsh tone has hecofa* 
habitual, the j^layer is seldom able to get anv 
thing else. Rather than force the tone of <li» 
reed unnecessarily, some players twist round tl>- 
mouthpu'ce and play with the reed uppermoM 
But, for practice and for solo work, it is better le 
play with the reed on the low^er Up, as the toU‘ 
is then softer and more agreeable. 

The Registers. Although the mtensii,\ 
of the sound is affected by the degree of the fore^ 
of breath, the pitch of each note is influenced 
in the same manner, for it will be found that, 
when sustaining a low note, if it is blowm beyond 
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a certain point the tone will jump off and 
elicit quite another sound. This brings us to 
the consideration in the clarionet of what 
players call the “ registers.” Berlioz and 
Prout divide these into four : the low, or grave : 
the Chalumeau, or medium ; the acute ; and 
the high, ranging respect ivt^ly from E below 
third l^ger line, to E, first line ; F, first space, 
to B !7 above ; B t| to C, second ledger line above ; 
and D to D, on the sixth ledger line. But cert ain 
German players divide the tom* into three 
registers. Tlio first tlu'y call the Chalumeau, 
giving the notes deepest in pitch. This extends 
from E below third h'dger line under treble staff, 
to B!? on the third line. The second register, 
or medium, produced by greater pressure on 
the reed, extends from B, third line treble clef, 
to over second ledger line above treble* 
staff. 

Finally, the higliest rcgisli*!*, knoAvn as the 
Upt>er, and h'asi satisfactory on ae'courit of its 
shrieking qualities when indifferently played, 
extends from C'tt on second ledger line above 
treble staff, to C over tifth h‘dg(‘r line, nearly 
an octave above. 

2nd and 3rd Sounds, Having nuusten'd 
Ex. 1, proceed to get the tone above the* G. 
Control the lower joint of the instrumeuif by the* 
right hand, as described, and the middle joint by 
the' left hand. With the lir.st left finge*r, ot)en the 
A key. In touching it, the forefinger rea<*he.‘s 
the key by a slight turn. As the wotid haa lH‘e*n 
liollowed out to receive the key, the*, latter has 
not far to go. Manipulation, therefeuc, should 
be done* delicately. The touch of the ti!ige‘rs 
should always light and almost soft. 'i’lie*re‘ 
is no ne*(!essity to raise any finger higi' whe‘n 
f)laying. After getting the A (•le*aiiy and 
practising it like the 0, combine? it with the latter 
note, as in Ex. 2. 

Further behind the? instrument, to the? top, will 
he* found the Bl? key. Flace down e)n this the 
le^ft. thumb. This will proe.luct? the semitone* 
above A. If he wishes to cheek the correct- 
ness of his sounds at a piano keyboard, he 
must remember, if using an A clarioneit, that 
every note in the music should lx? read on the? 
|)iaiio a minor third lower. Thus, with all the 
lingers off, the^ actual sound is E. With the A 
key pressed down, tlie real tone is F J. Now 
that the Bt> key is brought into requisition, the 
result is G. Try tliesc? three notes in 8Ucc(?a8ion, 
till they an> produced correctly and in good 
time, without hunying [Ex. 3]. This study in 
0 minor should lx? played smoothly. Do not 
leave any perceptible gaps bc'tween succe.ssivc 
sounds, especially where the notes are connected 
by a slur. Do not sound the notes in the first 
two bars spasmodically, but lei the intensity of 
the breath lorm a true crescendo and diminuendo, 
keeping strict time. The exercise may lx* repeated 
in a different way [Ex. 4]. 

Here special emphasis is given to the first 
no^s in the opening bar. But the student can 
write out the same notes entirely as minims, 
t^Jid get a crescendo on each note, beginning 
softly and increasing the tone gradually. The 
crescendo is easier than the decrescenew For 


the latter, begin with the full tone, tlien diminish 
the breath gradually, counting mentally two 
very slow beats for each sound. 

Pitch. Unless the clarionet is used daily it 
■will bo found to vary considerably in pitch. This 
is only natural, because a wooden tul)(^ after lM*ing 
madi* damp and not touched for a few’ days, 
will contract in its fibres ius it gradually dries. 
Then the suddi*ii moisturt? of the breath will 
f;au.se it to swell rapidly, so that the internal 
diameter of tlu* instrument is li*ssened, and the 
piU?h of tlu* sounds produced consetpientiy 
rais(*d. Some players, wlu*ri a clarionet has been 
laid aside for a while, will take off the keys a 
day or two before performance and sp't*}) th(' 
tube in grease. ’Phis, of course, Ls an (‘xceptional 
expedient. Alore reliable as a way to insurt^ the 
eorrectness of tlie pilch is unremitting daily 
practice. N(*vt*rtheless, the student must not 
feel diKct>urag(*tl if, when attempting to play 
•with a piano accompaniment, he finds that, befon? 
the piece has concluded, although he started 
in tune, his instrument has gone up nearly a 
semitone. A good player, und(‘r suck eireum- 
stances, can, by sla(*k(*ning (be })ressure of his 
li|> on the re(‘d, humour the latter so as to lower 
the pitch ; or he can, by tightening the pressure,* 
raisi* it. But any such strain involves giving 
undue attention to pitch to the neglect of pro- 
ducing tlie best, quality of tone and performing 
the music in the most- aitcurate manner. In 
other words, tlu* proper place of the clarionet 
is in a band rath(‘r than in tlu* home circle, and, 
whi*n practising with an instrument of fixed 
pitch, like tlu* piano, a gri'at deal of valuable 
time is ofU‘n wast(*d in trying k> adapt it to 
tlie acoompaninu'iit. 

When a clarionet is provided w^itli a. tuning 
slide the tom? ^an he lowered by exU'uding the 
upper joint of the mouthpi(*ce. But if tliis is done 
to any extent it upsets tlu* accuracy of inlonation 
bi^tweeii the different intervals Avlien playing. 
But accuracy of intonation should be culti- 
vated from trie beginning with tlu^ gi\*atest care, 
for tlu* clarionet has certain (‘xeeedingly beauti- 
ful tone-qualiti(‘s distinct from those of other 
musical instruments, and the student whose in- 
tonation is of an indifferent character can never 
lioyK* to excel. Some jK?ople I'annot work succeas- 
fully alone. The best method for such students 
to adopt is to pi'rsuade a friend to liegin to l(?arii 
the instrument at- the saim* time. Aiuc.h enjoy- 
ment Avill 1)0 obtaim'd by practising together easy 
studies and tunes arranged for two elarionets. 
Th(*se pieces can he obtained fr om any military 
musi(‘-sellei’. The diffei(‘nee in pitch will then 
not be noticed, as tlu* cliaiige will be alike in 
both instruments. 

The Low Tones. The student has already 
learnt hoAV to produce G, A, and B7, the (l 
lH?ing the open note, the A being produced by 
opening the A k(*y with the left forefinger, 
and the B!> by oi)ening that key w'ith the left 
thumb. To get the F below the (J, take the 
left forf?finger off the A. With that finger cover 
the hole lx?low. With the second finger open 
the F key at its side, or, with the first right 
finger, the F key on the upper joint by the A 
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trill. The note produced will then be P, fimt 
space treble /*ler. Next i-aise the first left 
finger. The sound will Ik* F^. Cover the first 
hole of Uie iippe^^ joint with the first left finger. 
E, first line, treble clef, will result. Place the 
second finder on I he .second hole ; the sound 
will bo 1) below the iirst hue treble clef. With 
the third fingt*r, oj)en the key by its sjde ; the 
sound will be J) sharp. Cover the third and last 
hole on tin* upper joint with the tliird finger ; 
the semitone (\ liist ledger line, will result. The 
fourth fingei should then open llu* key behind the 
third hole ; this will givi* 

(JJJ. Keeping tin* lett ^ 
lingers down, }>laee tlu* 
lii*8t riglit lingt*i on the 
first hole of the lo\\<‘r 
joint ; B, Ih‘Iow the ( \ 
will be produced. l*ut 
the second finger on the 
second hole, and A vmII 
result. 

Open the key at its 
side with the third 
finger; this will sound 
Afr. Helcase that lv(‘y 
and put the tliird linger 
on the third liole, and 
the sound will b(* (h 
With th(‘ fourth fing(‘i, 
open the large* key be- 
hind the third liole ; CJ 
will result. Release that 
key, and let the tonrth 
finger cover the hole to 
the right ; the result will 
Ix) bottom F. bet the 
left fourth fing(‘r now 
open the siiuiller ot llu* 
two long keys iii the 
upper joint; tin’s will 
raise the boltoiu b" a 
semitone. Lastly, let the 
fourth finger cover the 
hole below ♦he hugest 
key ; this will produce 
the deep F. the lowest 
sound at themstiument. 

So Uie student vnll now' 
understand how to get 
the various tones and 
half'tone.s from tlu* open 
♦t to the lowest sound m 
tJie hotUmi register. 

Beginning with Ibis 
note, the deep K, ilu* 

.student should now go 
up the scale m whole 
UMieg, disregarding the keys away from the line 
of the holes. Blow' CcKdi soun^l as firmlj^ as 
possiblo, Kec]i strict time. Pre.serve tiie force 
of the bi'eath after the tongue has started the 
notes, bo that the sound is maintained fully as 
Jong as each note lasts, 'riiis exercise, which 
sliould be taken very slowly, will “tix^ngthen the 
mufoles of the mouth. Avoid distending the 
cheeks, and take cate not to let the breath 
escape from the sides of the lijis. [Ex. 5.] 

4m 


Intervals. It is important aot only t.> 
practise the scale ^iven, very slowly up aji i 
down the lowest register of the instrument, h,.i 
to endeavour to obtain a crescendo, and then i 
decrescendo, on each note before proceed] i, 
to the next. Equally necessary, if progress 
to be made, is the «tudy of mtervals. Fii i 
try seconds ; then thirds, skipping each 
vening note ; fourtlis, skipping two nob*^ 
fiftlis, skijipiug three* ; sixths, skipping fom , 
sevenths, skipping live ; and octaves, 
will train the (*ye as well as the ear, so that, Ian i 
on, no matter what in 
t(‘rvals occur, they nia\ 
h(* played with pn 
eision. Not only should 
tJie right notes !». 
sounded, but it is (x 
(*elleiit training to })l.i\ 
tliem alternately st.u 
eato and legato. Thi n, 
as the student masteis 
the initial difficulties, 
h(* can gradually in 
(•lease the [lai'e at wlndi 
111 * plays each (‘xercist 
LEx. fi.‘j 

The student max 
consider this rather nn 
interesting work. But 
it iias to bo mastered 
scKmcr or later ; th(*re- 
for(‘, the sooner tin 
lx*tter. 

As the clarionet is .i 
miliUry instrument, ,i 
point to observe is tirn< 
If a note is product d 
badly, no matter ; com 
filete the phrase. "J'Ih n 
go over the exei t Ht 
.igain until the luttt 
wanU‘d is sounded (oi 
r(*(*tly and in pioj^'i 
time. It should he k 
inembeivd that, td 
on, when playing on tin 
march, it will not I * 
possible, if a mistukt 
IS made, to gel tlic 
column to halt wluN 
the phrase is repealed 
For the staccato effet t 
sound each note binailh 
with the tongue. Tiien 
cut off the sourifi 
suddenly by holding ib“ 
breath. 

The Second Register. Having tiicd 
various exercises in the lowest octavo, prcx'eed 
t ' the register above. This, ascending from 
th(* B on the third line, is somewhat diflicult 
for beginners. The B is fingered* like the 
lowest E. Bound that agaiii ; then increusi 
the pressuic of the lips. The result wUl btj 
an octave, but a twelfth highmr. This is owing 
to the difference in the bore of the instriunent 
being^innlike that of the flute or oboe. Bind 
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tills B with tho A preceding it. Note that the 
key at tho back of the instrument must 
always be left open for the second register. 

Tho student will now have to learn to ascend 
the scale of C major, beginning at B'on the 
tliiixl line, and going up to F over third lodgei- 
line above staff, or twelve notes from the B. 
When this is mastered, the student will be able 
to play twenty-three notes without accidentals 
from the lowest E up the compass of the in- 
strument and down again. 

Fingering. Tt is well here to recapitulate 
certain points hitherto partially explained. 
If all tlu^J key mechanism is taken olT, it will lx? 
found that, in a thirteen-keyed clarionet, there 
arc twenty side-holes, Now% seven of these 
holes arc closed by th<^ left thumb and the first, 
second, and tliird fingers of the right and left 
liands ; two more arc elosed by the lit tle 
fingers pressing the open-standing keys; one 
hole is stopped by lutlier, or both, of the riglit 
Ki'cond and third fingers acting on the rings. 
The remaining holes are manii)ulate(l by elosed 
keys. Arrange the fingers so that all the 
holes are clos<^d. Then raise them succt^ssively. 
Illow softly. niie notes given will be A, B, (\ 
T), E and F'. Next, sound the ({ from the 
Ihumb-hole. The two lower k<*ys, we know, 
when closed, prcKluci^ the low F and F. A 
matter we have not hitherto iiKMitioned is that 
tlw*. B‘> key, negotiated by the left thumb, 
is ealUxl tho Speaket', so-cailled because, when 
the hole is eov(*red and th(^ low note is blown 
harder, the tone “speaks” a twelfth higher, 
'riius, (f sounds, not U above, as it would do 
on the flute,* but tJie I) over the (». A does 
not give A octave, as it would on flu^ oboe, 
hilt E over the A. B produces F ; and so on. 
'Phis charming jiocuUarity of tlw* clarionet 
distinguishes it from other wood or reed 
instruments. 

Another speciality of the clarionet is 
that its low register givt'S what are called 
“ chalumcau ” sounds, the lone being remi- 
niscent of the “schalmey,” the claiionet's 
antitype. This obsolete instrument was ])layctl 
by a single reed cut in the mouthpiece of the 
luine-tulie itself, so that it could not be nnuoved. 


inventions of Alb<ut and Boelim, the primitive 
clumsiness has been improved in a remarkable 
manner. By means of the chart on the next page 
tho student should be abl^to learn tho names 
of all the holes and keys, and the way in which 
the clarionet is lingered from one end of its 
compass to the other. There are seven holes 
and thirteen keys, covering as many more — 
or tw'cnty holes altogether. The keys are 
numbered successively from the l*ell. Each 
key, as well as each hole, has two naino.s, desig- 
nating the low and higlw'r registers, the latter 
Ixtng a twelfth above thi‘ former. I5egin wtth 
the key nearest to the bell. This is known as 
No. 1, and is called the E, or B key. No. 2 is 
the FiJ, or ('T key. No. 3, higher up to tho 
right, is the F, or (' kty. No. 1, alsi) to the right, 
is the E> or A’’. 

Then comes the G, or D hole. In other 
words, when this hole, as Avell ns those above 
it, is covered, the note sounded is the low G 
below' second le,dgt‘r line, treble clef ; or, if the 
instrument is blown with more force, the I) 
on th(‘ fourth line on the stalT above. Tho 
lifth key is called the , or F above. Then 
comes the second hole, for A or K. The sixth 
key, round to the left, is known as the B, or 
Fj. Above that is the third hole, also giving 
B or F^. That completes the lower joint of 
the instrumcuit negotiated by the right hand. 
The seventh key, manipulated by the left hand, 
gives V2 or G Then (;omes the fourth 
hole, producing C* or (1. Ahovi* that is tho 
eighth k(‘y, giving E'» or JP. Next comes 
the fifth hole, which sounds tho 1) or A. Then 
we have (he ninth key for F. .Vbovo that is tho 
sixth hole, called E or B. Next, w’(‘ have tho 
seventh, or (i, hole. Above that is the tenth 
key, known as The eleventh key gives 

A ; the twelfth is the Trill \ny ; and lastly, the 
thirteenth is the B!? key. Attention to the 
table appended will show' what lingt'is should 
be used for the manipulation of each note. 
Gertain sounds, liki^ the low A F on tho 
lirst .space, tin* octave F above, and the A jJ 
above that, have alternative lingerings, of 
considerable advantagt^ in certain passages. 

The Shake. The shake is one of tho 


^Po the eye of tho beginner the complications 
of the modern key-mechanism may, at tirst, 
seem bewildering, for its actual simi)lieity 
requires somt; explanation before it is perceived. 
Then, instead of feeling bew ildered, tin* student 
marvels at the ing(*nuity w'hieh enables tlie player 
to overcome with case much (liat not long ago 
was impossible. For it must be obvious that, if 
the instrument is pierced by no fewtT than 
twenty side-holes, and the player has only two 
thumbs and eight other fingers, means must 
he provided for 

keeping ten out of tr tr tr 

the twenty holes • -ft zdi r if 
automatically 

closed. It must ^ 

also be evident ^ 
that, to negotiate 

twenty holes with ten digits, each finger must 
be employed in various ways, fhirougli the 


most beaiitiful elTeels obtainable from the 
c*larionet. But it must lx executed evenly. 
Begin sloAvly, and iner(‘aso the speed gradually. 
If a trill is ptnformed unevenly it loses its charm. 
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According to th(‘ key, the shake is made cither 
a tone or a semitone higher than the note 
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indicated. 1^‘gin »ith the note wriltm, nnd 
allcnuitc it with tin* simnd alunc, losoUing tlic 
slifikc by notes b<*foi(‘ (‘oncludiii;^ it 

|Kx. 7].' 

TJie student should ti> this evercise on almost 
every note ol tln^ si ale. He should not be 
discourngi‘<J it lirst attempts are unsueccvssful. 
The player, jf his ear is ^ood, will hy-and-by 
discover ways of jjfetting the I'lleets in the 
neatest manner. The most diftieiilt shakes, 
which must not be ,ittem])ted at lirst, are showm 
in Ex. S. 

BASSET HORN 

The basset horn is the alto clarionet in F, 
known a-lso us the “ eorno di basset to." In 
appeariince it is somewhat more imposing than 
the clarionets described, as its top and bottom 
shanks are of metal, tlu- mouthpiece, tube, and 
the boll being curved. Tlu* basset horn is useful 
in a military band as a connecting link bc1\vecn 
the second and third clarionets and bassoons. 
Passages which aio too high for the bassoon, or 
inconveniently low for the B’ elarionct, can be 
played with ease on (his instrum<*n(. Generally, 
the alto clarionet plays harmony note'* but it 
frequently relieves the bassoon in its higher 
passages. Combined with the euphonium, it serves 
to soften the melody. The instmetions given as 
to the fingering and the blowing of the B^, A, and 
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other (‘l.nionets apply to this instrument, as ib 
meelianism is almost the same. The main diflei 
('iKc IS that the alto clarionet in F sounds evi'i\ 
note a filth bi'linv the el.irionet in V, Hut 11 m 
timbre is difterent . and tor this r(‘asonex<*eediMgl\ 
valuable to coiufiOM'rs. Both Mozart, in he 
" Keijuiem,’’ and Mendelssohn, in his “ Funei i 
March, ’ have parts for two basset horns te 
gether. But, although in those compositions lie 
eliaraeter of tone is gloomy, Beethoven nuuU 
serviceable use of this instrument in his ballel 
music of •‘Prometheus.” 

'riie alto clarionet is a lx*autiful insU'ument 
Its tone IS powej'ful from the lowest K, below 
third ledger line, to (he E above. It is less good 
from that E to the B> on the third line. Bui 
thi' quality from the B7 to the 1>, over secoml 
ledgi*r line above treble clef, is excellent. Highei 
than that, the lone is uncertain, and of litth 
use. 

BASS CLARIONET 

The bass claHonet is in A, B^, orC. ItspeuK ' 
an octave lower than its smaller bretliren Jet 
ten»d in the same way. To economise space, the 
large instrument has a turned-up metal bell. It.^^ 
mouthpiece shank is also of metal, and curved 
considerably downwards towards the player. M 
regards the^^gering, the meohanism resemble.' 
in const rnctibn that of the ordinary clarionets 
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described. On account of the greater length of 
tube, liowever, the holes are further apart, and 
give space for more auxiliary keys ; so the 
finger stretches are not only greater, and the 
instniment not only heavier, but some bass 
clarionets liave as many as twenty-one keys, only 
two holes being ach'd upon directly by the 
fingers of the player [see illtstrationl. 

&e bass clarionet, unless required for special 
solos, is played in a military band with the first 
or second bassoon. Tn small bands, onc^ bass 
clarionet and one bassoon suffice. When well 
played, the lower notes of this iiistninu'nt arc 
superb — a fact much aptneeiated l)y Meyerbeer 
and Wagner. Like the small H'’ or A instru- 
ments, the part of the bass clarionet is usually 
written in the Irebh^ clef. Meyerbeer invariably 
adhered to this plan, and in th(^ 
fifth act of the ‘‘ Huguenots ” 
he displays the telling tones in 
the lixtreme low compass of 
this insti-ument in a remark- 
able manner. Wagner, on the 
other hand, wrote for the bass 
clarionet, sometimes in the bass 
clef (as in tlu' “ AV'alkiiro ’), 
and sometimes in the tenor elef 
(as in “Tristan and Isolde”). 

('harts are proeii ruble of the 
fingerings, throughout the en- 
tire compass of three and a 
half octaves, for tin; bass clari- 
onet— whether timed in A, 1»^, 
or C — showing how (*very semi- 
toni^ is proflucs'd on an ^ 

i n stru men t pro vidi'd 
with twenty-one keys. 

Hie student, who 
should be preps i‘e(l to 
play in other clefs, 
should first transpose 
this staff into th<* bass, 
starting from the E!? 
on the first ledgiu’ line 
below the slatf. 

In this instruiiK'nf 
the 14th key is F ; tlu' 

15lh,Ffl; the Kith, (1 ; 

I7th,G3(orA!7); 18th, 

A ; 1 9th, an auxiliary B 7 ; ‘2()th, the B shake key ; 
and the 2lHt, the BP octave key- 

The bass clarionet, although unsuitable for 
solo playing except on rar(? occasions, is most 
useful in strengthening the rei'd department of a 
military band, and helping to keep the bassoons 
in tune. On this instrument long sustained notes 
have a grand etfect. But tonguing is difficult, 
and many of the shakes are almost impossible. 
The ba^is clarionet, therefore, does not dc'inand 
great digital execution. Ratlu*r must the 
student cultivate the production of a good tone- 
quality and the faculty of playing in strict 
time, because if the deep bass clarionet, with its 
powerful sound, attacks a chord too soon or too 


late, it will complet-ely spoil the effect, and throw 
out the smaller clarionets. 

In a full military score the part of the bass 
clarionet is immediately b^ow the basset horn 
and over tlu*. bassoon. Above the former 
come the various saxophones, and over these the 
B ’ clarionet, oboe. K ' clarionet, and the flutes. 
The bass clarionet has Ik'CU found by Wagner, 
Strauss, Tsehaikowski and others, of considcrahlo 
value as a means of infusing into the modern 
orchestra an unusual tint of tone-colour. The bass 
clarionet extends the peeuliai tone-(|ualitie8 of the 
single' reed instrument an oetave lower than its 
ordinary compass in a iMmntiful 
) maniK'r, adding a delightful 
jjs sonoiousness to masses of 
1 wo(Mi-\vind. Nevertheless, 

' ' good bass irlarionet playei-s are 

not easy to find. One reason 
is pcrhajis the exjienst', such an 
instniment, new, costing not 
less than £10 10s. Hundreds of 
young num will devote them- 
s('lv(‘s diligently to the usual typo 
of smaller instrument, and, when 
they depemd for their livelihood 
on the private engagements they 
receive, find it diflieult to earn 
(^V(‘n a modest income. Moreover, 
it is becoming increasingly ditfi- 
(*ult to make a limited number 
of apf)ointments sutfiee for the 
numerous candidates, wh<*n the 
big music schools are turning 
but yearly many tinished 
clarionet players. It, 
is well for the. am- 
bitious sludemt, there- 
fore, to give attention 
to such special instru- 
ments as the bass 
clarionet . By doing so 
lie distinguishes him- 
si'lf immediately from 
the rank and tile of 
tilayi'rs, and is in a 
position t o demand and 
receive better terms. 
At the Brussels ( on- 
servatoiri'. is one of the earlk^st attempts existing 
of a bass clarionet , the bore coiling live times on 
itself, serpentim^ fashion. 

THE DOUBLE.BASS CLARIONET 

We giv(' liere, to complete the clarionet family, 
an illustration of the BB!?, used at the Royal 
Military Selux)! of Music, Knellcr Hall. By 
doubling the tube, its increased length enables 
it to sustain contia-bass pi'dal note's with mag- 
nificent eflecl. The cost of this (£48) is rather 
beyond the individual, but is within the means 
of large societies. 8o far as the fingering is con- 
cerned, it will be readily understood by tho 
student who has familiarised himself with the 
bass clarionet mechanism. 
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LANGUAGES 


Coiithnivil from 
P'lKe 4rt5«i 


ITALIAN- FRENCH-SPANISH-ESPERANTO 

Italian by F. de Feo ; French by Louis A. Barbe, B.A. ; Spanish by | 
Amalia de Alberti and H. S. Duncan ; Esperanto by Harald Cteggf 


ITALIAN 


pa".' -HUH 


By Francesco de Feo 


IRREGULAR VERRS 


Second Conjugation 

Verbs in ere (short) -(•(mtiniied 
(Past Def. in si. Past Part, in so or s/o.) 
Accendere, to light 
Past Drf . — /Irrf .sT, acrc.sp, nrr^'<erf}. 

I ^nsf Pa rl . —A crest i. 

Accludere, to ciioloso 
Past Oef. — Aeclnsi., acrlitse^ acdusvro. 

Past Part. — Aca'Jusi). 

Conjugrtto likf^ acchidere : rnnrludere, lo non- 
clude ; escluderf, to exclude ; imiuderc^ to 
include ; prcrludcrp^ to hinder. 

Aliudere, to a,Uud(‘ 

Past Dff. — Allusi, allKse, allusera. 

Past Part. — AUhso. 

Conjugate like allindcrc: deh)dc.n\ to delude; 
illnderc, to illudo. 

Appendere, to Innig up 
Past Dc.f.' -Appesi, appesf. appesero. 

Past Part. --Appeso. 

■m 

Ardere, to hum 

Past Def.—Arsi^ arscy drsero. 

Past Part.-- Arsa. 

Chiedere, to ask 

ind. Pres. — (liiedi) (chic>j<jo). ('to. ; rhialont) 
(diieytpnKi). 

Past J)cf.--'Chiesiy rhlisc, chirsao. 

Snhj. Prcs.-'Chieda (chleffrja), etc.. 

Past Part. — ( >Vi i csta. 

Conjugat<‘ like chivdcrc ; ririn'i'dnr, to r«*quest. 

Chiudere, to shut 
I *aM Drf. - Ch i u.si\ ch i ns(\ rh i ifsero. 

Past Part. — Chinsa. 

Conjugate like chiudere : eoucin'udere. to 
eouclude ; discliikderey to open, to disel»).s<*. 

Concedere, to grant 

Past T)ef. — Conccssiy concedci, eancedelti ; am- 
c^sscy concede, conccdcHc : etmeesscra and cou- 
cedetiero. 

PoM Part. — Conccsso {canredufo). 

(conjugate like concedero : suceederc, to suee(it*d ; 
Tcdden, 'to recede. 

Decidere* to decide 
Pwd< Def, — Decisi. dedscy deeisent. 

Past Part — Dec iso. 

Conjugate like dcciderc : rcr'idere, to cut ott'. 

Difendere* to defend 
Pa^ Def, — Difesi, difese, difesero. 

Past ParL--Difsso. 

Conjifgato like difMere : offenders, to offend. 
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Dipendere, to depend 

Past J)ej. — Dipesi, dipese, dipataro. 

Past Part. — Di peso. 

Dividere, to divide 
Past Del. — Divisiy din'se, divlsero, 

Po.st Part. — Dirisa. 

Eludere, to elude 

PaM Dej . — EJusiy diulci, chidetll; eluse, elude, 
eludette ; cluscroy and eludettero. 
l*ast Parf.- -Etuso. 

Esplodere, to explode 
Past i>ej,~-Ksplo.siy esptit<^ey cspldHc.ro. 

Past Part. — Ksptoso. 

Evadere, to evade 
Past Dej. -Erasi. ernsCy erdsero. 

Past ]\trt. -Eraso. 

Fonderep to nndt 

Past Dej. — Pusiy /usCy fuscro. 

]*nst Part. — Vuso. 

<.V>njugat(' ]ik(' fond ere : eonjonderey to eon- 
found ; diffdndere, to diffuse ; effondere, to pour 
out ; infdndcrey to infuse, 

Incidere, to engi*avo 
Past Dcf. — tueisi. incise, inrUrro. ' 

/*ast l*art. —/nr iso. 

(’onjugale lik(‘ incidor : coinrlderCy to eoiiKude 

Remarks on Irregular Verbs 

1. The greater part of tlit^ verbs in -ere t'nd 
in ]){ist detinite in ~si (first ]»erson singular), -se 
(third pi'i'son singular), and -sm (third jH'rsoi) 
plural). As has been already seen, the otlur 
persons arc^ regulai*, thus ; 

Accendere (to light). Past, def.: accesi, accen- 
dc.sti, areese, acrendemnio, accendeste, ac<iese.ro. 

(Uiiuderc (to shut). Past def, : cliinsi, chindcsti, 
ehiuse, chiudemmo, rhiude.ste, chtusern. 

Deciderc (to decide). Past def. : decisi, decidesti, 
e(e. 

2. Tho past }>articiple of these verbs is nearly 
always irregular, and is formed by tho addition 
of the terminations -so, -to, or -sto, thus : 

Rid ere (to laugh). Past part. : riso. Leggere 
(to read). Past part. : leito. ChiM^ere (to ask). 
Past part. : c.hieMo, 

3. The verbs with the stem ending in d, n, n\\. 
lose these letters before the s of tho terminations 
si, se, serOy of the past definite, and the tormina' 
tions so, slo of the past participle. Thus ; 

Ardere (to burn), arsiy 1 burned; arso, biOTcd. 
Rimanhe (to remain), ritnasi^ I Remained ; 
rimasto, remained. 

SpMere (to spend), spesi, I spent ; speso, 
spent. 






MHaUAGCS-ITAI-IAIi . 


4. A jfow verbs ohazvge the vowol of the stem. 
Example : fdndere (to melt)— Def. : fusi ; 
Pant Part. : jvso. 

Exkrcise XLIII. 

1, Veilet<? so hanno accoso i luini nella nala 
da pranzo. 2. Che cosa a veto oimcluso ? 3. 

Kssi spevavano di ottcnere chi sa cho, ’ma son 
restati dolusi (disappointed). 4. Gli scio]>eranti 
arsero una gran quantita di grano. 5. Kgli mi 
chiese del dimavo, ma non gliem^ diodi. 0. 
(^hiiideto lo iinestro, perchc si avviciiia un gran 
l omporale. 7. Oggi o fesla, c in Me lo hottcglu^ 
sono chinse. S. Tiitti corrono verso la chiesa ; 
chi sa oosa aara auccesao. i). Kssi (lccis(M*o di 
))artir stlbito, aenza aspeMar(* il vosM’o avviso. 
10. Si 6 offeaa perche non Ic ahhiamo rtvstihiito 
la visita. IJ. L’Ttalia cm divisa in lanti 
piccoli atati. 12. 11 prigionicro (prisoner) dust' 
la vigilanza dclle guardic c riuKci a fnggire. 13. 
Si confiisevo le lingue. 

Eseu( izio nr Lettura 
Nei tunmiti* popolavi e’ e acnqirc iin certo 
numero d'lidmini che, o pcT nii riacaldainento 
di pasaione, o per nna p<n\suasiono fanatica, o 
per nn diaegno scellcrato, o ]>(*r un mid<‘detto 
gusto del aoqquadro,- fanno di tut to p(‘r isping<‘r 
coao al pt^ggio ; ]n'opongono o ]ironidvono i 
pin spietatP conaigli, sdOian ncl fuoco ogni 
\ olta (he principia a illangiiidire : non e mai 
troppo per oostoro ; non vorrehbero clui il 
tumulto avesse (iiu* ne inisura. Ala per 
contrappeso,* c’ e sempre anclu* un certo numero 
d’altri nclimini rhe, con pari ardorc e con in- 
sistenza pari, s’adoprano*' per ])ro(lur IVftVtto 
(5ontrario ; taluni mosai da amicizia o da })arzia- 
litii per le i)ersone minacciat(‘ ; altri s<*nza 
allro impulso'* cite d'un i)io o. spontaiico orron^ 
del sangue dei fatli atroci. fl (ucio li lM*nedica. 
In ciascuna di qiu^sle due parti oppostc, anche 
tpiando non <u siano (utiKHTti ant(*cedenti, 
1 uniformita dei voleri crea un concc'rto islan- 
taiu^o nolle operazioni, ( hi forma poi la iiiassa, 
c (piasi il materiale dtd tunnilto, e un luiHcuglio 
accidentale d’uoniini, che, ])iu o mono, jtcr 
gradazioni indefinite, tengono deiruno o d(4- 
I'altro estremo ; un po’ riscaldati, un po’ furhi, 
un po’ inclinati a una certa giustizia, conu^ 
I intondon loro, un po’ vogliosi^ di vederm* 
(pialenna grossa,*^ pronti alia fer6(ua e alia 
inisericordia, a d(4estare e ad adorare, secondo 
cho si present i roccasione di provar eon ])ient^zza 
. 1 uno o Taltro Hontimento ; avidi ogni nioinenlt) 
'lisapere,di credere qnalchecosagtmsa, hisognosi 
di gridare, d'applaudirc a qualcheduno, o 
d’urlar^i dietro.” (Afanzoni, “ I Promessi Sposi,” 
Cap. XllI), Continued. 

Notes. 1, tumults ; 2, (tonfusion ; 3, iuhiimaii ; 
4, to CounU'rbalance ; 5, endeavour ; t>, impulse ; 

; JR, something striking ; 9, to howl after 

him. 

Idiomatic Eapresaions 

The student should become familiar with 
the following expre.ssions, which are of daily 
use; 

la genlilezm di, to be so kind as 
£0^ finito, to bo over 

Pio spetldcolo i finito, the performance is over 


M i si dk-e, I am told 

Mi e stato detto, 1 hav(j been told 

Avh‘ notizie. di, lo hear from 

Non ho nothie di Ini, I haven't hoard from him 

Parei meglio, 1 had better 

Fareste molto wiylin, you liad much better 

A che serve ? what is tlie use V 

Secnndn me, in my opinion 

Secondo Ini, according to him 

Fsser di rattivo nwore, to ht^ in a had temjier 

Sernrsi, to help one's s(*lf 

Si srrra, li(*lp yourself 

Avere da, to have to, to Ix' ol>liged to 

K.xkrcise XLLV. 

1. .\l)l>ia la gentilezza di diriui (!ome si dice 
quest o in Ingli‘se. 2. Quaiido arrivammo in 
chiesa il servizio (‘va gia tinito. 3. Jnvcce 
di star qni a far nientt*, hu’estc molto meglio a 
stndiarc la vostra lezioiu' dTtaliano. 4. Avete 
tu>li/i(i del signor Garlo ? a. No, non abbiamo 
))iij notizie di lui ; forsi^ jion e a Londra. (1. 
l-.as(*i{itenii in pjiee, vi prego ; s«)n di cattivo 
uinort* oggi, senza sapern<‘ il pen4ie. 7. So lo 
capita di V(‘derc (if gon. happen to see) il suo 
amico, abhia la gtmtilezza di dirgli di vimiri^ 
da Die Ktas(‘ra, piu'cho lio da parlargli. S. Mi 
dispiae(‘ di non potero aceoinpcguarla ; ho 
da scriven^ d»‘llo If'tten^ im})ortantissime. 9. 
Secondo m(‘, in primavera ricomiruau’anno lo 
osfilita. 10. A clu^ servono (piesti ferri ? 11. 

Si serva. signore ; comcj vi^dc^ tut to v pronto. 
12. \ ehe .serN o ritornan; sul passato ? Quel 
oh' e fa.tto e fatto. 

( V)NVKRS\Z10VK 

Chi ha ehiuso la porta ? 

1/ Jio cliiusa io. 

(hi lia acces.. il huiie nella tnia eauuM’a? Lei, 
noil e vero ? 

Io no ; lua gia aeci'so (piiuido sono luitrato. 
(’lie gioruali ha comprji.to ? 

Ho com])rato il ('orriere dvfla Sera, e il Matlino. 
Quale vuole ? 

l/uno o I'altro ; fa lo stesso. 

Non ho piu notizie di suo ui}>ot(* ; dov' ? 

K <'hi lo sa ; (* un amio die. non ei serivianio 
piu. 

Di dii sono (jueste carte i 
Sono iui<*, grazi(*. 

Mi e stato detto (he la signora N. e di iiiiovo 
a Firenze, sai’a vero ? 

Secondo mo dev’ (‘ssiu* vero, ]>ei’(^lie I'altro 
giorno m' e jiarso di V(*dc*r(' la siia eaineri('ra. 
Dio huono, die donna ! 

Kkv to Kxekimse XL. 

I, When^ did you know that gentleman? 
2. 1 kn(‘w him at Nice last year. 3. I acknow- 
hKlg(‘ my mistak(‘, and 1 beg your pardon. 
I. My esti^cm for the. young sailor inereasiid 
niueh when I heard him ))r.iised in sucli a way 
by hi.s ( aptain. 5. One knows where one. was horn, 
but one does not know where one di(^s. 9. H(i 
was horn of very poor parents, hut by (jonstant 
work ho has succet^ded in putting togetlior a fair 
fortune. 7. They have insisted so mueJi that 
I hav'e ond(*d by yielding. S. At the end of the 
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dinner, all drank to the health of the married 
couple. 9. The thieves broke the glass of a 
window on the ground floor, and penetrated 
into the house. 10. To-day I was present at a 
terrible scene ; a poor mason fell and broke his leg. 

Kkv to Exercise XLI. 

1. I'ho liouse of vdiich I liave spoken to you is 
in Via Roma. 2. He who cannot obey does not 
know either liow to command. *1. Do what 1 
have told you, and you will ])ros])er. 4. We 
must love him who loves us, Imt we must not 
liato him who hates us. 5. I thank you for 
tlie many proofs of friendship that you have 
always shown me. 0. Let me see what you 
have in your pocket. 7. 1 liave returned him 
the money that he lent me. S. The lady whom 
you have seen is our landlord's wife. 9. The 
order that you gave m(‘ has been faithfully 


executed. 10. That is all I know; I cannot t(‘ll 
you more. 11. The aged husbandman plants 
the seed of the tree, umose fruits his sons and 
grandchildren will see. 

Key to Exercise XLIL 
1. How much have you paid for this hat ? 
2. Whose pocket-book is this ? 3. Who hiis 
brought this luggage ? 4. That gentleman In 
an Englishman, is he not ? 5. Which is the 

train for Rome ? fl. What have you ordered 
for ('hristraas ? 7. What is the matUir witli 

these boys ? S. Who is that (man) ? 9. At 

which station shall we stop ? 10. To whom 

hav(‘ you given the ticket ? 11. What has 
your fatlur said ? 12. Of which lady art? 
you talking ? 13. In wliat year were you born ? 

14. Of what is your cousin thinking ? 15. Wlio 

has asked to be admitted ? 
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IRREGULAR VERBS 

Third Conjugation 

1. S'aaseoir, to sit down, n'etant 

asffifi. 

Ind. Pres,—je nianHmhy in faasiedft^ il 
sa>isiedf noun nous asseyims, vous C(tus asseyez, 
iLs sasseyent. 

Imperf, — j e m'(t'<svyals. 

Pant Def. — je fnansls. 

Future. — je niastdera i. 

Cond. J^res. — je iiiasmvrais. 

Suhj, Pres. — f/ue je tn asset/ (\ que tu t'asseyes^ 
qu'il sdisseye, que 7ious nntis usseyionSy que rous 
ro'US asseyieZf quits s'asseyent. 
fmperf. — que je tn'assisse. 
fmperat. (positive), --assicds-toi., qu it s'asseye^ 
asseyons-rious, asseyez-roiis., (/u ifs s'(fsseyent. 

hnperat. (negative ). — ne t'(i>-'<sieds /tas^ quit 
ne. s'asseye /ms, ne nous as.seyons pan, fie rous 
asseyez jms, qu Us tie s' asseyeut 

There is a transitive form asseoir, to seat. 
The alternativi? eonjugatioii, je nfassois, je 
tn^assoyais, je niassoira, etit., is seldom used. 

2. Mouvoir to move, riwuraut, mr, f. muc. 
hid. Pres. — Je mens, tu tneasj il tneut, hou,9 

mouisms, mus niourez, ifn tneuretU. 

Imperf. — je mo uva is. 

Past Def. — je mus. 

Future. — je mo u urn 1. 

Condit. Pres. — je moiirrais. 

Svhj. Pres. — que je rneuve, que tu meures, 
quHl nieuve^ que nous mouvionSy que vous mouricz, 
quHls niP indent. 

Imperf. — que je musse. 

The derivatives emouvmr, to move, to atfect; 
Femonvoir, to be aflected, and promouvoir, to 
promote, take no (dreumflex accent in the 
past participle : emu, promu. 

3. Pouvoir» to be able, poavant, pn. 

Ind. Pres. — jc peux, or je puis, tu peux, il 
ppMt, no9is pouvons, vous pouvez, Us pmvent. 
Imperf. — je ponvais. 

Past Def.-’^je pus. 


Future — je pnirrai. 

Coud. Pres. — je pourrais. 

Suhj. Pres.- -que je pnisse, quo tu puisnes, 
qu'il puisne, que nous puisswns, que rous puinnie:, 
</u'iln puinneut. 

Imperf. — que je /msse. 

Of th(‘ t\sn forms of the first person singular, 
pres(*nt indic'ative, /mis is the only one that, 
ean he us(*d intt'rrogativoly : Puis-je? May I ? 

c’aii r ? 

Fii the Futme and the (\>nditional the two r'n 
are not })r(>noune(^d Si*]>arafely. 

Pauvoir is used ahsolutidy with the meaning 
of “ to be able to do *' : ,Ie ne. puis rien pour 
ltd, r ean do nothing for him. 

The Suhjuiietive followed by its siibjeei is 
used to exprc'ss a Avish. In that ease the lirst 
person singular takes an acute aeecnt : P'ui'ine-j>‘ 
reussir, puisniez-voun reussir. May T sueeeed, 
may you succeed, t^le. 

L Savoir, to know, saehant, su. 

hid. Pres. — je sais. In sais, il sail, nous savonn. 
vous .sarez. Us saveni. 

I m perf . — y> sava is. 

Pant Def. — je sus. 

Future. — je saurai. 

(\>ud. Pres. — je. snurais. 

Suhj. Pres. — que. je snrJie, que tu sadie'>. 
quit sache, que nous snehionn, que vous sachiet. 
qidils sachenl. 

Imperf. — que je susse. 

hnperat. — seadie, quit sache, sachons, aachei, 
qn'ils sachent. 

Samir and connaUre both mean “ to know.” 
Oonnattre means “ to know ” in the sense of 
“ to be acquainted with,” and therefore applies 
to j>crsons and places: Je connais son frm, 
T know his brother ; Il connait Paris, He knows 
Paris. .Savoir means “ t.o knoAV ” as the result 
of study : U sail sa legon. 

Savoir is also used when the object is a fact 
or statement, or a pronoun referring to a fact 
or statement : Savez-vms ce que je viens 
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flapprendre ? Do you know what I have just 
leaiD^ ? S'U kait venUf je le saurais^ If he had 
come* I should know it. 

Samir also means “ to know how to,’* and 
therefore to bo able : Get enfant salt dejii 
lire et ecrire, That child can read and write 
already. 

Savoir is frequently used negatively without 
ffos or point X Je ne sain re quc je dots fair(\ 1 
do not know what 1 should do. 

5. Valoir* to be worth, valant, rain. 

Ivd. Pres. — je vaur, tn. vanr^ il tvnt, noss 
rtdons, voua vale”, iU ealenf. 

Iwperf. — je valais. 

Pad Def. — je valm. 

Fut vre. — ; e in udrn L 

Ctmh Pres. — je vaudrais. 

Svhj. Pres. — que je rnille^ que in vailles^ 
(fttil vaille, que noa.s valinns, que i:ous valiei^ 
quails vailhrd. 

Imperf. — que je valu.s.se. 

Kquivaloir, “to Ix' equivalent,'’ and remloir, 
‘‘ to repay,” are conjugated like mloir. Pirra- 
hir, “to prevail,” differs from it in the Present 
Subjunctive: Que je prhjale, que tu pn'tnles, 
qu'il premie., que nous prevalians, que vous 
prhnliez, qii'ils prevalent. 

(). Voir, to see, voyaut, ru. 

Jnd.. Pres. — je vois, tu voi.h, il roit, mu.^ voyoiis, 
rous voyez. Us voierU. 

Jmperf. — je vuyais. 

Past Def. — je ris. 

Feature, — je verrai. 

(hnd. Pres. — je vermis. 

Subj. Pres. — que je. vok, que tu votes, qu'il 
roie, que nous voyions, que vous voyiez, qidil'< 
roienf. 

f m perf. — q u e je risst . 

In tlie Future and the (Vmditional the two 
I's are not pronoune(*d separately. 

7. Vouloir, to wish, want, to be willing, 
mulant, voidu. 

Ind. Pres. — je veu.v, tu reu.r, il vent, uoua 
t'fwhns, vous vonlez, Us veuleut. 

hnperf. — je voiilais. 

Past Def. — je vfjvlus. 

Future. — je mudrai. 

Cond. Pres.— je voudrais. 

Svhj. Pres. — que je veuille, que tu reui/les, 
quit veudlle, que nous rou/iovs, que vous rouliez. 
qu'iU veuillerU. 

fmperf.^jue je voulussr. 

. The Imperative is hardly ever used, exccqrf in 
the form veuilUz, or reuillez lien, “ please,” 
' have the kindness.” 

Bien add<;d to mnloir, gives the idea of 
ionsent: Venez-vous avec nous ? Je veux him-. 
Are you coming with us ? I am quite ^villing. 

En voiUoir d, means “ to have a grudge against,” 
“ to have designs on.” 

fl veitt d*amir agi sans le consuUer, He 
Imrs me a grudge for having acted witliout- 
oondulting him. 

Vmihir dire, literally, “ to vrish to say,” is the 
usual expression for “ to mean,” “ to signify ” ; 
One veat dire ce mit ? Wliai is the mt*aning of 
that word ? 


Fourth Conjugation 

1. Bolrot to drink, hivant, bn. 

Ind. Pres. — je hois, tu hots, il hoit, nous htiverns, 
vous huvez., Us hoivent. 

Jmperf. — je bnvais. 

Past Def. — je. bus. 

Future. — je boirai. 

Cond. Pres. — je boirai s. * 

Subj. Pres. —que je hoi re, que tu boives, qu'il 
hoive, que nous buvions, que vous buviez. qiiHls 
hoivent. 

Imperf. — que je hus-sr, 

2. Dire. to say, to tell, disauf, dit. 

hid. Pres. — je dis, tu dis, it dit, nous disons, 
tnu.s ditfs. Us disrnt. 

Imperf.— je di.viis. 

Past 1)ej. — je dis. 

Future. — je dirai. 

Cond. Pres. — je dirais. 

Subj. Pres. — que je dise, que tu dises, quit 
dke, que nous disiinK, que vous disiez, qu'lls 
disent. 

hnpe.rf. — que je dis.se. 

VV’iili the e\e(“|»tiou of red ire, to say again, 
which, lik(‘ dir,?, lifus vous redites in the Present 
Jndi<*ativc‘, and redites in the Imperative, all the 
dtM'ivatives liave -discz in the second jx^rson 
plural. Tiny are : dedire, to retraet, gainsay ; 
contredire, to contradict ; interdirc, to forbid ; 
medire, to hack))ile ; predire, to foretell (vans 
predisez, vous eontredisez, etc). 

3. Faire, to make, to do, faisaul, fait. 

Jnd. Pres. — je fais, tn fais, it fait, nous faisons, 
mus faites. Us font. 

Imperf. — je fmsais. 

Jhist Def. — je fis. 

Future, — je ferai. 

('(Old. Pres, je ftrais. 

Subj. Pres. — (fue je fosse, que fu fosses, quit 
fosse, (jue toms fos.Unns, que vous fassiez, qiCils 
fassent. 

hufKi f. — !/ut je fisse. 

ZV/Z/r, followed by an inliiiitivc, m<*ans “to 
(!aus(* to b(‘,’' “to get,” “to bav(‘.” Il fait 
hdtir uue maison. He is getting a lioiise built ; 
Je ferai relier mes livres, I shall get my books 
bound. 

In this const met ion, if the second v(rb has a 
direct object, tht‘ object of faire. is indirect: 
Je le fais lire, 1 make him read ; but Je Ini fais 
lire im livre fram^ais, 1 make tiim read a French 
book. 

Faire, followed by an adj(;ctivc used as a noun, 
means “ to play tin? part of,” “ to pmiemd to be.” 
1 1 jait le sourd. He pretends to be deaf. 

No\ins are occasitmally used in this construc- 
tion: Jjlomime. nest ni onqe, ni beie ; at le 

malheur vt ul que qui veut faire VaivjC fait la hHe," 
Man is neither an angel nor a fool ; but ill luck 
will hav(^ it that he who wants to play the angel 
make.s a fool of himself. 

E.XEacisi: XXXJV. 

1. Little Mary, scaled in an ui'nri-cl\^iv {k fautenif), 
wiw reading th»» story of Llttlo Rod Ki<ling-Hood 
(te Petit Chaperon Pouge). 

2. When the jwor girl had done her work, she usfid 
to go (and) sit down in the ashes {la ce.ndrc) ; that i.s 
why she was called (yinderellu (CemlriUon). 
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3. Do nob eit on the gra«s ; it in dump ; yoii would 
eatoh cold {s'enrhumer). 

4. He spoke e\‘ery moment (at etu^h iristant) of going 
away, but ho ulvvayH sat tlo%vii again raaseoir), 
aikd we could not get rid (ae drharraaaer) of liim. 

5. To {pour) ino\V hii:* hearers {aiuiitcur) tlie orutor 
must himself l)e moved ; one does not move without 
being moved. 

0. An army is a body atiinialed iunimer) by {dr) 
an infinite number (t/ar ivfinitr) of different pas- 
sions wliich a skilful {hahilr) man sets in motion 
{faire motimtir) ff>r the defence of tlio fatherland ikt 
jtatrie), 

7. Wla'ii we (on) cannot do wluit we wisli, we must 
try to w^ish what we can. 

S. Wo speak littl<' wls'ii \aiiity does not make ns 
si>eak. 

1). VV(^ easily forget our faults when they are 
known only t<» (dr) ours<'lves. 

Itt. l'orfo(!t ^ulour is t«> do without witnesses 
{Ir trtnoin) A\hat we should be ea[)able of d<»ing hefon* 
everybfxly. 

11. W<'uk peo]>lp {la prr.s>'um') eamioi ])e sine«Te. 

12. We are nearer loving those* who hate ns 
than tliose who love us mor^^ than wo {nr) wisii. 

13. A j»liik»so]»)ier Jias said that few pt'ople {(/rns) 
know how to be old. 

14. Vanity makes us do niore things contrary 
{conlre) to vair taste than (does) reason. 

15. Whut we kJiow is lillh; in eoin]»arison with 
{dr) what w«i do not know ; and sona'tim(‘S, even 
wluib we do not know is jtjsl what w’c «»ughl to know. 

Itt. To know' that oms know s not hing (it ) is to know 
a great deal. 

17. The man who sells himself is always paid 
more than la* {nv) is worth. 

18 . (ireat tlurughts eoiia' from th<* lu'art. 

10. 'rho pr(»verh tells us that ('verythiag eoiia's m 
due. time {a point) U} ^him) who knows lauv to wait 
{altcndrr). 

20. We Hp<uik well {ditr. du hirn) of <air friends for 
tw'o reasons : tii'st of all {d'ahord) that {pour quv) 
they may learn that we .sjteak well of llieni, aiul 
then {rusuilf)^ tliat tlioy may .speak well of ns. 

21. What a judi<'i(»u.s (ya(//('/<//.r) foresight {la yve- 
eeyaarr) was not able to pul into tlm minds (i!’c.vpr/7) 
of men, a moi(‘ imp<*rious mist r('.ss {imprrirux^ 1 
mean experience, has forced tlg'in to heliev<< (it). 


22. Tell U8 what we must do, and we shall do it 
immediately. 

Key to Kxkrcise XXXITI. 

1. Jitj Petit Chaperon Rouge partit pour allei 
chez sa grancl'mere, (fui domeiirait dans im aiitir- 
village. 

2. liC loup qu'cllo reneontra lui duinanda on 
elle allait. 

3. La iM?titc lUle lui dit : “ Je vais voir iiia 

grand’ mere et lui porter une galettc avec un jiKdil 
])Ot de heiirre quo ma mere lui eiivoic.’* 

4. Ijo loup sc in it a courir de ioiito sa fore(> 
par le eheniin (jui etait Ic plus court, et la |X5til(' 
iille s'eii alia pur le elieniin le plus long, s’amu.sanl 
a eueillir des noisettes el a courir apres dc.s pafiilloiis. 

5. Le (’hat Bolte dit a TOgre : “ On iii’a a.ssuie 
({ue vous aviez It* pouvoir dt! vous changer cii un 
rat et line souris ; jt* vous avoiie <pie je liens eela 
tout a fait impossible.” — “ Iinpo.ssihle,” reprit 
rOgre ; “ vous allez voir.” 

(>. J1 ne tieiidra (pra vou.s. Monsieur le Marquis, ’ 
dit le Roi, ” <|ue vous nt* soyez moii gondre.” 

7. i.c Cliat devint grand seigneur, rt no counil 
phis apres h's souris quo pour so diveriir. 

S. La fee dit a Cendrillon : ” Va dans le jardin ; 
til y Irouveras six le/ards derriere Tarrosoir; 
a]iporte-le.s-moi.” 

Ih “ Je te* iceoiiimande siirlout de ne pas pa.sser 
ininuit ; si tu demeiires an hal un moment de plus, 
toll eaiTo.sse redt vietidra citrouille, tes chevaiix 
ties .souri.s, te.s laqiiais des le/ards, et tes vieu.x 
habits rejireiitlront leur premiere forme.” 

10. La vieille fee tlit tpii* la princessc so ]a?rcerait 
la main <run fu.sejiu, et (pi'clle t*n uiourrait. 

11. La jirineesse sc pereera la main, mais ello, 
ii’en momra ]»as; an li(‘ii d'eii niourrir, ello toni- 
ix‘ia thins un profond sommeil qiii dnrera cent ans, 
an bout iles<picls le lils tl’iin roi viendra la reveillor. 

12. Le P(‘tit Ooiieet alia se rc(u>iieli(*r et ne dorinit 
jioint dll resl(‘ de la nuit : il se leva de bon matin, 
etalla.au hord d'un rui.sst'aii, ou il cinplit se.s po< lie.s 
tie ]M*fis eaillou.v blaiu's, et ensuitc revint a la 
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I SPANISH 

UNCLASSIFIABLE IRREGULAR 
VERBS — continued 
Third Conjugation 

Asir, to seize, ‘grasp, aair ndo, amlo. 

/ nd. Frra. — r/Af/o. n,sY’.‘^, asr, aaimo-s, aata, asm. 

hniH'rut. — tiayn, asqamoa, add, aatjau. 

Subj. Pn s. -asqa, nayaa, aaga. (tagamos, asgais, 
a^gan. 

The other tenses are. all r(‘gular. 

Conducir, to lead, to eonduel, condtirkndo, 
conducido. 

hid. Prra.—coudazco, roudurra, mud arc, nm- 
durimoa, condack, wuduau. 

Vast f)(f. ajndirjr, condujislc, condnjof can- 
dnjiims, condujistris, condnjrron. 

fmpera^, - conduce, comlnzca, condnzeamos, con- 
dneid, co7iduzcan, 

Svhj, Pres,^coHduzca, coudnicas. conduzca, con- 
diizctwwSf conduzcais, conduzcan. 

Snhj, I^npcrf'. — condtijera, condujeras, condujera, 
condnjeramoa, condnjerais, condnjvran, or con- 
dujpM, etc. 

&ubj. Fut.—cofidujh'c, condujeres, condnjere, co4- 
dujerfimo», eondujereist condujuren, 
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'Hie Fill lire of the Indicative and the. (’ondition.il 
are regular. 

Decir, to say, to tell, diciendo, dicho. 

Ind. Pres, digit, dievs^ dice, decimm, dreis, diern. 

Past Jh f. dijv, dijisU. dijo, dijitjats, •dijistd'^, 
dijrron. 

Impii'af. di, diga, digainos, decid, digan. 

Snbj. Pres. - diga, digas, dign, digattws, dignis, 
digan. 

Suhj. Imperj.—dijera, dijrras, dijera, dijeraino'^, 
dijerai^'i, dijrran or dijese, etc. 

Snbj. Put. —dijert'i dijeres, dijere, dijerenios. 
dijereis, dijeren. 

The lm]M*rfeet of the Indicative is regulai’, th<’ 
Fill lire and the (’onditional have the regular 
t'ndiixgs a]>plied to the stem dir. Kxam]>lc: dire, 
etc,, diria, etc. 

All the derivatives of dc.cir, as cantradecir (con* 
trad id), desdecir (to give the lie to), etc., are con* 
jugtttccl in the same manner as decir, save that tho 
second jierson singular of tho Imiicrative is gener- 
ally dice instead of di. Kxample; cantradice. 
decir, to bless, and nuddecir, to curse, are regular 
in the Jmjierfect and Future of tho Indicative, in 
the Conditional, and in the second person singula^^ 
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ftlKl plural of the Imperative ; in all other tenses 
tliesc verbs follow the conjugation of dech\ 

Ir. to go, yendOf ido. 

Ind, Prtn.—voy^ va-n, m, ratno-% mi**, mu. 

fmi)erf. — iba, iha.s, iba, ibamos, ibmf*,'iban. 

Past Def . — /m/, fuis{<\ fm\ fuimos, /m/.s 7 # /.v, fmron. 

Imperat. — ve, vaya, rauut.y, id, raynu. 

SiSj, Pres, v>ayu, vayus, vaya, myarnu'*, cayais, 
vayan. 

Suhj. huju:rf. — fund, fmras, fund, furramos, 
fnerais, fueran or fmisv, etc. 

Suhj, Fnt.—furrr, fum s, func, funnuos, funris, 
furren. 

The Fiiture of the Indicative and the Conditional 
are regular. 

The reflexive, verb ir-sr, to go away, is conju- 
gated in the saiiie. way as ir. 

Ind, Prc.v. — me voy, tr rn^. an va, }ioa mmoa, 
us vats, se van. 

Oir, to hear, uyeudo, oido. 

hid. Pres. ~ oigo, oyna^ oyn, oimoa, ois, nynt. 

Past Def. —oi, oistv., oy6, oimos, uisteis, oycrou. 

Jmperaf.-^oyt, oiga, oigamos, uid, tngau. 

Suhj. Pres.- uiga, oigas, uiga, oigamos, oigaia, 
oigan. 

Suhj. Jmy.—nynra, oyeras, oyera, nyinimoa, 
vyerais, oyerou or oyese, etc. 

Suhj, Put. —oyrrn, oynrrs^ oyn\ , oyh'nmos, oyirt ia, 
oyeren-. 

The Im[K*rfect and Future of the fndicative and 
the (conditional are r<*gular. 

Salir, to go out, salievdo, sa/ido. 

hud. Pres. — saiga, sales, safe, salimos, saih, 
salen. 

Fui. — sMre, saldrds, saldrd, saidrnmos, said ri is, 
aaldrdn. 

Cond.-^saMria, sfddrias, saldria, saldrianun, sal- 
driais, saldria n. 

Imperat. - sal, saiga, safgauats. salid, salgau. 

Subj. Pres, —saiga, saigas, saiga, salgamos, salgais, 
saiga n. 

The other tensr.^ ar(^ regidar. 

Venir, to coiue, vinieudo, veuido. 

hid. Pres.—vengo, vinirs, vinir, rnuimim rnns, 
vionen. 

Fnt. — vendrn, vvudrds, reudrd, n udrnmoa, n u- 
dreis, vc 7 idrdn. 

Past Def. — vine, mniste, vino, rim mo.'., nnt-dia.s', 
vinkron. 

( ^oud. — vendria, vendrias, rendria, n ndriamos, 
ve ndriais, vendri a u . 

imperat, — nen, rniga, rengamos, venid, reugan. 

Suhj. Prej\-- veuga, rnigas, rniga, vengamos, 
migaiSf vengan. 

The other Umscs of the Subjunctive have the 
regular endings applied to the hteni rin. Example ; 
vinkra or viaiese, etc., rhiitre, etc. 


I»*resular Past Participles 

The following verbs have irregular past par- 
tici^des : Past Participle. 


Decir, to say, with all itH"| 
derivatives (except 6cndectr— ben- 1 
dito, and tna^decir— maldito), as | 
eorUradecir, to contradict, etc. j 
llAcert to make, to do, and I 
, its derivatives, contrahacer [ 
(to counterfeit), falsify, etc. J 
Morir» to die. 

Pimert to ]^t, to place, and I 
all its d^vatives, as oponer, J- 
to oppo^y etc. J 


dieho, 

contradichoy 

etc. 

hecho, 

contrahechoy 

etc. 

pimto, 
opuestoy etc. 


Solver, to solve ; this vorb'j 
is obsolete, but its derivatives | stiello, 
have the same form of past par- | almulto 
fieiple, as absolcer, to absolve, etc. j 

Ver ,to sec, and its derivatives, ) risto, 

as prneer, to foresee. f pre risto 

Volver, to n‘tujn, and alll rudto 

if ^ dcrivalivos. as deroh'nr, to give I V 
ba.-k. ^ j 

Double Past Participles 

'riie few verbs wliicli follow have a true double 
past j>artici])lc. Other so-callcd double participles 
are simply adjectives, and cjiu only be u.scd with 
ser and esfar. The true participle must admit of 
halnri Pad. Particiide. 

Freir, to fry; the sccr>ud i , ... 

form is preferred with estar. 1 fmio, fiio 

Injerir, to engraft ; the | 
first foi»n is us(‘(l with edar and | injerido, 

haht r, th(^ s(‘eond as ‘ graft(‘d ” i inje.rto 

without auxiliary. / , 

Oprimir, t<) oppr(‘ss; tlie ( oprimidn, 

sceond form is not often used. t npreso 

Prender, t‘» arrest ; l)otli | 

forms may be used with Imhn,'. m^io * 

tlu‘ seeoiui is uujst usual with sn\ | go. so 

Proveer. to ])rovide ; the t .^oeeido 

seeoiid form is must usual with ' . ’ 

j 

Romper, to bi eak, uaed botli | 
w'itli faihernnd (star. ^ 


Pad Particiide. 
fn ido, frit a 

injrridtf, 

inje.rto 

oprimidn, 

opreso 

prendido, 
pre so 

prove ido, 
prorido 


Defective Verbs 

Placer, to please*, is used only in tlie third 
person, singidar or ))lural, in the following moods 
and lenses ; it. is always a< eompauicd by a p<nsonal 
pronoun in tlie objective ease. Kxample: me place, 
it jileases me, et<*. 

hid. Pres. - ptaee ('and. —plaeeria 

hnperf. 'plaria Snbj.Prrs. - pUr.etiuY plegue 

Past hi f. - pi ..jo or Subj. Impn f. — plugutera, 

/laeib plariera, plugiese, or 

Fut. - }tlae( rd jlarii sr 

Roer, to gnaw, is found iu the following forms : 

Ind. Pres, nut, rofV/o, and royo, rocs, roe, etc, 

tSnhj. Pres, roa, roiga, ami roya, runs, roign.s, 
and rtn/as, etc. 

Notk. Corroer, to (orrodc, ditleia from ran', 
the Ind. Pns. b.ciug r.orroe, corrovn, and tin? Snbj. 
Pre.'^, corroa, rorroan. 

Soler, to n.si-, to b(^ accii.stomc'd (jiast partudplc, 
solido), is only used in tlie following b‘nscs : 

Ind. Pfe.s. Sutto, snele.s, snrle, .solenios, soleis, 
surlni. 

I mp*jrf. Sftlid, .soUas, solid, sol ianios, soliais, .'iolian. 

Yacer, to lie, is chicHy u.sed in th<‘ form of 
'' aqui yaer** in opitajilis. Other form.s of the 
verb are rarely usc-d. 'riu* following t(‘n.scs are 
irregular : 

hid. Pres. ya:.eo or ya^go. yact s, yan , etc. 

hnperf. yarn or ya::, yaced. 

Snbj. Pres, yazra, yazeas, yazea, etc., or yazga, 
yajjas, yazga, etc. 


Vocabulary— Vocabularlo 


A elieht 

Una area I 

j (iraeefulnos 

(hu'bo (in.) 

A IjOW, an arcli Un an o 

1 The eluw 

ba ^jj^arra 

The quiver 

El careaj 

The gutter 

Ja getora 

An arrow 

Una floeha | 

1 Spinning 

The spinninu- 

Hilar (in.) 

Tlio flannel 

ba franela 

La lufca 

To c'harter a 

F'letar un 

whcel 


ship 

buque 

Inaccurate 

I ucoirccto 

The freight 

El flete 

IndiKL'iit 

Imllgcntc 

Laev 

Perexoao 

Infamy 

lufiunia (f.) 

A floriHt 

Un (una) 
ttorinta 

1; nfortunutely l)e8{?nu*ia- 
ilaincnte 
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Vocabulary — ^Vocabulario 

To inliariio Inflaiiiur I A »late qimi r.v I 'ii piswirrai 

A iiiuuntain ITii monte, iiua A j>et»ble-Htono Un ifiiljnrro 

uoiitafiu ! The elay K1 baiTO 


Mountain*sl(h 

La fakla de mi! Tlie bar 

TiU tmrru 


monte 

i To ripen 

Madnrar 

A \ ale 

Till valle 

Mature, ripe 

Maduro 

A cttve 

Unaeueva 

A Hheep-fold 

t 'u majadai 

The sand 

La arena 

Ueolikii 

Majadero 

A w'hetbttoMO 

rna piedra de 

To eummit 

Suieidarse 


amolnr 

Huieidf 


A brick 

Un liidrillo 

Ih'foniied 

iJeforme 

A roof-tile 

Una teja 

To l»e ]>lcas(‘d 

(Jjiiedar con* 

A Hlnte 

Una pizarra 


teido 

* 

Exercise 

XVIIL (1) 



IVaiiHlattfi the fo’l. 'vinj' into vSjMiiish : 

J. One cannot say, I .sliall not drink of this 
water.” 

2. We arc goln^ to the tlieatre to-nig)it. We 
nhall go in a earriagt'. 

Ih (hirising his fate, lie eonnnilted snieide. 

4. ns hlcss Provid(‘n<‘o for its benefits. 

5. lx‘t ns liear the good advice that is given ns, 
and, after liearlng. follow it. 

(). Come when duty calls yon and rejoiet* at 
eoniing. 

7. The world has absolved ns of all guilt. 

K. The son of Mudatii T. is deformed. 

1). A despot o])pressos those who siirroniid him, 
but in oppressing makes himself hated. 

10. Theycaptnred thc' assassin, lie was talom 
after offering great n‘sisfan<‘e. 

11. 'riiere is a shop which is I'alkal (calls itself) 
‘‘ general provide'!*.” Tt has provided for many from 
the cradle tx) the gi a v<‘. 

12. My watch is broken, and thc .servant broke 
the tnml)ler after breaking the dish. 

Exkk(TSE XV III. (2) 

Translate the hjllowing into Knglish : 

1. Kn Holanda se enctientran areas atdignas 
talladas con gran hahilidad (juc son may aprcciadas. 

2. K1 carcaj de (.'\ipido esta lleno de tlechas 
traidoras. 

2. h\\\ al llorisla y compre lloies escojidas y 
olorosas. 

4. Con sus garras me araub cl gato. 

n. K1 arte de hilar ha pasado de moda, antigna- 
mentc hasta las rcinas hilaban, y con cl hik) (pie 
prodnciaii con sus ruecas tejian lien/os muy linos. 

0. Kmc hombre se cree nn c.scritor de ]irlmera, yes 
tan iliterato (jiie todas sns eitaciones son incorrectas. 

7. K1 inlhiinar las malas pasiones de nnestro 
projimo es una infamia. 

8. Illn las faldas de los moiite.s sc hallan musgo, 
heleeho.s, y eesjH'd silvestre. 

0. A voces sc enenentran en la arena a la or ilia 
del mar guijarros de cierto valor. 

10. Pnsirnos las inan/.anas y peras a madnrar. 

Kev to KxEUdSK XVn. (I) 

1. Andnvimo.s de nn piu'hlo a otro. Ando mncho 
sin eansarme, |K‘ro el no pnerle andar. 

2. I..e di liinosna a nn pohre, me dii gusto dar al 
verdadero ne< esitado. 

3. Yo ipiej )0 on ese sillon, y aipiellos cupieron 
on ol sofa, y ol niho eahe cii la euna. 

4. Podels tomar ose manuscrito si os (]ue jnieden 
Vds leerlo. Xo jmodo docufrarlo. 

5. Ponga el ])an sohre hi me.sa, y (lospues lo 
pondre on el a]>arHdoj* nnentras jionen la mesa. 

(it Qiiiero que me escuehen, y olios no qiiieron 
olrme, 

7. Mia amigos saboii de incmoria la historia de 
Iiigla terra ; yo so iiiny bien la de Espana, y con el 
tJempo la sabrdn olios tambien. 

8, Traigan & la vuelta la buena fortuna con Vds, 
y deapueh de traida, esjiercmos quo so qnedara. 
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9. Esto cnadro no valo mucho, pero despues de 
linipiudo valdra mas, y no me oxtrauaria <juc 
ontonces valiese mutdio. 

10. Veo qne su amistfid es dada 4 otro y viendolo 
la mia disminViye. 

11. Las fabulas dc Lafontaine no son tun 
cunoeidas eomo las d© Esopo. 

12. T^a faehonda do ese iiombn^ es ridicula. 


Key to Exkkcise XVTI. (2) 

1. The tobacco factory of Seville is one of the 
curiosities of the town. 

2. 'I'hc [x'ople in Andalusia wear ^sashes of 
brilliant colours ; the otfoct is very picturesque. 

3. The word ffitigUf besides being used with the 
meaning of fatigue, is used as an exclamation which 
means ” how tiri'sojne ! ” “ what an atlliction ! ” 

4. In time of knight-errantry the knights rcK'cived 
from thc hands of their ladies a reward, which they 
kcjit and defended with their lives. 

5. 'riie Nalional (hillery in London contains very 
good picture.s. 

t». 'Phe hulls which come lo the towns for tli<‘ 
hull-fights are always called the cattle. 

7. There an^ lieggars who, flresscd in rags, still 
preserve, sonu' dignity. 

8. The exploits of the (^id are known all over thc 
civilist‘d world. 

9. Very pretty stuffs an* made of cotton. Thosi* 
of Manchester are the lx*st. 

1(1. At merrymakings the |K.‘asants dance ro^md 
hontires, 

11. Humility is a virtue, hut to humiliate the 
humble is the a< t of a despotic and proud ]K'r.son. 

12. Ignorance is daring. No one gives a more, 
decided and peremptory ojiinitm th.ni an ignorant 
|icrson. 


J»IU)SK EXTRACT X\'. 

From “ Notas sola e cl (/omercio I lispano-Britanico 
en cl a MO 1901.” 


One of the caiiM's ex- 
ercising (he greatest iii- 
Ihienee on tlu* reduction 
in the prices of .some* of 
the arln(*lc.‘< exported from 
Spain to the Lhiiled K ing- 
tlom is the unmethodical 
manner in which th(i ex- 
portation is carried out. 

'Pin* remarks w'hieh we 
are about to make may 
ap])lied to the export 
of articles of food, such 
as oranges, grajies, and 
raisins. 

The losses sustained in 
the year I{K)4 in conncc- 
lioii wuth thc tw'o last- 
mentioned fruits are at- 
tributable almost exclu- 
sively to the lack of some 
organisation in the Penin- 
sula, w'hieli would regulate 
foreign exports, and avoid 
the agglomeration of a 
eertaiii article in any one 
place at a given moment 
when the supply greatly 
exceeds the (lemaud at 
a time when in another 
market tic latter exceeds 
the former. 


I'lifi de las causas que 
(‘jerce juayor inthieuei.i 
sobn* el di'seenso cn lo.s 
]»rec‘ioK de algunos de los 
produclos de la exporta- 
eibn (‘spanola al Reino 
Tnido, estii en la iminera 
desordenada como dieha 
export avion se veriti(*a. 

Las obscrvacioncs ({ue 
vamo.s haccr puetlen 
apliearse a la exportacibn 
de productos aliment icios 
tales como naranjas, uvas 
y ])asa,s. 

Las perdidas cxjK'ri- 
mentadas el afto 1904, en 
los dos ul times produo to.s 
antes mcnoionados, de- 
bense, casi exelusiva- 
mentt*, a la falta de un 
orgaiiisnio u organiza- 
eibn en la Peninsula, quo 
ix'gule la exportacibn ex- 
terior, evitaiido la aglo- 
meraeion de un pre- 
ducto en una plaza en uu 
momrnto dado, cuando la 
ofertn ©xcede con mucho 
A la dcmaiida, en tanto 
c|uo en otro mercado la 
ultima ©8 superior a la 
primera. 





Thuu, for fXrtjjiplc, 
(and)- with resj^eet to 
^rapea, it happened that 
Almcria glutted the Eng- 
lish markets with a very 
large number of barrels 
at a certain moment, the 
result being a. very seri- 
ous fall in prices. Fortu- 
nately, the demand was 
very active in America at 
that time, and tlie sur- 
plus barrels were imme- 
tl lately re-^p])cd to the 
United iStates, where a 
good price was paid for 
the fruit, and a eatas- 
trophe was thus averted. 

The same happeued 
with raisins. Our growers 
began by enormously ex- 
aggerating the value of 
the crop, wliicli they 
estimated at an exceed- 
ingly short ifiguri*'. Facts 
soon demonstrated the 
mistake which they made, 
and all at once the Kiig- 


Asi, por ejempio, y con 
respeoto A la uva, resiilto 
cpie Almcria aglomer6 en 
los mercados ingleses 
grandes cantidades do 
harriles en eierto mo- 
mento, lo cual })rodujo 
una bnja importantisima 
en los preeios. Afor- 
tunadamentc, la de- 
manda era grande en- 
toiiees en America, y h»s 
harriles ipjc atpii sobra- 
ron fueron *reend)area«lo'-‘ 
inmediatamenie para los 
Estados Uriidos, <iondo so 
pago bieii el fruto, y asi 
se evil 6 una ratastrofe. 

Lo mismo sueedio eon 
la pasa. Fm]M‘zaron 
nuestros eoseeheros por 
exagerar enormemeiite la 
imjiortaneia dt; la cose- 
eha, (|ue calcularou en 
una cifra extrema- 
damenie |)equena. T^os 
heehos vinieron a demos- 


Jisli markets were flooded 
with a supply three or 
four times as great as tlio 
a v c r a g c consumption. 
And as every market has 
A limited }>o\ver of ab- 
sorption, the inevitable 
hapj)ened, and prices ex- 
jx'rien(?ed a sharp decline. 
Anti, as if this hy itself 
were not sullicicnt, Span- 
ish exporters, observing 
that lilt* Halti(* markcls 
were not buying siuh 
large (plant it ics as in 
previous years, brought 
over to England tlie un- 
sold pari'cls, t li e r e b y 
causing great congestion 
in these markers, the still 
greater deprcM'iatioii of 
the raisin and tin? ronse- 
(pient ruin of many ex- 
p(jrlers, who lost eiior- 
mons sinus during that 
season. 


de pronto inundaroii loa 
mercados ingleses con 
una cantidad triple d 
cmidruple de la quo ordi- 
narianiente consiimeu. Y 
coino los mercados tiencii 
uii limite en sii absorcidn, 
resultd lo quo no podia 
menos de oeurrir, (pie los 
])reeios sufrieroii tin gran 
descenso. Y si osto por 
si solo no era (lastante, 
los e\p(U‘tadores rspan- 
oles, viendo quo los mer- 
eados del llaltico no 
eomprahan las grandcs 
eaiiiidades de ados an- 
teriores, trajeron ii Ingla- 
terra las so brant es ipie. 
yior colocar alii teninn, 
eausando eon esto la 
eongestidn de estos mer- 
c.idos, la deprcinueidn 
nun mayor de la pasa, y 
la eonsiguiente riiina de 
mu( lios exportadore.s,quo 
]M‘rdieron fumtes sumas 
<•11 la eilada temporada. 


irar el error e.ometido, y 

CatUinueil 


ESPERANTO ‘'"".rir’"' 


By Harald Clegg 


ADJECTIVES- oonlimicd 

The adjective may be placed 
I'ither before or after the substan- 
tive which it qualities or of which it 
jircdicatcs something. Example : 

Li trovUs tro fort a la teo7i. TI*.? 
found Uio lea too strong. 

Sometimes it hajqiens that two 
nouns joined togeUier by and are 
qiialitiiMi by a single adjective, and 
in such eases the adjective niiist 
oirry the yilural sign j. Example ; 

Mi hams onklon kaj knzun 
jortajn, I liavi; a strong uncU; 
and cousin. 

This is an important point, Im^- 
eansc were the j omitted, it might 
appear that only the cousin was 
strong. When a plural noun is 
used and dillerent adjectives are 
required to qualify singly each of 
the several objects signified l»y 
that noun, then the singulur 
adjective must be ustxl. Example : 

Mi parolas la aiujlan kaj la 
liancan Ivfjgvojn, T speak the 
English and French languages. 

THE VERB (Future Tense) 

The future tense of the verb is 
formed by adding as to the root. 
TTie conjugation is, us liefore, (juite 
regiilur. Examples : 

, Morgan mi vidos mw (-e hi 
ktnuierio. To-morrow I shall sou 
you '.at- the concert. lU estos 
fehSaf paroli kun vi. They will 
.be happy to Sfieak with yon. 


VOCABULARY 

a&(m', subscribe hon(\st\ boniest 
afM\ atl'able, Jar/nf//, journal. 


kind 
(ujrahV, agree* 
aide 

(tli'y high 
aninz\ amuse 
ban', batli 
Ixd'f beautiful, 
tine 

blank' f w liite 
brak', arm 
cert', certain, 
sure 

rigared', <?igar 
ette 

carin' , ebaruiiiysj 
cid', heaven, 
sky I 


newspaper 
hag', cage 
kanari', cana ry 
ka^it', capture 
kar', dear 
lakt', milk 
(snbd.) 
lang', tongue 
later', letter 
(communica- 
tion) 

man>j', eat 
maten', luorninLi 
tnaffu ', rip(? 

mat lire 
mend', order 
(goods) 


danger', danger jiag', yiay 
dens', dense, rezultaf', result 
close ric', rich 

delru', destroy rid', laiigli 

dik', thick, romp', brtxilc 

^ stunt runiV, round, 

eh', echo circle 

ekstrem', ex- sag', wis(; 

treme san', health 

faciV, easy sun', sun 

gaj',gtiy, merry ihiUr', shoulder 
gant', glove temp', time 

glor', glory trov', find 

hero', hero voc, voice 

ExKilCLSK 4. 

Yesterday I was ill. To-day 1 
am well. The bird in tlie cage is 


a canary. He caught it yeaterdiiy. 
The cherries are ripe, and you can 
eat. them. The box contains 
cigarettes and matches. Ho sub- 
scribes to the journal and tlu^ 
gazette. Dear sir. Time Hies, and 
we must go out. Esperanto is 
easy. Ho lias a letter in his (the) 
hand, and a newspaper under the 
arm. She has a white horse and 
a lavuitiful dog. 'J\>-morrow we 
shall go to the tlu?atre. We shall 
laugh and bi^ gay. Ih^ is rich and 
w ill pay you. 'I’lie glorious hero 
will arrivi? to-morrow', and you 
wdll s(*e Iiim. The table is high and 
round, '^riie lion is a. dangerous 
animal. Von will iind the glove 
and tlie stick on the table in tlie 
garden. 1 wrote the letter, and 
lie dcstioyed il. 'I'lie general 
with the heard is stout and the 
poor soldiers are thin. They are 
wise and will amuse tlicmsclvcs. 
I can hear tlie echo. The cousin 
is disagreeable to-day. The sun is 
in the sky. 'ro-morrow" I shall 
buy the clock, and it woll belong 
to me. 'Phe soldiers uro honest 
and merry. I'lic matt(T is difticult. 
'Po-moiTow^ 1 will decide ns to ii, 
and you can be certain about the 
result. 

ADVERBS 

fn Esix'iaiito there are two 
kinds of adverbs, i.e. - 

1. Those which arc derived 
from substantival and adjectival 
root- words by the addition of a 
(inal e. Examples: nfikle, in the 
night; bele, beautifully. 
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2. ThOBO which are by nature 
adverbs, and have no diatinetivo 
fi,nal cndit^;. These latter will be 
dealt with in a subsef|ucnt lesson. 

The use of derived adverlw is 
very similar to that in Knglish. 
They may be placed eitluT Ix’foreor 
after the verb, care l^eing taken that 
their position giv'cs the exact mean- 
ing desired. 'J'he necessity for this 
remark Is shown in the following : 
Li kmit-as Infitp, kaj dmicas. 

Li laiite kantas ka} thmea'i, 

. tlie correct translat ion of which is, 
‘‘ He sings loudly, and dances.” 
fn the second sentence llic word 
lanU might bo considca-cd to relate 
whicli is hardly what is 

intended. 

When* these adverbs are nscsl to 
qtialify adjeetiv(‘S they arc usually 
placed before them. Kxamples- 
Si estaft vere hela, 8he is truly 
beautiful. Li eatis ekstreme r/m^ 
(jentiJa^ Ho was extremely rud(‘. 

The ])repositiona may also at 
times be conveniently eon verted 
into adverbs by adding c, in which 
case the res\dt is the same ns ]>re- 
fixing them to verbs. Kxamples ; 

Li loijas snhe. He livt\s nndt'r- 
neath. Ni iria kinte, Wv went 
together. 

• K8|K*ranlo sometimes has a 
curious usage of tlie adverbial form 
where w'c use the adjectival. 'Phis 
is illustrated in the sentences : 

Efitas amuze lp(ji\ It. is anuising 
to read. brfp cu la (jardeno. 

It is b<*autitul in the garden. 

The reason ft)r this is tliat. the 
ndjeetival form would suppose a 
^jUpun or pronourt to he present, 
or umJerstood, and, as in the above 
^ cases neither is to be found, the 
''adverb is logically substituted. 

The Negative. The negation 
k formed by the use of ?/(■, no, not. 

Contrary to Knglish practice, 
it k pbuied beforv the verb. ft 
k Pfton eonveuic.it to ])relix 
t^ negative directly to some of 
1 parts of speech, as : nrhona^ 

. bad (not good); uahune^ dimly. 
‘^Vhen an adverb is used in ]>rox- 
imity to the negative, the position 
v of both must be carefully noted or 
the phrase may have a mcaningeon- 
trary to that intended. Kxample: 
Li tide. 71 p I'onrprpnis. 

Li np tide kofnpreni^. 

'J’lie former sentence means that 
ho understood nothing at all, 
while the latter implies that he 
only partially comprehended. 

VOCABULARY 
*4 tenf', accent aprol/, approve 
ftli\ other, an-bu/', lK*at 
other bln\ bliu* 

apart\ separate, bo/, bark (of a 
apart dog) 



htun\ brown kg', read, i)eruso 
peter', rest, i-e- oft', often, fre- 
maindor qiient 

ref', chief, prin- okfiz\ happen, 
cipal occur 

deJcstr\ ’•'-^ht- ombr\ shadow 

hand ov', egg 

detar, detail posf', post (a 

divert', divei'se, letter) 

various prav\ riglit, cor- 

felir, happy roct 

fm7ir\ French- re4j\ king 
man ri<ja>id\ br'hold, 

grn4id\ congra- k>ok at, watch 
tulat(' mlitb\ syllabh* 

hot(‘I sdnd\ silent 

kam.p\ field sl)npl\ simple 

karps\ caress .'♦oi/', thirst- 

krlk\ some, stran(j\ strange 
several fre, vxm’v 

knah\ boy inb\ town, city 

h>ler\ angiy vtiV . useful 

korekl', eorrect itz\ use 
b>vcrt\ envelope ?yow', vain, need- 
kred\ believe less 

b/.s7/, last, latest mm;\ ebeek 
lant\ loud, nois^''»*^7rt.f?^ village 
bhr\ wash vofont', w illingly 

Fvkrc'Isk 5. 

^’o^l are. right, and I am (piitc* 
wrong. We must not. stand in 
(on) the king's shadow. Vou will 
Im‘ happy, atul I must heartily 
congratulate you. He was very 
angry, and wanted to Ijeat me. 
'I’be bov.s washed themselves in the 
river. Vou must go to the left- 
hand Jioii.se. kSome streets in the 
town Jin* very ngly. He (okl me 
sundry .«trange details about the 
oe<*mTence, and 1 willingly belii*ved 
him. 'riio egg.H are hatl, and you 
must not eat them. 'Po live siu\- 
ply is to live happily. You may 
liave the brown ('iwelopes, the 
blue do not belong to me. In the 
silent fields he often sits and 
w’atehes the birds uj)on the trees 
and the glorious sun in the heavens. 
Witliout a word ho angrily w^ent 
out. One often see.s very strange 
houses in villages. They are 
extrejnely vain, and sit apart from 
us. Tlx* dog barks loudly. It is 
thirsty and wants winter. Several 
boys wanted to ojieii the window’, 
'fhe ri'inainder did not approve the 
suggestion, and would not remain 
in t.he room. To-morrow morning 
we ean be found at th€? hotel with 
the other gentlemen. 

Key to KxekcTvSe 2. 

Tja soklatoj iris tra la stratoj . 
Himanco, luiido, iiiardo, mer- 
kiedo, jautlo, vendrodo kaj 
sabato estas t^^goj do in semajiio. 
Kn la iiokto la Ido audis bruon . 
Tat akvo kaj la siipo bolas. La 
I^atro paiolia al la soldato pri la 
fUynthriied 


afero. La infanoj dancis en la 
cambro kaj la birdoj kantis sur 
la arbo. La generalo havis 
botelon da vino kaj petis glasoii 
da akvo. La cerizoj restis sur 
la arbo. Je vondredo kaj sababo 
la pitro kaj la frato iris al la 
teatro por audi la koncerton. 
Hieraii la pastvo aeetis funton 
da ccrizoj, kaj Uodiau la filo de 
la generalo vendis botelon da 
vino al la kuzo. Jen estas pipf> 
kaj la gazebo. Jen cerizoj 
ka j glaso de (or por) /ikvo. La 
Jeono Jiavas den bo jn. La ;ikvo 
rest is sur la table en la cjiinbro, 
•leii estas jimaso da viroj sur la 
strato. fiJi sinjoro kaj la mastro 
aiidis la brnou kaj parolis al la 
pastro pri la afero. La filoyidis 
l;i fraton ce la teatro. hi 

koncerto la sinjoroj kantis kaj 
la popolo gnis la nmzikon. La 
birdo eliris tra la fenosbio. 
Ku la inaiio la soldalo bavas 
bastonon. 

Kkv to Kxercisk 3. 

Mi petas glason da bi(*ro kaj 
pipon. \^i devas esiingi la 
t'ajron kaj Ja lampon. Mi audis 
la bbdvojn do la eevalo kaj de la 
.safo. fji dubis [ui la afero. 
iJopalro. Bofrabo. l4a bovo 
apaiteiias al si. Mi povas® 
ksinti kaj danei. Jes, sinjoro, 
mi bavas eigaron kaj alumebojn, 
[a mem estis en Ja gardeno. 
»Si be! pis min ka j mi dank is Ain 
por la ju'opono. Hi diniis al mi 
Ja libron kaj mi disAiris 
lii liava.s amilvon Ivaj si bavas 
uialamikuu. Hi volas malJielpi 
vin. Kn la vintm mi Ji>gas en 
la domo kaj laJxa'as. Si ileciilis 
aceti la liovlogon. Vi cibis la 
aferoii al mi. Homo luivas 
liarnjn, gorgon, inanoju kaj 
koroii. Jja fajro Imulas. Vi far is 
al mi piofxuiou ka^ mi akcoptis 
gill. Li silnmctoj en la skatok> 
apartenas al ni. MiJ^nas vin 
kaj vi konas min. estas 

merk redo kaj hierau estis mardo. 
La botilo restas en la sbrato knn 
la knzo. En la nokto la venio 
hlovis. ^ La leono vundis sin 
(mem). blekis kaj faris bruon. 
Adiau, amiko ; mi volas danki 
vin por la helpo. 

(a) Note, The verb following 
vrJLi, p()vi, and devi is always infini- 
tive ; even wlieii not aotnally used 
the infinitive is always imiilied. 
Example i 

Vi povn^ skribi, kaj ri dtrae 
{skribi). You cayi write and you 
mast 
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By H. G. 

'XHE superintondeni of tli(^ lin(\ or 
^ su))erintorul(‘nt' in llio case of Ihost* coin- 
])auics which have divided the. oj)erating from 
the commercial side, is responsihl(‘ for tlie 
preparation of the timo-tahles, both ])ubiic 
and working. A ])nblic time-table, which 
n'fers only to the working of the ])assenger 
traflie, is issued twice or thric(‘ a year the 
summer train service, for the months of July, 
August, and September, and the winter train 
scrvie’C, wljich remains in force* from October 
Ist te> June* JOth fe>l!ovving, though a few com- 
paruc's issue* a third time-table^ for the* niemths 
(»f May and June. Jt will be easily unele‘rstoe)tl 
that there is a greater volume of passenger 
tralfic in the summer, and a greater volume e>f 
goods and mineral traflie in the. winter. 

Time«table Work. A working time-table*, 
whie*h forms the real ke*y to the working of 
the traffic, deals ne)t only A\ith the arrival 
anel departurei times of passenge*!* trains at 
stations, but also lix(*s their frassing time's 
at junctions anel statie)ns whe*re^ they do not 
ste)p, for the*! guielanee of the* staff. In aele|itie)n, 
it- gives thej we>rking of all goods, mine'ial, 
special, and (*mj)ty trains and light engine's ; 
in short-, eve'ry move'inent of traffie* which 
takes place outside; station limits. Can it, the're- 
lV>re, be* wonelered that a working time*Jablt* 
shoulel be a ponderous volume' -whie-li, as a rule, 
has to be; issued in ]jarts feu* the* elifferent se‘e*tie»ns 
of the sysU'm ? J'he “ heavy " line's pul)lish a 
fre'sh w’orking time-table each me)ntfi, and eve*rv 
w'i'e'k, or semictime's evc'ry day, supf)leme‘nt it 
with addenda iclating to the; alt(*ied working 
ne'e't\ssitate;d by spe<’ial trains, eluplie*ation of 
eadinary trains, and the e*,\ig('ne'ies e»f the 
e*ngin('ering de'partment. Some companies make 
use e)f diagrams, which arc pie |)are'el for e*ae'h 
se'ction of the*i line, showing Imw' the* engine 
working is arranged, the time and s})e*i*d of 
running, and tlie intersection e)f the trains Avhere 
goods and slenv passenger trains have to shunt 
for the express trains to pass tlie*m. The i.(»nehui 
and North-Western diagrams are drawn to .scale, 
with perpendie'ular lines elivieling the day eJ 
twnnty-four hours into xi‘^‘i*inds of he)urs, half 
hours, epiart-ers of^ hours, anel of five minutes; 
and wiMi horizontal lines dividing the railway 
into sections of miles-ehains ; while slanting line's 
are inked in to represent the traffie timed to run 
oy(T the line. Thus, the diagram offers a visible 
l)icture of the state of the line as to its being 
oeeupied or otheiwvise* heUveen any two x)oin1s 
at- any minute of the day, and wath this tyi)e e>f 
diagram one can readily de;t(;et any abnormal 
speed of a train, wait at stations, length of day 
fov tho men, or idle time of engines. 
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Time - table Conferences. Jlehm' a 
time-table is materially revised, time-table con- 
ferenees iisually siimnu'r and winter — arc' hc'ld, 
which nu'C'ting.s arc attc'ndc'd by all the divisional 
snperint(*nd(‘nts, togethc'i* watb rc'prc'sc'ntativc's 
of the* locomotive dc-partmc'nt, and prc'sided 
over by the supc'rintc'nck'nt of the* line*. Prior tf» 
the holding of a conierence*. suggt'sl ions for nc'W' 
trains or altc'red workings have n'achc'd the oflict* 
from all parts of the system, and such sug- 
gestions which arc' invitc'd must he accomf>anird 
by partic'ulais, spc'cifying rc'a.'^ons, likely ad 
vantages, and the* totid inci‘c'as<* or dc'c'rcast* of 
cjiginc' jHid train mileage* which each change* 
would involve*. 'I'lic' conf«*rcncc thoroughly 
thrc*shc*s out these proposals, approving of some; 
and Injecting oth(*rs. .Vpproved suggestions go 
to the gc*neral manage*!* and traflie commit 1(*e 
for ratification, aft(*r which the time-bill ele*rks 
attaehe‘ei to c'acli divisional sup(‘rinte‘nde'nt nic'et 
and work up the; d(*tails, tilling in the junction 
and j>assing time*s. 

Rectifying Slack Train Working. 

It Avoukl be; manifestly a hcre-ulcan ta^lc to 
arrange flu* working of trains on a gje*at vailweiy 
from the very bi'ginning without some* pi’e'vi«ms 
knowle'dge* of le^epiiirnicnts and possibilities, 
but as traffic dcve-lops gradually the* wosk is ve*iy 
much simi'hlicd. Of e-ourse*, the* sup(‘iiiite*nele*nt 
of the line has te) ai range* his tinu'-table* in unisoTi 
with that of a fric'iully fore'igii company, and at 
the* .same; lime to ke.‘(’p a, watchf!il (*ye* on tin* 
doings of <*omj)e*ti?!g lin(*.s, so as to be pre*pare*(l 
to counte*r a-cce*le*iat ieuis or ne w ti’ains which 
might ste*al tr.iflie* from his own e’eunpany. In 
arranging for a ne‘w^ train, tiu* first dillie'ull y is te> 
ge*t the; others out. of the* way. Jmd having p'ut in 
the* trunk, so to sp(‘ak, the sevonel diffie-ulty is te> 
fee*d and run oil* it. by nutans of local trains, 
connections at junctions, and reiil anel i<»ad 
motor-cars, cte*. ‘‘Train runne*rs," or tra\e*lling 
in.s})e*ctors, are attachc'd to the* ofii •(• of the* 
su])e*rintendcnt of the line*. If from tlie* |•cpe)rts 
that c'ome; into the oflie-e*, either oflie-ially or 
privately, the're; I e* rc'a.son to suspc'e t any slack- 
lu'ss in the* woiking e)f a train — if a train 
ceuisistently lose'tiTne*. <a*a locomotive* In* thought 
not to be; doing proper work —a niniUT is 
de'spuicluMl to tnive l by that train in order to 
locate; and rc'port !i})on the; mischief. Similarly, 
goods train runners are sc'nt out to various 
place's to see; lujw the working (f the* goods 
tjaflic can be injpruvc'd. 

Porters, Ticket-collectors and Con- 
ductors. 'Fhe; vaiious grades of the* staff 
asse)eiat('d with the; working e)f the* passe'nge-r 
traffic must now ho ('XiJaint;d. , 
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Porters jiro divided into ])latforin porters, 
earning t^s. to 10s. per week, luggage lal>tdling 
])ort(‘is, with 18s. to 23s. p(*r week, luggage 
stowing porters, cloak-room porters and parcels- 
post porti'rs earning 10s. to 18.s. pei' W(*ek, the 
jMHMiliar duli(‘s of eaeli being e.xplained by their 
desigj at ion. witli tlie exception, ])erhaps, of the 
luggi'ge stowing class. 'Thesi*. latter, who are only 
found at the gr(‘at tiuminal stations, are re- 
spon.sible for stowing passengias' luggage in tie 
vans where it can be nn^st easily handled during 
the joiiniey. For <‘xample, t lie guard must not 
find liis F\(‘t(‘r luggage buried beneath the 
Plymouth. Platfoiiu porters meeting trains are 
enjoined to att<*nd to tb(‘ eompartnu'nts opposite 
to tlaau, ines{)eetiv<^ of class. 1'he duti(‘s of 
ticket inspectors (Ilos. to 47s. per wt‘(‘k) and 
ticket eolleetors (2Ss. to Ilos. per week) are to 
exatnim* and collect tiek(‘ts, together Avitli 
^•xeess fares. 'Phe l)est im n are selected to 
bei'ome ti’av<‘lling insp(M tois in corridor trains, 
Avhere they are geiieially exp(*et(‘d to act as 
eonduotors or attiauiants as well, Avliile in some 
eases they fiillil the duties of junior guards, 
hut without the pay of that raid^. 

'Phe increase of corridor trains is, in fact, 
bringing into existence a distinct eondnetor class, 
whieli must not he eonf\is<'d witli that of dining 
or sl<‘eping-ear attendants, and which is not 
nee(‘ssanly n'eruitiai from the ticket eolliM-tors. 
44ius, tlu^ (beat. .Northern Kailway fnrnislies 
‘‘lavatory attendants'’ on its “ eraek ’’ trains, 
and the (beat \Vt‘stern Kailway recently iiiaugu* 
rated the jiractiee of ha\ing male and female 
attendants to accompany its (’ornisli (‘xpr(‘sses. 
'Phe (beat Western male atteiulants do more 
than attend to tlu* lavatories ; their services are 
av^iilahli* for valeting a. passeng<‘r, while tlie 
femak' att<‘ndants, who wear a kind of nurse’s 
uniform, will ehapeione ladies travelling nn- 
eseorted, and look alter elnhh'en vvjiilo tJieir 
guardians ap* at imails in the restaurant-ear. 

Shunters. Veiy few shunteis are em])loyed 
ill the passenger t rathe (l(‘part ment, as almost all 
shunting oi passenger vt-hieles is peifornu'd liy 
<*ngines, wliik* th(' moveimaits demanded of this 
kind of rolling stock arc^ comparatively few and 
far hetweiai. In tln^ working of the goods 
traflie, however, a larg«‘ army of shunters is 
required, and the duties of tlu' men sire tar hsird«*r 
and call for greater intelligence thsiii in the 
passenger service. PsissiMiger shunters aie 
finietieally conlined to the sheds where the 
trains ;ir<^ marsJialled. 4’he grades of shunters 
art? as lollows : snfXM’ior foreman shunter, fore- 
msin shunter (esirning 2rjs. to 38s. per week), 
shunter, and sissistsud shunter (wages l8s. to 
32s pt'r w tvk). 

Guards. Just as tlu? passenger train takes 
preeedenee of tht‘ goods, so the passenger guard, 
as a rnlt', takes })r(‘t*edenee of the goods guard, 
although not a ftnv among the latter are the 
bettor off in rt'spet;! of pay. .\ guard [43j is n?- 
spoiisihle for the prtqier equipment of hi.s train 
before starting, tlie safety and comfort ol the 
passengers during the journey, and juust, alter the 
foregoing, give Iiis next attention to the luggage, 
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parcels, despatelu's, and other packets entrusted 
to him. Mail bags are usually accompanied by 
rostal ofheials ; when they are not, the guard is 
e.sponsihle for their safety. Tt is not generally 
know'll that railway companies send tlieir own 
voluminous eorrespondenee, as far as is piaetie 
al)le, by rail direct, inst<iad of tlirough the post, 
hence the guai’ds of the night expresses are also 
called upon to act as sorters. 

Duties of Guards. On joining his train, 
every passiaigiu’ guard must have with him 
his wateli, wliistU', and earriagi? key, and take 
ill his van a r<‘d and a grivn flag, not less than 
t\*(4v(; detonators, and a hand signal lamp, which 
must 1 ) 1 ? light(‘d vvluai passing through long 
tunnels, and after sunset and in foggy weatlier. 
In the event of a breakdow'ii the guard mi 
prote<‘t tile rear of the train by going back for 
a ])n‘seribetl distance and placing detoiiatois oii 
tlu' liiK'. Oiiring the journey a guard has a goixf 
ileal of ekaieal work to yierform. Fvery parcel 
is aeeoinpanied by a way hill, wliieh has to br 
ehi'eked, ami any iriegnlarity notilu‘d. 4’li(‘n, 
a gnaril bas to keep a journal or “ log ” of liis 
train, wbieli furnislies a most important it'curd 
as to proper time being k(‘])t. and illiistrati's a 
variidy of otlu'r fiMturi^s eoneeiiu'd vvilii tlie 
smooth and (‘conomical woiking of tlie traffic. 
Ill his joniiial lie reeoi'ds tlu* actual time of 
arrival at and (k'partiiie fiom every stojiping 
station ; the nnmlx'r of minutes late aw'ay from 
a station ; the time lost, and whether dut‘ to 
station, etigiiK*, or signals ; if signals, whether 
they were ordinary or iMigin(*ering signal eheeUs ; 
the numb(‘i of eariiagi^s, earriagi^ lineks, horse 
bo.\i‘s, and vans taken on and put off ; the 
nnmb<‘t* of whirls on halving station w'herc* load 
is altered ; remarks as to detentions at stations, 
and ill running ; gemaal remarks, oeeurrenees t(» 
trains, causes of ch'lay, and siigg(*stions for 
iinprovi'im nl of woiking ; state of wiaitJaa’ 
during jonrmy, if wet, wind, frost, fog, or snow, 
h(‘tw(‘en what points ; [lartieulars as to ANhetli< r 
train was full or empty in (aieli ehiss of eonqiart- 
ment ; the numbers of the engines lanploxed, 
and tlie names of tJie engiiiemeii and the nanu s 
of tlie junior guards. Tlit? journal of (‘very 
throngli train is siait to tht‘ supeiintrndent of the 
line or running supia intiaideiit, and that of every 
local train to tile jiroper divisional superintiai- 
deiit. Tlu* journals of thi* jirevdous day are 
carefully senitinised eyeiy morning, and if the 
examiner lind any delay or oeeurreiiei' which is 
not, in his o|)inion, pro])(*Tiy aecounted for. h(‘ 
wires till' divisional superintendent in wJiose 
division it hapfieiied for a full explanation. An 
impropialy (‘Xjilained d(*lay of as little as two 
minutes may involve an enormous dejiart mental 
‘XMTespondtaici? lasting for months, till the fault 
be ascertained. For instance, it may he dis- 
covered that the late arrival of a train at 
Yarmouth was due to a plethora of luggage jmt 
into a connecting t rain at Al)t?ryst wyth. A (;opy 
of every guard's journal is entered in ledgers at the 
office of the superintendent of the line, and so tlie 
minute liistory of all and sundry trains on each 
day of the year can be traced back for years. 
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Grades of Gvtards. The grades of 
passenger guards arc aocoiding to the ditt’erent 
ratings of trains, wliieli cUissitieation usually 
comprises (1) through or express trains ; 
(*2) main-line stopping trains ; (3) local ti*ains. 
Some companies, or combination of companies, 
like those ^vorking a tlirough Anglo-Scc»ttish 
service, have a su[)erior grade of guanls, 
"who accompany a train, say, from London to 
Aberdeen. Thesti men 'vvear a more elaborate 
uniform, and are dignilied with tlie title of 
“ conductor.” 

Wages and Promotion of Guards. Tiie 
wages of passenger guards ar(‘ from 23s. to 
*tOs. })er w'( ck; relief giiaids are paid 27s., ])iloli 
guards 2r)S. and porter guards 20s It may bo 
noted that a- guard of a long-distanee tbnmgh 
train is seldom as well off as his wages of 40s. 
per week would im])ly, inasmueli as some 
coniijanies give these men no lodging allowanee, 
and thi‘y liav<', therefore, to maintain what are 
practically two lionu'S, one at each end of tb<^ 
line. Some eompanies, again, provide bairaeks 
for guards making long joui neys. As a rule, a 
man is promoted straight to guard, and 
a])pointed to the eliarge of one of the least 
important loeal trains. But one or two eom- 
panies have an intermediate giadi^ in tlu* shape 
of passenger brak(‘smen, who assist in loeal 
workings as required. Dining the lioliday s(‘ason, 
the services of goods guards, with whom it is the 
slack time of the ycai’, are requisitioned to staff 
('xcursion t rains. Two or more guards are carried 
only on trains w4iieh heavily loaded with 
])assengers, luggagi*, or ))are(‘ls. 43ie length or 
intrinsic iiiiportanee of the train does not alfeet 
the qiu'stion. Tlu^ business man's city train 
invariably icciuires tw’o guards, as one guard 
w ould not suffice to (‘iisiire smart working. TIum, 
a train may start with only one guard, aiul ])irk 
up another furtlier down the line. Where two 
guards ai’e- carried, with sonui companies it is a 
lull* that tlie liead guard oeeiqiies the rear van, 
and the junior guard tlie front, A\hile with others 
it is just the opposite, as it is considered that the 
lu'ad guard should ho in the van next to lhe> 
e ngine. Some eompanies reipiire all parcels to 
he placed in the front van, and luggage and mails 
ill the n^ar ; others, again, order it all to In*, 
equally divided, as far as possible, througlumt 
the train. 

Slip Coaches. “ Slip ” guards have to 
undergo special training, and tluMr duties, 
W'Jiich call for tli<’! exmeise of eonsider.ihlir 
judgment and discretion, can he explained only 
by describing the practice of “slipping" 
itself - that is, attaching a earriugi^ to an 
express train in such a manner that it can he 
detaelu'd at a station while the rest of the train, 
tiamed the ‘‘ main train," jiasses on without 
stopping. 4’lie advantages of the systmn are 
obvious. It allows of " ex])ress " journeys to 
many places which are not of sufileicMit iin- 
liortanec to warrant the stopping of an ex- 
])re8s train. “ Slip ’’ eoaelies are nearly as old 
as the railways themselves. One of the earlh'st 
lines — namely, the London and Green wieh— was 


worked in the “down ’ direction solely on tlu? 
“ slip ” coach princi}ile. The main train did not 
sto]» till it reached the terminus ; meantime a 
carriage was “ slipped " at every intermiMliate 
station. So long as t tains were controlli'd by 
band brakes in the guard’s van, and on the engine, 
tlie slipping of eoaelu's required no more com- 
plex apparatus than a special form of coupling. 
Jlowever, the adojition of automatic eontiniious 
brakes has eom])elle(l thi^ use of additional 
ajiparatus, whereby the brake lu)se can he dis- 
connected without impairing tlu‘ etlicicney of 
the brake ])ower in (‘ithiu* tlie main train 
or “slip" portion. Tluue are two kinds of 
autoimitiii continuous laaki^ in use by llritisli 
railways — the: vacuum and the air — consi'- 
qiiently the method of slipping with eaeliditfers 
somewhat. However, we will deseiihe the 
]>roeess as carrii'd out by a railway employing 
the vaeuem brake. .\ “slip” eo.ieh is a tii- 
eoniposite eariiage, witli a slip compartment 
at eaeli end, e((uip])(‘d w ith a. hand hiake, a lever 
operating tlui sli]) coupling, a brake indicator, a 
brak<‘ seltiT v^alv'c. ;md vacuum guag<'s. The 
main train is mu pled to the “slip " coaeli by means 
of a special coupling hook 154), the jaws of whieli 
are nleased by pulling over the aforesaid leviu'. 
Liiderneatli till' latliM’ is a diaphragm which, 
while a. vacuum exists thioughout the train, 
locks tln‘ IcA’i'r. At the last sto])])ing-place, a 
sli]) coupling eoek is nttaelied to the brake 
hose at tlii' ])oint of si'veranee, and its handle is 
turned to tJie left, in which ])osition the passage 
is open for the maintenanei' of a vaiunim through- 
out tJie train. Tlie switch of the vacuum brake 
indicator, contaiiu'd in a little hraekit table, is 
also turned to tlie left, so that the, indicator 
dis])lays a shutter inseiihed in rod letters, 
“ Wrong to slip.” 

Slipping a Coach, h’rom one to tliri'c 
miles aw ay fi’oui tlic sli|)])ing point, tlie “slip" 
guard Kains out of his (‘iid window 1 561 and pulls 
a cord whieli turns the haialle ot tli<‘ “slip" 
coupling eoek ])arallel with the hosi*. Ife next 
turns tlie switch of tJie vacuum indicator in the 
same diriM-tion. 33i(‘ n'sult of th(‘S(' two opera- 
tions is that tlu‘ “slip" portion now forms a 
s<*])a.rate and si*lf contained unit. 'Tho vacuum 
hrak(‘, as eonti-olk-d from the engine, ends with 
the. tail itoaeli of the main train, whikj the slip 
])oition lias rctaini'd a, i(‘siduum. Still, tlie sli]) 
eou])ling cannot he leleased, as thine is a third 
vacuum holding down the diaphragm. Just 
before riMcJiiiig tlii^ sli])j)iiig point, wliirli must 
hi* judged to a nicety, the guard lifts the handle 
of the brake setter valve a sharp hiss, and tlie 
vacuum locking the diaphragm is destroyed. 
wJiile, at the same time, the indicator dis])lays 
a fresh shutter, inscribed in white letters, “ Right 
to slip.' 3’lien, at the right jilaee, the slip 
guard })ulls ovti* the lever, whereupon the jaws 
of the eou})ling hook open, the brake hose ])arts 
at the joints, and tlie train is riinnii'g in two por- 
tions 1421. With the lauidoii and Xortli- Western 
Railway all the opeia, lions of “sh^qiing " are 
aeeomplish«l more sim])ly by means of a 
pneumatic a[)paratus. 3’he rear guard of the 
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main train and the “ slip guard exchange signals, 
with green flags or lamps, to indicate that the 
“ slip ” has been satisfactorily effocjted. The 
momentum of the “ slip ” portion is checked with 
the hand brake, for the power stored in the power 
brake is reserved for use in ease of emergency. 
The Board of Trade regulations prohibit 
“ slipping ” in a fog, and the companies’ .rules 
enjoin the “ slip " guard to see that the “ distant ” 
signal is “ oti; ” before he slips. At night a 
slip portion carn(‘S a head light and also special 
tail lamps to distinguish it from those of the 
main train. 

Responsibilities of the Stationmaster. 

Stationmasters are anwwiaablc lor the security 
and protection of the office and Imildings and 
of the c()m])any's property there. They are 
responsible for the general working of the station, 
the control of the stall’, and the economical use 
of stores. They must tak(5 care that waiting- 
rooms, offices, platforms, and name-plates are 
kept neat and chain, and must also see that copies 
of the company’s bylaws, (Carriers’ Act, li.^t of 
faros, statutory and other notic<‘S are kept 
properly exhihitwl. At important stations the 
stationmaster atttuids only to the passenger work, 
and is accountable to tlu‘ superintendent of the 
line, whil<‘ his confrere, the goods agent, is re- 
sponsiblt' fertile goods ivorking, and comes undiT 
the control of the goods manager. There are 
stations of such little imjiortance that the station- 
master is the only servant (‘luployed tluu-eon, 
and acts ns porter, ])arcel clerk, signahnan, etc., 
as well ; nevertheless, he ranks as a third-class 
stationmashu', and is uniformed accordingly. 
(Second and third-class stationmasters are rveekly- 
paid servants (wages 253. to 47s.), who have risen 
from lad porters ; while first-class stat ionmasters 
receive salaries, and, as a rule, arc selected from 
the clerical staff. Lastly there is a s])ecially 
high grade of stationmasters in command of 
the groat terminal stations. Some oomjmnies 
make all their stationmasters iwoept the last- 
named (who are ex])ected to wear frock-coats 
and top hats) wear complete uniform. Others, 
however, confine the wearing of complete 
uniform to the second and thiixl-class grades, 
first-class men being allowed to don mufti, though 
they must wt'ar an official cap, 'while they garb 
their stationmasters-in-ehi(‘f in an elaborate 
uniform. 

The stationmaster of a London terminus is a 
very important official, and -when a man has 
risen to this height the chances of his ultimately 
attaining one of the plums of the railway service 
arc pretty well assured. 

Traffic Inspectors. Broadly s^jeaking, 
inspectors are divided into chief insjjector, 
divisional inspector, insiu'ctor or sub-inspector, 
assistant or platform insjxjctor. 

The c'hiof inspector is the divisional superin- 
tendent’s right-hand man, for safe traffic W'ork- 
ing first, and for appointment and preferment 
of the staff secondly. With some companies he 
ranks ns head of the weekly-paid staff ; arranges 
all the duties of that staff, together with their 
annual leave, and when the engineering depart- 
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ment requires occupation of the line, the arrange- 
ments are made through him. In any case, the 
chief inspector is constantly about the line, 
making suggestions and eonvejdng instructions 
with the authority of the superintendent of the 
line or general superintendent behind him. He, 
too, is among the officials who accompany 
Royal trains. The next grade of inspector may 
be oil her divisional inspector, responsible to the 
divisional superintendent, or sub-ins|3cctor, in 
charge of a district, earning from 35s. to 478. 
per week, and responsible for all detail work 
under the chief insjx^ctor. The assistant or 
phitform insptictor (wages 32s. to 60s. per 
week) is the stationmasters deputy at every big 
station. Under the stationmaster he is re- 
sponsible for the time-keeping, good order, and 
cleanliness of the station staff’, for the prompt 
despatch of trains, and for the loading and 
unloading of luggage and parcels. 

Train Formation. The stationmasters 
ar(‘ responsible for the proper make-up of 
passenger trains, although they have to delegate 
theii* responsibility. Througb }>assenger trains 
are marshal l(‘d in the carriage sidings or sheds 
attached to th(^ starting place of such trains. A 
programme, is prepared showing the fixed 
formation of every train — that is, the number 
of coaches, the class of coaches, the number 
of compartments, the lavatory accommoda- 
tion, dining or* sleeping car’s, post office or 
parc<‘!s vans, milk trncks, horse-boxes, etc. ; 
between what points each coach works, w'hat 
vehicles are to be picked up or taken off 
on tlio journey, and what special vehicles are 
to bo run on certain days of the week. But 
the programme, does mor’o than this. It shows 
how each of the coaches is balanced on the 
return journey. Only local trains run through 
inta(.^t to their destination and return in 
similar fash ion ; wher'cas through trains soon get 
split up. Therefore it is necessary to w ork out 
how' each vehicle returns, and to state the hour 
w4ion it is due back. Trains must always bo 
formed in the order- shown in the programme in 
oriler to determine the places on the platforms 
where the luggage and parcels are held in 
readiness. 

Before a train leaves the carriage sheds the 
gas reservoir’s and lavatory tanks must be 
li Hod, clean towels and fresh soap placed in the 
lavatories, tail and side lamps put on, screw' 
couplings, steam heating pipe, brake hose, and 
commuiiiciition cord properly fastened and 
arranged, and the gas lighteci (except in the 
case of trains electrically lighted) on the by- 
pass if it is a night journey, and in the case of 
a day journey also if there are any tunnels. 

Communication between Passenger 
and Guard. By the Board of Trade regulations 
every train that travels for a distance of 20 mile.s 
without stopping must be pi’ovided with a means 
of communication between the passengers and 
the guaM. For many years this took the form of a 
cord runnfhg under the caves of the carriage, 
W'hich w'tis wound up at the end of the train upon 
a drum in the guard’s van, and at the other was 
attached to the handle of a special whistle on 
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the locomotive. The notice ran : ** To call the 
attention of the guard or driver, passengers must 
pull down the cord. There are cords on both 
sides of the train, but that on the right-hand side 
in the direction in which the train is travelling is 
the one by which alone communication can 
be made.” Imagine, as a writer pointed out, 
the nervous girl, or even the average, self-pos- 
sessed male, in the moment of danger sufficiently 
collecting his or her thoughts to remembtu* which 
was the right cord to pull, let alone the difficulty 
of reaching out to get at it. Ihc southern lines 
were the first to improve upon the system. 
They adopted the principle of having two elect ric 
wires running through the train like two sides 
of a ladder, which a.r(3 joined together in eaeh 
compartment by a rung that is broken in the 
middle. Draw out the bell-pull in any eom- 
partnumt and the broken rung is instantly 
mended, the eireuit closed, and a Ixdl in the 
guard’s van starts ringing. The awkward and 
inefficient cord communicjition is now a relic of 
the past. During the last two or three years the 
companies that formerly used it have adopt cfl 
a standard train signal, which consists of a 
valve, with a small passage that forms a 
whistle, and a rod passing tlirotigh the valve to 
eaeh side of the vehicle, and having a red disc 
attached to both ends. Near oacli end of the nxl 
is also attached a k*ver, to which is connected 
one or two chains, usually two, which pass along 
the inside of the carriage immediately over the 
windows and doors of the compart ni cut. Tlu3 
pulling of either chain by a })assenger will be 
followed by a gentle application of the brake 
and the whistle being sounded. At the saim* 
time the red discs change from a hori/.ontal to a 
vertical position, and so indicate to the officials 
the carriage from which, the communication has 
heen made. 

Train Working. Tlie cleaning of carriages 
after a journey, and filling tlxe axle-boxes 
with oil (for oil-l)oxes have almost everywhere 
superseded grease in thi^ case of passenger 
rolling stock, and are now being fitted to 
the fast goods trains), devolves upon a clean- 
ing staff, which, as a rule, com<*s under the 
locomotive and carriage department. Every 
]>assenger carriage at the end of a journey is a.s 
thoroughly cleaned both outside and in as time 
will permit — the floors washed, earjjets shaken, 
cushions dusted, ete. At important centres 
the vacuum cleaning process is used. An 
ingenious apparatus for cleaning the exterior 
x)f carriages by machinery has been adopted by 
a few companies. This is a slied 149], inside and 
on each side of which are vertical roller brushes, 
together with pipes spraying water. The com- 
plete train, dirty and travel -stained, is dra^vn 
through the shed at a speed of 4 miles per hour. 
Directly the engine has passed through, tin* 
brushes, which are fixed to rocking arms, spring 
forward and lightly grip the carriages. A spray 
of water from a perforated pipe issues in front of 
and behind each brush. Tlie brushdl rotate at 
high speed, just like the machine brushes em- 
ployed by hairdressers, being connected by 
shafting to the flywheel of a small gas engine, 


and geared like a bicycle with chains and 
sprocket wheels. A pair of small pilot brushes 
takes the window in hand, while the remainder 
scrub the entire woodwork, from the caves of the 
roof to the footboard. The apparatus cannot bo 
relied upon to remove grease, to get rid of which 
a carriage must be oil cleaned or w^ashed w'ith 
soft soap once a week, but it docs everything that 
can be exfx^cted of cold w ater, and as a time and 
labour-saving arrangement gives satisfa(!tory 
results. Before making a journey, all passenger 
rolling stock is inspected by train examiners, who, 
if they find any defect wOiich does not affex^t tlie 
safe running of the vehicle, affix a green-coloured 
“ For llepairs ” lain?!, w'hile if tlu? vehicle is found 
to be so badly injured that it. cannot be used, a 
red “ Not to go ” label is at tached. Another 
class of examiners are employed in tapping the 
wdieels with long hammers for the purpose of 
discovering fractures. Train-examiners apd 
wlieel -tappers belong to the locomotive aiil 
carriage department . 

Refinements of Station Working. 

Tn conchision. a few lines must be devoted to 
several interesting rclincments which have 
recently bt'cn adopted for smoothing the 
w'ay for paswmgcrs. Information hurcaus are 
being opened at the prim ipal termini, .where the 
prospective traveller nicay obtain gratis all the 
information ho needs. The London and North- 
Western Raihvay has introdiicxHl a novelty at 
Euston Station in the provision of a writing-room 
for the conv(uuonce of passengers. There arii 
facilities for correspondence, including a staff of 
ty)X3writcrs, and for using th(^ ti'k phonc. Pass- 
engers can have letters, ti^legrains, and messages 
addressed to them here ; and a private room can 
he engaged for interviews. I’l’iiin indicators liave 
long been ust‘d to denote the n'spi5(‘tivo plat- 
forms from wdiich the dilTcnxit. trains depart, and 
to cnumcr.ate the jirincipal places s(‘rved by iho 
latter ; but ariival indicators are a now^ huiturc. 
The latest kind of arrival indicator is electrically 
operated. It tells on(‘ the time each train is 
due, the number of minutes it is late, the names 
of tlu; principal stations at which it has called, 
and the number of the jilatform where it wall 
he berthed. 

Train Lighting. Improvements of a 
revolutionary eharacter in the lighting of 
trains have eomi* to pass during the last decade 
or so. Most of us can rememlwu* tlio primilivt? 
vcgetablo-oil lamp, now happily a thing of the 
past. This was the earliest method of lighting 
raihvay carriages, and although it formed a 
byword of r(‘proaeh on account of its feeble 
illuminating ])ovvers and general filthinc.ss, 
while it entailed th(3 employment of a special 
staff of lain}) men, a very long per iod elapsed 
before anything better was d(‘viscd. Com- 
jiresscd oil gas is now the standard illuniiiiant 
for raihvay carriages. 

Every raihvay company has its own oil gas- 
works, and the gas is conveyed from the works to 
the sidings, wluu'c the carriages are chained, in 
mains, to which valves and connecting hydrants 
are attached at suitabk' })laees. The storage 
cylinders, which hold about HM) ft. of gas and are 
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fixed to the under-framing of a carriage, are 
charged from the mains by means of flexible 
hose. However, gas cannot be consumed undt?r 
the high pressure in which it is made, but 
has first to be i)assc'd through a regulator, 
which reduces the 150 lb. pressure to 1 in. of 
w.ater, and iulmits gas at the same rate at which 
it is consumed in the single or duplex flat-flame 
burners. Kaoh j(d can bo regulated, or all the 
jets in a carriage turned off or allowed to 
burn on the bypass by turning a key at the 
end of the carriage, while each carriage has 
a pressun; gauge to indicate the pressure in 
the «^ylirwh*rs and the state of the supply. 
Non-“ gassing ” stations receive their supplies 
from travelling gas tanks. Experiments have 
been made with acetylene gas, but in this 
('.ountry they have not proved very successful. 
At the time of writing, trials are. in progress with 
incandescent gas and small, inverted burners, 
and several (‘ompanies already have carriages 
so tittod experimentally. 

Electrical Train Lighting. Although 
oil gas is the standard metluKl of lighting railway 
earriagi‘s, a larg(^ number of trains is lit 
electrically. Theiv art^ at least thr<‘e methcHla of 
eleetrie train lighting— nam(‘ly. (I) lighting 
(‘ntir(*ly by accumulators ; (’J) ligliting by oni‘ 
dynamo for an entire train ; (3) lighting by 
one dynamo fitted to each carriage, d'he two 
latter methods entail the employment of 
caecum ulators. 

Tlic third — namely, tliat of a separatt? dyna-tno 
and iUH'umulators for each earriagt^ — is tlie ono 
which has been practically a(!cepl(‘d as tho 
stand’ird nudhod. 'riKul’yiiamo for g(‘m‘rating 
the cuiTcnt is suspend(‘d from the under-framing, 
and its pulley is driven direct by a belt from tho 
pulley on one of the axles. As the lamps must 
i)e supplied at constant pressure, it is rjocossary 
to provid(* means to maintain the voltage' of tho 
dynaino constant over a wid^* rangt^ of train 
speed. This is usually aeqomplished as follows: 
After a eeidain limit Inis been reached, tin? 
dynamo always runs as at uniform speed and 
pr(Hluc('S the same voltage, no lual ter how much 
the speed of the train may vary, wliieh rc.sult is 
achievt'd by a compensating device attaeln?d 
to tho dynamo. When the train is travelling 
very slowly, or is stationary, the lamps are fed 
Irom the aeciuiiulators alone, whitdi are aiito- 
mUtically conneeled to the dyna.mo by means 
of meelianieal governor. Tlie accumulators 
are divided into two parts, each half acting as 
a regulator to tlie other, and, being always in 
eonneetion with the lamps, the light remains 
perfectly steady. We arc far from suggesting 
that the foregoing .system represents finality in 
electric train lighting. Although this nu'thod of 
illuminating carriages by means of tin; energy 
of the moving train is in the abstract quite 
perfect, in practice? the problems involved in its 
completely successful realisation are many and 
intricate, and are far from having been solved. 
Already rival systems are springing up, in which 
no attempt is made to control the speed of tho 
dynamo, but the dynamo output itself is 
regulated to compensate for the changes in tho 
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speed of the train. Electric train lighting is, in 
fact, a very big subject, and is likely to occupy the 
attention of electrical engineers for many years to 
come. However, it cannot bo denied that the 
system dcscribtHi has succeeded in i^roduciiig 
an efficient and economical light, while it also 
provides a n;ady source of power on a small 
scale for actuating bolls and cooling or ventilating 
nnwhincry in tho carriages and restaurant cars. 
When trains an? (jlectrically liglitc'd the guard is 
responsible for switching the current on and oil’. 

H«»\ting of Carriages The h^'ating of 
carriages forms another phase of work associated 
with the comfort of the travelling public upon 
wliich much skill and ingenuity has rectmtly 
be(?!i brought to bear. The rudimentary 
apf)aratus tluit long held the field was the 
foot-warmer — an oblong tin filled with water 
through an orilict?, which was then hermetically 
sealed, and the warmer j>laced in a boiler until 
the waiter was heated. Like the vegetable oil 
lamp, this cumbersome apparatus necessitated 
setting aside a special stalT of men to HU, heat, 
and distribute. Eventually it was realised that 
an efficient, sim|)le. and economical method of 
h(?atinff could only be achieved by meehanical 
mc'ans. 

i\l(?chanical beating was first introduced into 
tills country from AiiK'riea about the same 
time as Pullnuiii cars |45) by tlie Midland and 
Brighton companies, the system being that of 
bigli-prcssuie hot -water pip(5s, fed from a boiler 
heated by a coke stove. This mi'thod is still 
employi?d in not a few sleeping cars, but. as 
it requiri'S the constant attention of an attendant 
it is unsuitable to an ordinary train. 

Rival Methods of Steam Heating. 
The two dilfcreiit methods of train heating 
■which are standard at the present day art? 
direct steam heating and dry sb*am storage 
heating. Tho fornu'r requires but a brief de- 
sei’iption. A ]>ipe runs throughout the traiii 
coritaiiimg exhaust steam from the l(X?omotive. 
Dry steam storage heating, ivhieh is more 
elaborate, is managed as follows. Tho steam 
is taken direct from tho boiler of the locomotive 
and passed to each carriage of the train by means 
of a main steam pipe. From the latter it passes 
tlirough a branch jiipe to a scries of storage? 
heaters, one of which is found beneath each 
seat. A storage heater compris(?s a wrought-iron 
boiler tube, closed at both ends, and filled to 
seven-eighths of its capeacity with a strong 
solution of brin(‘. The steam is thus brought into 
(amtact witli the interior tubes, wht?reupon the 
brine contained in the latter absorbs a part of the 
heat, which is then gradually given off at a low'cr 
temperature than would be the case with any 
method of direct steam heating at similar 
pressure. 

A regulator affixed to the back or side of the 
comfiartment permits of a passenger shutting 
off the heat or re-admitting it as dcsiri'd. These 
heaters require no repairs ; the strong solution 
of brine, of course, is proof against freezing/ 
while the special form of steam pipe coupling 
between coaches is unfrcezablo, absolutely 
steam-tight, and uncouples automatically when 
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aiiy two carriages are drawn apart. In order to 
obviate the discomfort of entering cold carriages, 
arrangements are made for heatmg trains at 
terminal stations before the engine couples on. 
A stationary boiler supplies steam to a main 
running alongside the platform, and this main 
is temporarily connected to the carriages at one 
or more points by means of flexible hose. 

One company — the North British — have 
adopted a combination of the old foot warmer 
and steam heating systems. Fixed foot warmers, 
charged with acetate of soda, have high-pressure 
steam turned into them from the locomotive 
while the train is stopping at a station. 

Electrical Heaters. Lastly, electrical 
heaters are occasionally nuit with in dining 
saloons. The beaters are com])aet in form ; there 
is nothing of a combustible nature used in their 
construction, and a free circulation of air against 
the 1. 'ated wires is provided for. Thti heaters 
are fed from accumulators, which in turn derive 
their current from the dynamos, diiveii by 
belts attached to the axles. 

Sleeping Cars, Although there is in 
this country of short-distance journeys nothing 
approaching the same extensive field for its 
employment as exists in America and on 
tho Continent of Europe, the British sleeping 
ear is the most comfortable, the best equipped, 
and also the cheapest in point of the additional 
fee demanded for its us(' in tin* world. At 
present, sleeping accommodation is limited 
to first-class [)asseng(.‘rs, which is the ruh^ 
almost ev(‘rywhcrc, but it would not he surpris- 
ing if we wt'i’o soon to find an (‘xtension of 
such facilities to second and third-class travel. 
An improved pattern of corridor sleeping car 
has long been the standard on British railways. 
The car is divided into a number of state-rooms 
m entered from the corridor. These rooms, as 
a rule, hold one berth — never more than two- 
some l)(;ing convertible into oiu; or two bedded 
compartments. Tlie berths arc arranged trans- 
versely, which position has b<*eii found to yield 
greater comfort than tlie longitudinal. Upper 
berths, unpopular and rankly occuf)ied, have 
(pjite disappeartid. The bed is no sliake-dowu 
alTair, for its furniture comprises mattress, 
blankets, linen sheets, rugs, pillow, and bolster. 
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lilach berth eompartraent has its own washing- 
stand and other toilet fittings. Tho London and 
North-Western Company’s latest sleeping ears 
[SS] are 05 ft. 0 in. in length, and carried on 
two six-wh(‘(‘led bogies. Tiu^y are electrically 
lighted, steam heated, provided with electric 
bells, a lavatory at each end, a bullet , from 
Avhich tea, coffee, and mineral waters are served, 
and a smoking compartment, while a supply of 
hot water is among the toilet refinements. 


Notwithstanding their great weight — namely, 41 
tons — they can accommodate only eleven occu- 
pants, each of whom, therefore, accounts for 
some ILJ tons of dead weight. Prior to 1903 the 
8Upi)lementary fee for all this luxury was but 
5s. over and above the ordinary fii’st-elass fare. 
In that year, however, the Northern companies 
raised the fee on the longer journeys to 7s. 6d. 
When a v.iw ariives at a terminus ('ailier than 
8 a.m., the occupants may remain in it until 
that hour. 

Staffing and StocKing. A service of 
sleeping ears is managed by the superintendent 
of the line, whiki the earriagt^ department is rts 
sponsil)le for pr(q)aiing the ears for the road, 
washing and mending the heel furniture, ete. 
The stock of bedding kept by tlu^ No^t]l-^^\*ste^n 
(’ompaiiy comprises: 1,998 niattiess(‘s, 4.808 
mattress covers, 4,017 slu^ts. 2,207 i*ugs, 2,841 
pillow'S, 8,081 pillow-cases. Tiiere art? spt'cml 
halls at Willcsden [501. where the bedding is 
kept aired and sorted r(^ady for use. Kvt'ry 
ear is in c*harge of a.n attendant or eonduetfu* 
(wages 25s. per week), who attends to the 
comfort of |. ssengers. He cleans their l)Oots ; 
brushes their clothes ; taki^s charge of their 
tickets and collects excess fan^s, so that tlieir 
rest may not bc^ disturl)ed ; serves tbcm with 
tea or cotfee, whieh he pr(*pan*s in his pantry ; 
and regulates the h(*ating and ventilation of 
tht5 ear. The position of sleeping car allt^ndant 
is a coveted post, for naturally it (tarries with 
it perciuisites in the way of tips. Only t horoughly 
intelligent and cleanly nuni of imirnpeaehahle 
character are selected for tlie work, and, liroadlv 
speaking, they are promoted from among the 
tiek(‘t collectors and head porters. The innuites 
of a ear generally look to tho attendant for 
help and advice eonc(‘rning their journeys, 
heiu^c, the latter must ht^ well acquainted with 
tlu^ time-table, and able to dis])lay an int(4ligi‘nt 
interest in ^he irav(‘lling alTairs of tliose under 
his charge*. For the* benefit of those vho am 
unable to afford the liixiiry of a “sle'cper,’’ 
pillows and nigs may he hirt'd from the company, 
as shown in 61. 'Pheso articles are trundled 
about the platform in glass-covered harrows, so 
as to ensure perfect cleanliness bi*f ore issue. 

The Travelling Restaurant. Dining- 
cars were given to the world by .America. 
As might be expected, their introduction has 
been largely responsible for the increasc*d weight 
of trains. (Virs range from 00 ft. to 70 ft. 
in length, and weigh from 35 tons to 40 tons. 
^’he small compass within which a host of 
iirtielcs in (‘vi'iyday ii.se is carried on boai'd ship 
is constantly quoted, hut a far more; remarkable 
system of stoAvagi^ is observed on board a dining- 
car, where also t lie risk of breakage is greater. The 
kitedien and pantry take up about a quarter 
of th(‘ l(‘ngth of the ear, and from these confined 
prt'inise.s a train likt^ the Si^oteh express is some- 
times called upon to serve 200 luncheons, 150 
teas, and 200 dinmns, all Avithin the space of time 
of 8 J hours. The early kite hen -cars Avere e(iu i ppeo 
with coal- stoves. "These Avere subsequently 
superseded by gas-stoves, while tho batterie de 
cuisine comprises a gas-grill, ovens, refrigerator, 
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plate-heater, carving-table, cupboards, sinks, 
and separate boilers for washing-up and for 
making lea. 

Organisation and Staffing. The din- 
ing-car business has now attained such vast 
proportions that it necessitates the employment 
of a special organisation and staff. Most com- 
panies plac(i the management and catering of 
the cars under tlie chief of the hotels and refresh- 
ment department, while one at least has a special 
offieer who, although he draws many of hLs stores 
^from the hotel department, otherwise works 
independently of the latter. Under the hotel 
chief is a salaried officer who acts os maitre 
d’ hotel to the dining-cars. He may 1x5 seen 
inspecting the cars before a train starts, to satisfy 
hims(*lf that all is in order. The staff of a car 
consists of page attendants, second attendants, a 
head attendant or conductor, a kitchen porter, 
a c!arv(.*r, and one or two cooks. The staffing of 
the cars may be described as an Englishman’s 
job. Without exception, the companies refuse 
to ('iigage foreigners to wait upon passcng<M\s, 
whil(5 some give preference to English cooks. 
Lads arc taken as t)agc attendants between 
the ages of 14 and 15, and if they give 
satisfaction they are certain to become head at- 
tendants in time. Adults are also engaged as 
att(5ndants, but the choice of such is practically 
limited to men who have been waiters in the 
company’s refreshment rooms or footmen or 
butlers in prival<5 families. Railway direetor.s 
are deluged with applications from private 
servants, especially those who have jnarri(‘d or 
who are contemplating matrimony, as this 
coveted post (‘nahles them to settle down. 

'Pile head attendant or conductor is responsible 
for the provisions, which are invoiced to him, 
also for all stores, wines, etc., while the service 
staff generally is charged with the cleanliness 
of the cuth'ry, linen, and plate. 

Provisioning. The provisioning of cars 
is arranged for at terminal and important 
inb'i mediate stations. Rroadly speaking, the 
food is cooked on th(5 train, but prepjired before- 
hand. Thus, soups and sweets have only to 
be heated up, whereas fish and joints have to be 
cooked while the train is travelling at full speed. 
The Great Central procedure is to have all the 
food brought aboard direct from the vendors — 
the fish from the fishmonger, the game from the 
iK)ulterei, and so forth-— and liandod over to 
the dining-car chef direct. At Euston you may 
st5e an array of culinary offices, undt'r the super- 
vision of a chief chejy who draws up all the menus 
for the day. In one kitchen sweets and soups 
are b(dng prepared ; in a scullery vegetables 
are being washc5d ; in a larder joints are being 
cut up and fish prepared ; in a still-room 
groceries, pickles, chee.se. and fruit are being 
made up into parcels ; and in a linen-room 
maids are checking linen homo from the wash, 
and mending it. All the comestibles for each 
car, together with a separate package containing 
tablecloths and napkins, arc packed in a large 
hamper, which has just been steam scour(S, 
and despatched to the proper train. Dining- 
car cooks form a distinct class, which has come 
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into existence during the last fifteen years. 
A cook who joins without experience is sent for 
a week or so up and down the line in company 
with an old hand to learn his business. 

At the end of a journey a oar is gassed and, 
watered hy the carriage department, which is also 
ie8|X)nsible for cleaning all parts of it except the 
kitchen and pantry, this latter task being the 
duty of the car staff. Some 9 ompanies have 
very stringent rules relating to the removal 
of any food over, the penalty being instant 
dismissal if so little as the tail of yesterday's 
sardine be found in a car on the following morning. 
The washing of the soiled table-linen some- 
times falls to the carriage department, and some- 
times to the hotel department. By aid of the 
invoice system it is possible to ascertain exactly 
how cacli car is paying. Dining-cars arc now a 
profitable enterprise, but they are not run with 
the idea of making big profits, the management 
being quit^^tistied if they just pay their way. 
Most companies now serve dZa carte refreshments, 
except during the service of meals. 

Refreshment - room Catering. Tho 
majority of railway companies have taken ovei* 
the ownership, management, and cati*ring of 
all station refreshment rooms. Tn doing so 
they have been actuated not so much by Ok? 
desire to cstablisli a fresh source of revenue 
as to study tlie comfort and convenience; of 
passengers. It was found that private owner 
ship sometimes led to abuses. It goes without 
saying that the niana-gcmcnt and staffing of the 
l•efreshment -rooms is a large business of itself, but 
as it cannot be said to form a part of the niihvay 
indiist ry proper, it need not be described. One new 
and weleome feature may, Jiowever, bo noted. 
'I’he spread of restaurant-car facilities, perhaps, 
has ])ampered the travelling public ; at any rate, 
tlie more enterprising companies have come to the 
conelusion that, in tlu' case of non-restaurant- 
<ar trains, it. is good Imsinoss to bring the? 
refresliment counter to tlie dooys of the carriages, 
and so obviate the iiecessit/* of asking persons 
to leave the train and Avalk a few yards. The 
travelling refreshment stalls [38] inaugurated by 
the Midland do this. Equipped with boiler, urns, 
and icc-safe, tiioy perambulate the platform, and 
serve out tea, coffee, soup, etc., freshly made. 

The Advantages of Rail Motor-cars. 
The employment of what are called rail mitor- 
cars is a \ery remarkable development that has 
taken place on British railways during the last 
few years. From the outset the enterprise v as 
attended by such marked success, inasmuch as 
it at once proved its ability to solve so easily 
some of the problems of the traffic manager, 
that at th(* present time there is scarcely a 
railway of importance which has not adopted 
this new type of vehicle containing its own 
motive power. 

The idea of rail motor-cars is that they furnish 
b(;ttcr accommodation, and secure more econo- 
mical results in working the passenger traffic under 
certain conditions, which may be enumerated as 
follows. First, in the case of suburban traffic 
which encounters competition on the part of 
electric tramways, the rail motor-car enables 
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a railway company to afford facilities for clicap 
and rapid transit during those xx^iods of the 
day wiun the number of passengers to Ix^ 
carried does not warrant the running of heavy 
jcngines and long trains, these latter being 
reserved to meet the stress of the morning and 
evening traffic. Secondly, where rural branch 
lines arc concerned, the rail motor-car can bo 
used to fill a void by giving a far more frequent 
service than it would pay to do by means of 
ordinary trains. 'Phe general manager of a rail- 


way company largely employing such cars for this 
particular purpose stati‘s that the cost of running 
a rail motor-car as compared with a train is as 
6jd. for the former jmu- train mile, as against 
Is. 3d. for an engine, with four coaches, per train 
mile. By means of rail motor-ears, therefore, 
both the railway com])any and those, residing 
on branch lint's beni'fil, while as the cars can 
also be list'd to stop between stations, at levt'l 
crossings, and at other places where roads artj 
close to the railways, they give access to districts 
which fomerly laboured imtlei* the disadvan- 
tage of being situated some distance away from a 
station, d’heso intermediate stopping-places art^ 
called “ halts,” and it is necessary only t(» 
furnish them with a low platform and a small 
waiting room. 

Different Patterns of Cars. It is not 

possible to describe all the different patterns 
of cars now in us<'! on tlu^ different rail- 
ways, hut the princix)al points of distinction 
between various types may be touched upon. 
From the road automobilist’s standpoint, the 
term “ rail motor-car ” is, liowevcr, .somewhat 
of a misnomer, as it gives him the impression 
that these cars arc operated with an internal 
eombuslion engine, consuming petrol, whereas 
there are only two or three instances of this latter 
kind of engine being adapted to rail motor-ear 
work. At x)icsent the vehicles are divided into 
tho^e classes, r/c., (1) sleam-opt'rated ; (2) petrol- 
electric operatixi ; (3) petrol -ojx'raUxl, by 
means of an internal combustion engine. The 
sum total of the two last types numbers about 
half a doy.en, while then^ arc several hundreds 
of steam-propelled cars in service. 

Common Characteristics. A steam- 
driven rail motor-car combines on one 
frame an engiiu^ and a passenger ear of 
moderate seating capacity, the total lengtli of 
the vehicle varying between about ft. and 
70 ft. The car is carried on two four-wheeled 
bogies, that at the trailing end being usually a 
Htandard passenger coach bogie, and the otlier 
forming a four-wheeled outside-eylindered loco- 
motive of small dimensions. Sometimes the 


locomotive is complete in it^self [69 J wlu'n de- 
tached from the. ear frames, and may, if 
Inquired, be run separately for shunting [pur- 
poses, wlii(di are almost indispi nsable in railway 
working, while in most other cases the engine 
bogie is detachable [39J, and the boiler and 
chimiu'y ean pass through an end door, in order 
that it defi'ctivo engine can be replaced. The 
engine ean always bo operated from ('ither end 
of tlie ear, by nu'ans of a duplication of the 
stopping and starting apparatus, whistles, 
vacuum, steam, and 
band brakes ; for 
t he essence of a rail 
nif) tor-ear is that it 
can be workiul as a 
shuttle — that is, 
without having to 
be turned round in 
order to kei*p the 
engine foremost. A 
speeial arrang(*meiit 
provides that the vibration from the engine body 
is not transmitted to the body of the car. 

Types of Boilers and Valve Gearing. 
There arc several dilh'retit types of boileis 
— nauK'ly, a smaller pattern of the ordinary 
locomotive type of boiler, Avith oi* without a 
Beljpairo firebox, and (larried hori/amtally ; a 
vertical multitubular boiler, which kind is the 
most [Popular ; and a novel generator of th<'. 
vertical type |40J — namely, Ckpohran’s patent 
boiler. TJiis last possi'sses a minimum of 
joints and welds, and has no rivets or welded 
joints in actual contact with tlu' fire. The 
teat lire, liowever, which takes prc-i'inincncc is 
the facility that is afforded by tlu' boiler design 
for obv iating internal scaling. Si'alc formation is 
an important facWr in tlu' life of any boiltT under 
all and sundry conditions. Failure by burnt 
plates or tubes, and consi'qucnt early scraping of 
boilers, gcneitilly arises IVom inability to got at 
the interior so as to clean effectively. The aeces- 
sihility of all parts of tlii^ Cochran boiler for the 
latter purpose' forms its chief claim to considera- 
tion. Sometimes the valve gear is worked by 
ortUiiary eecentries, which are iitti'don the driving 
axle instead of on the fi'anu^, and which actuate 
tlu* valves on the top (pf the cylinders by means of 
a rocking shaft fiom (prdinary link motion. More 
often, how(?vi‘r, the cylinders are actuated by the 
Walscliaert valve gear. Sufficient water is carried 
for tlie servieii in a tardc or tanks placed below 
th(‘ earriagi^ body, and there is also room for a 
sujpply of fuel in the motor compartment or 
elsewhere. 

Arrangement of the Carriage. The 

carriages itsi'lf is divided into tw(P or three 
salipon-like ])assenger eoiupartments [521, a 
guard’s and luggage compartment, and a driver’s 
compart nu'iit at tin? (ppposile end bp the engine- 
room, all having corridor communication ; while 
the entiance to the car is generally effected 
by gangways fitted with collapsible gates. Elec- 
trical communication or speaking-tubes are 
furnished betw(*(*n the driver’s and guard's com- 
partments. For convenicncti in stepping at 
halts ” at which no platform is provided, there 
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are steps on each side of the car, which can be 
either covered by hinged flaps when the car 
draws up at an ordinary i)latforrn, or swung back 
to the width of the ordinary footboard by a 
lever. With some cars the outward movement 
of the steps opens a valve in the main vacuum 
pipe, and so prt‘vcnts the car from starting till 
the steps are lea ked in running position. 

1’he North Kiuiti'in Railway employs a few 
petrol-electric autocars [41], with which the 
generating power is a four-cylinder petrol 
engine, 80 13.H.P., that drives a dynamo direct, 
which, in turn generates eurrent for four motors, 
one on each axle of the vehicle. 

Petrol Cars. Th(^ only purely petrol- 
propelled, internal -combustion engined cars are 
found on the Great Northern and Ix)ndon and ^ 
Brighton and South (\)aHt Railways [46 1. These 
vehicles are much smaller than any of the stx^am 
and pctrol-electri(! cars, Ix^ing only 34 ft. in. in 
length, weighing 11 tons, and Ixung carried on 
four wheels. The motive-power consists of two 
four-cylinder petrol engines, whieli drivt^ both 
axles, while provision is made for two speeds in 
either direction. There is a driver’s compartment 
at each end. 

“Trailers,” The seating ca])acity of a 
steam rail motor coach varies jiccording to its size 
from 50 to 04 passengers. I’he inoi-e powerful 
cars [ 47 ] are capable of hauling a “ trailer ” cotU'h, 
and they are also ealcuilated to attain a spe(‘d of 
30 miles per hour within 30 seconds of starting ; 
while but few cars are designed to run at a 
higher rate of speed than 45 miles per hour. 

Before ending the description of rail motor 
coa<4u?s, mention must be made of a later 
development upon the same lines. Several com- 
panies have fitted stnall side-tank engines to 
work with “ trailer ” ears as comphite units. 
Engine and co^u•ll are nevtu’ uiujouplcd while in 
service, and duplicate gear in the driver’s com- 
partment of the coach, at the end farthest from 
the locomotive, enables the unit to be worked 
either end foremost. 

Management and Staffing. Kail 
motor-ears are under the control of the 
chief met4iani(!al (‘ngincer, which h<i ext'rciscs 
through the district locomotive superintendent 
in precisely the same way as he looks after 
engines. It is not improbalde, however, that as 
the employment of the cars becomes more ex- 
tensive, a special department will be called into 
existence for the purpose of supervising them. 
A feeling is growing tlial since rail motor-cars 
constitute what is an essentially light, rapid, and 
mobile form of traffic, they require sometliing 
less ponderously inclined than the brains of the 
locomotive departimmt to study their needs and 
devise technical details. 

I’he staffing of the cars is as follows. The 
steam-propelled vehicles require the services of 
both a drivei* and a fireman, as there must f>e a 
man in charge of the boiler. Therefore, when a 
car is running engine-room hindmost, the men 
part company, the driver being in the motor 
compartment in front (which, it will be remera- 
bcTed, is equipped with duplicate controlling 
gear), while the j^roman remains behind. Some 
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companies make the fireman act as guard or 
conductor as well, but the general practice is to 
employ a third man. The duties of the con- 
ductor of a rail motor-car are the same as those 
of a passenger guard in seeing to the needs of 
passengers, looking after luggage, and attending 
to the safety of the “ train.” In addition, he 
often issues and collects all tickets, and when 
the car stops at a “ halt,” acts as the station- 
master, porter, etc., of that “ halt.” The opera- 
tion of a car fitted with an internal combustion 
engine can be entrusted to one man, the driver 
or motorman, a fireman being unnecessary. 
Drivers or motormcn, together with the firemen 
of rail motor-(;ars, are drawn from the staff of 
enginemen. Conductors are selected from men 
who aspire to become full-fledged passenger 
guards ; in fact, this service is now regardecl as 
a training field for the latter. 

Passenger Road Motor Traction. 
Tlio functions of passenger road motor-cars 
are, broadly, to act as feeders to the raihvays, 
and so to promote travel in ev(Ty capacity ; 
while, incidentally, they also serve to exploit 
tourist districts, to form an efficient substitute 
for light railways, and to render possible a 
complete service ov(‘r a new railway route, 
starting from rail head, i)ending the completion 
of the construction of tlie line. 

Pracdieally every railway-owned passenger 
road motor vehicle is petrol-driven, and among 
the different tyj>os of bodies used are: (1) 
double deck omnibus ; (2) single-deck omnibus 
[53] ; (3) observation or char-a-bane [66] ; (4) 
open waggonette ; (5) composite goods, mail, 
and omniims. Each type of vehicle has aoeom- 
modation for a certain amount of passengers’ 
luggage, together with parcels, and many of 
them also make a speciality of the conve 3 ^anco 
of j)ackage.s containing ngricjultural j)roduc(*, so 
that a service may fulfil an additional purpose 
in the wjiy of la inging markets nearer to pro- 
ducers or of opening uj) to llio latter new areas 
of suppl^^ 

Passenger Tickets, Passenger lick(‘ts 
comprise : (1) ordinary tickets, issued for 

ordinary trains at ordinary fares ; (2) blank 

card tickets, used for light traffic only— 
that is. where there are few passengers Ik - 
twcicn a pair of stations in a montli, and on 
which the name of the destination station is 
omitted ; (3) tourist and week-end tick(‘ts at 
reduced fares ; (4) excursion tickets, printed 
specially for each excursion ; (5) circular tour 
tickets, which take the form of booklets of 
coupons ; (6) market, fishing, golfing, hunting, 
etc., tickets at reduced fares ; (7) periodical, 
season, or contract tickets, wliich are sp(‘(*ially 
printed, and require, as a rule, the hokkn's 
signature ; (8) otficers’, soldiers’, seamen and 
police tickets, at reduced fares, wdiich are kept 
in books with counterfoils, and which are issued 
on the production of orders signed by the proper 
authorities; (9) workmen’s tickets at reduced 
fares, which are available only by trains ninning 
at specified hours ; (10) pleasure party tickets, 
whioii save stamping, say, 150 separate tickets 
to tho members of a school treat ; and (11) 
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privilege tickets, issued to the company’s 
servants. Further, tickets for the conveyance of 
dogs, bicycles, perambulators, etc., or any other 
articles carried at owner’s risk, are issued at the 
passenger booking-office. 

Manufacture of Railway Tickets. 
Some companies print their own tickets, and 
others contract for them, while some do both ; 
but in all cases the ticket printing establishment 
is under the close supervision of the company’s 
accountant, who exercises a constant check on 
the supplies. 

The manufacture of railway tickets, as carried 
out by the London and North-Western Kailway 
at Euston Station, may be described as a repre- 
sentative process. The first room entered is 
where the multi-coloured sheets of pasteboard arc 
received from the paper makers, and where the 
slieets are stored, and passed through mmiiines 
which cut them up into the little cards with which 
we are so familiar. The first machine snips olf 
the rough edges and divides each sheet into a 
number of longitudinal strips of the required 
breadth, while the second machine is fed with the 
strips, and cuts each into so many cards of tlio 
correct Icngtli. The cards issuing from the latter 
machine are ready for printing, and are carried 
by tray loads into an adjoining — the composing, 
printing, and counting- room. 

Ingenious Automatic Machine. Groat 
ingenuity has been brought to boar in the perfec- 
tion of ticket- printing maehines. The latest 
])atterns may be d(‘scril)ed as being self-acting in 
every respect. 'J’he blank cards are fed into a 
hopi)er on one side, wluuice they descend and pass 
through the machine in an endless stream so long 
as the supply busts, one card pushing the other 
forward. In the body of the nuichiiie each card 
is impressed with its propc^r (M>nse(!utive number, 
lias its fatjo printed with the names of the issuing 
end destination stations, irlass, fare, etc. ; is then 
turned over so that its reverse side may liave 
imprinted on it a short notice beginning ‘‘ Issued 
subject to the company's regulations,” ett;, ; 
after which it is tui ned face upjjermost prepara- 
tory to leaving the maeliiiK^ by another and 
similar hopper, in which the* column of linished 
cards is pushed upwards, 'riiose macJiines can 
pi'intfrom 10,000 to 14,000 fi(‘kcts per hour. Tho 
supply of ink is automat ically fed to the rollers, 
and in the event of a slightly torn or crumpled 
card being encountered, the machine stops of 
itself, and declines to continue printing till the 
offending s})ecimen has been removed. Lastly, 
the printed tickets are passed through a macMne 
which automatically counts them in ]>atches of 
250 at a time, and records the total number wliieh 
has passed through it. Here, again, the cards are 
placed in a hopper, and the attendant turns tho 
handle of a dial to the number borne by the first 
ticket to ctiter the machine. Ihe machine is llicn 
set going, and automatically stops when it has 
counted out 250 cacds into a hopj)cr below. The 
attendant must see that the dial records exactly 
that number, and that it tallies with tho number 
of the last ticket, otherwise one or more tickets 
must have got lost, or duplicates as regards tho 
successive numbering been printed, in which 


case very careful search has to be made to rectify 
the error, for a printed ticket is treated as repre- 
senting ils face value in cash. Tlie latest typo of 
ticket-counting machine can deal with 20,000 
cards per hour. 

Number Check on Tickets. Tho 

company’s audit accountant is tho only 
offi(;er through whom passenger ♦ickets (save, 
in some cases, season tickets, which are sup])lied 
by the General Maunger) may be ol.)tained by 
the clerks in charge of the booking offices. 

All tickets are type-number(‘d consecutively 
at both cuds from 000 to 9999 inclusive (to 
avoid printing five figures when the limit of 
10,000 is reached), and are marked to indicate 
tho “ series ” to which they belong, ten thousand 
of each kind, class, and statioti making a 
“series.” By the Regulation of Railways 
x\ct, 1889, Sec. 6, the faro must be writU'u or 
printed on every ordinary ticket. Tho ditferent 
<!olours and distinctive markings assigned to 
the tickets for various classes and spccifio 
purposes are legion, while tliero is a curious 
want of uniformity among companies in the 
colours that distinguish the classes. 

Booking Offices. Inside the booking 
office, the tickets are kept in rows of “ tubes 
so-called — really two i)ieces of wood joined by a 
spring --which tubes are contained in lock- 
up cases of various sizes The name of the 
destination station and faro is written above 
each tube, and the number of tlio lu^xt to 
issue is written on a strip of slate below tho 
tube. The system is to place tickets in tho 
tubes with highest numbers at the toj), and, 
when booking passengers, to draw from the 
bottom, so that, after the departure of a train, 
by deducting tho number written upon tho 
slate from the number on the next to issue it is 
HNidily ascertained how many have been issued 
by that train. Below the lock-up cases are 
chests of drawers containing bumlh's of tickets 
to replenish the tubes. At large stations the 
arrangmuent of the booking hall is very method- 
ical, the apartment being divided into classes 
and districts, with a separate Avindow for each, 
while the eas(i containing ticlv(4s most frequently 
used is placed nearest the window, and tho 
remainder branch out in geographical order. 

Renewing Stock of Tickets. Here, 
too, the staff comprises not only clerks to issue 
tickets, hut a ticket stock-keeper, a cashier, 
and a chief booking clerk, each of whom has 
his own office Avithin an office. Tho stock- 
keeper periodically nqdenishes from his own 
stones the drawers below the lock-u{) cases, and 
when he finds that a series of one class l)etAvecu 
a pair of stations is nearing exliaustion he fills 
in a “ Ticket Demand Note,” specifying tho 
name of destination station, route, colour, 
class, description, fare, number of ticket which 
will be issued last, and tho last progressive 
number of tickets in stock. 

This demand note is signed by the chief 
booking clerk and sent up to tho accountant’s 
office, where it is cluH'ked and compart'd Avith 
the Ticket Stock Rc^gisters. Each issuing 
station has an account in tho stock registers, 
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and the following particulars are inserted in 
their proper columns : name of each destination 
station, route, class, description, date of demand, 
last progressive numlxu* of tickets supplied, and 
quantity supplied in bundles of 250, and date 
of last supply. 

Booking Clerks. Immediately after the 
departure of each train, the “ train book ” is made 
up, showing an account of tickets issued, a 8ei)arate 
entry being mode for each station and class. 
The “ commencing number ” is copied from the 
slate, and the “ closing number ” from the ticket 
next to issue, while the number of each blank 
card ticket issued has to l)e entered separately. 
After the train book has been made up, the old 
“ commencing number ” is wiped off the slate, 
and the old “ closing number,’* now the “ com- 
mencing number,” written up in its place, 
when the clerk begins booking for those stations 
again. 

At the close of the day a ” l^roof Sheet,” or 
Daily Classification Book is made up, giving an 
account of every ticket issued, but before 
attempting to balance the day’s takings the 
number of tickets that has been issued is 
balanced in a ” Taking Out Sheet.” At in- 
ter\'als during the day the (ilerks have been 
paying in ” on account ” to the cashier of the 
booking office, and on the following morning 
between 9 a.m. and 10.30 n.m.,the whole of the 
takings of the dity before arc paid to the chief 
cashier in the accountant’s office, and there 
balanced with the daily classification book. 

Checking the Receipts. The takings 
and tickets issued by each individual clerk 
arc made up separately, so that any individual 
loss or surplus may be located. The fore- 
going is the proccduixi followed at the great 
terminal stations, where on certain days of the 
year, the eve of a Bank Holiday, for instance, 
the number of tickets issued runs into tons ot 
thousands, while the cash receipts total thousands 
of pounds. And the same systi'm applies on 
a mon^ or less modified scale, according to its 
importance, at <‘very issuing station on the 
railway. At ordinary stations, the station- 
master is responsible for tlu' woik of the clerks, 
and at small stations he issues the tickets and 
makes up the books himself. For the collection 
of cash receipts and used tickets, the line is 
divided into districts. Specially constructed 
safes travel up and down the line Iwtween 
district headquarters by passenger train, and 
into these receptacles the station masters of 
intermediate stations place their takings in 
bags, for which the guard of the train signs, 
while leather cases containing the collected 
tickets are also delivered into his charge. 

At the district headquarters the cash is 
banked as soon as it is received, while the 
Hccoimt sheets and collected tickets are for- 
warded every month to the chief audit office. 
The daily elassitication books are not sent up 
to the audit department, but at the end of 
each month the whole of the commencing 


numbers are taken off from the ticket.; tliem- 
selves, and worked out on the month’s issue. 
This monthly total must balance with tlic 
totals of the daily classification books. 

The Monthly Audit System. The task 
of getting out the monthly audit of the receipts 
from all coaching traffic is very laborious, and 
necessitates the employment of a special staff 
of clerks and ticket sorters, the latter con- 
sisting of boys, or sometimes women. Each 
collected ticket has to be sorted back into its 
pro]K*r series of kind, class, and station, and 
a note taken of missing numbers and tickets 
irregularly issued. Directly the monthly audit 
is completed, the sorted tickets (save those of 
the blank card type) are defaced and destroyed, 
but blank card tickets are kept back for another 
month before Ixjing consigned to oblivion. 

Schedules of missing tickets arc sent every 
month to the station responsible for an explana- 
tion, and should the number bo unusually hirgt^ 
art investigation is ordered. 

Training of Boohing Clerhs. Book- 
ing clerks, as a rule, begin to learn their duties 
as boy clerks or boy ticket sorters. Promotion 
in this branch of the service depends entirely 
upon intelligence and merit. A smart clerk 
knows tlie geography of his line backwards, so 
to speak, has hundreds of fares in his head, 
and is a lightning calculator of ticket sums. 
Another important qualification for a hooking 
clerk is an unruffled temper. Pertinacious 
irupiinu’s about subjects which have no concei ii 
with the issue of tickets have to be persuaded to 
move on, and no notice must be taken of tlu; 
remarks of irritable or ill-conditioned travellers 
w’ho air grievances against the company on the 
“man li(‘hind the pigeon hole.” Booking clerks 
are sometimes accused of being curl, but the fact 
is that they an^ gtjruually working agaiast time. 

To ojise the labours of booking clerks during the 
“nish" Jiours, automatic ticket- is.su ing machines 
have been adopted by the (h*eat Western, 
North London, and Metropolitan Companies. 
These tna(;hines are, how^ever, practically confined 
to the issue of workmen’s tickets, at penny or 
twopenny fares. 

Ticket Nipping. There is a good deal 
more in the nipping of tickets by examiners 
than meets the eye. The pnietice has a two 
fold object — to deface the cards so that 
they shall not be used over again, and to 
mark them by impressing a number or punch 
ing out a sign or letter, m order to afford 
evidence of the right of companies to claim a 
proportion of the through fare wlicn passengers 
nave travelled by a route different from that for 
which the tickets wore issued, or to prove how- 
far a pa.ssenger had travelled in the ease of a 
refund claim. A different number or mark is 
fixed bj’^ the Clearing House for each junction 
or principal station, or group of minor stations, 
a record of the same being kept there. Further, 
certain numbers are kept in reserve, and given 
to stations from time to time as required. 


CotUinued 
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IF it has seemed that these articles are inspired 
^ by an extravagant optimism, that, fortunately, 
cannot be hol]wd. *rhe road to success in 
journalism may bo hard at times, but there are 
few careers which, in the main, fall in more 
pleasant places. And it is a fact of immense 
encouragement to the young journalist tolmow 
that all his life, whoever he is, wherever he may 
be, in whatever work he may be engaged, he can 
l^e laying the road along which to travel to his 
destination. He may order his life so that he is 
going constantly forward ; slower than he will like 
sometimes, perhaps, but always forward. For, 
as wo have agreed that journalism is the reflection 
and interpretation of life itself, it follows that 
the natural life of man is the journalist’s best 
training ground. And the journalist, if ho is a 
journalist indeed and not merely in name, so 
orders his life that, almost without knowing it, 
without any physi(;al strain and with hardly any 
conscious etTort, he builds up a system that be- 
comes to him a means of living and a joy for ever. 

*rho journalist’s system is, if anything can be, 
his guarantee of success. No journalist can hope 
to succeed, in the sense in which wo speak of 
success here, unless lie has a system. What, 
then, is the journalist’s system ? 

The Organisation of Knowledge. 

It is, in a word, a plan of life by which all 
his pleasunjs, all his interests, all his holidays, 
all his books, every thought and energy he has, 
registers itself in his Avork. The chief end 
of tJie journalist's sysUuu is the organisation 
of knowledge and information. His motto is 
to have all the facts in the world on his 
desk. His first business is to know as much as 
he can himself ; his next business is to be able 
to find out at once what ho docs not know. Ho 
must have a British Museum of liis own. He 
must mak(^ his own encyclopjodia from day to 
day. He must bo able to answer any one of a 
million questions, and to ansAver them, not in a 
week or in a day, but in an hour or in a minute. 
He must be able to quote an opinion, tell a story, 
or recall an e\"ent, and to do all these things 
without leaving his own room. 

If it is said that all this is impossible, that no 
journalist has the time to do it or can afford to 
do it, the reply to the critic is that he had better 
give up journalism. If reading is not as interest- 
ing to him as playing billiards, if books are not 
as much worth buying as (dgar(‘ttes, he should 
play bilhards and smoke cigarettes and leave 
the serious things of the Avorld alone. We are 
asking nothing that has not been done, nothing 
that is not easy to the man who is a journalist 
l)ecause he loves journalism. In no age since 
printing began have books been more plentiful ; 


in no country Avh ere books have been introduced 
have books Wen eluNiper than in England noAV. 
Never have the newspapers been so good, so full, 
so varic^d. Never lias science been so interesting, 
so popular, so simple. Never have commoreo and 
industry and invention lK‘en so Avonderful, so 
full of romance. All the strange story of tlio 
Avorld as it moves, all the energies of the race 
as it reaches out to its great destiny, all the 
thoughts of men and all the mysteries and 
problems of our lives, come to us in papers 
and books. To say that avc know nothing of 
these things is to declare our.selves uneducat^jd ; 
to say that we cannot keep a record of these 
things is to di'clare ourselv^es unfit for journalism. 

The Legacy of Odd Moments. This 
course of journalism is being ooru^luded in a 
j(»urnalist’s library whi(;h its possessor Avoukl 
not part Avith for a gold mine in Johannesburg. 
It has been built uj) in tc'ii years of a busy 
journalist’s life, in hasui'e liours and odd 
moments. It has five thousand books, half of 
them found in second-hand book shops and in 
second-hand catalogues, covering oAX'ry subject 
under the sun. It contains a record of everybody 
of imjiortanee who has ever lived. It (H)ntains a 
history of every country that has ever been. It 
has Avithin its four walls the best thoughts of the 
best thinkers of all ag(^s. It is a temple of all 
that Avas permanent in the past, of all the hopes 
of men for tlie future. 

And, not least in A^alue for the journalist, it 
IS a record and an index of the present. For it is 
more than a library of books ; it is a library of 
information that never has been and never will 
be contained in books. It lias a cabinet of a 
quarter of a million articles, paragraphs, notes, 
and refer(‘nees, takiui from magazines, neAvspapers, 
and books. It is an ever-ready, ever-growing, 
over-up-to-date encyclopaedia of newspaper infor- 
mation, every item of it immediately accessible. 
At least five thousand columns of London daily 
papers have been written from tliis lib^a^A^ For 
years it furnished two regular columns a day in 
a well-known evening paper, and one of th(‘.s(^ 
columns is now running in its seventh year from 
this source of supply. The matter that has been 
supfilied from this library to London editors could 
not be contained in all the volumes of the Self- 
Educator, and the library is inexhaustible. It 
grows in interest and freshness every day, and the 
time can never come, so long as it is maintained, 
AA'hen a clever journalist could not earn a hand- 
some income by sitting in this library Avith a 
typewriter in front of him, a telephone at his 
side, and a post oflicc within reach. 

Newspaper Cuttings. The building ufi 
of such a systeni of information demands no 
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gi'oat genius, and no very considerable out- 
lay. It calls for great patience, care, and 
foresight, for an excellent sense of discrimi- 
nation, and for all the qualities that go to make 
a journalist. It implies a capacity for organisa- 
tion and p(Tsistcnce, and a wise utility of spare 
moments. It demands, above all, regularity. 
But these tilings are possible for all, and tho 
creation of a system such as this involves no 
lesourees bevoml the reach of an ordinary 
journalist wit)i an ordinary income. It maj^mcan 
tiiat it is not worth while to keep a diary of 
social engagements, or to stand vacantly watching 
a football match ; but success in journalism is 
clicap at the price. 

^riie Iwst of all the raw material with which the 
journalist has to build is the newspaper. Ho 
will find a good collection of newspajicr cuttings 
more valuable even tJian books. The five 
thousand books in the library in which this is 
written might, with t‘xcocdingly great difficulty 
and in the course of months or years, lie 
duplicated. But nobody else in the w'orld 
lias, or can have, a duplicate of the companion 
cabinet of information. Ncw’s])aper cuttings, 
have, therefore, a unique value, ever increasing 
as the cuttings grow in quantity and variety, and 
the journalist who buikls up his library not only 
of printed books, but links his books with a 
growing collection of unmade books, is budding 
Jiis house on a rock. 

The Journalist’s Newspapers. He 

Ix^gins by giving the n<‘wsagent a list of 
the papers that are most prolific in things 
to cut,” and lie will find this exjuadence, by 
the way, the surest test of whetlier a newspaper 
is well or badly done. In going through his 
papers he will inaik everything tliat is to bti 
cut, and at the end of the day he will cut thew^ 
things out, date them, mark them, and put 
them away. He w ill do this every day with tho 
daili(*s and eveiy week with the weeklies, cHnd 
ho will never, if he is wise, allows the papers 
to accumulate uncut. It is a temptation to 
w hich it is c«a8y to succumb ; but it encourages 
caivlcssness and makes it impossible to rc*ly 
absolutely on the system he is creating. He 
should at first cut out tlie paragrajdis or 
artitdes he w'ants to keep and mark tliem after- 
wards: the placing of them will often be slow 
and difficult. In course of time, however, ho 
will come to mark the papers before cutting 
them— that is, to write tlic index-word on the 
paragraph as he goes tlirough the paper. Tliis 
is much simpler, especially if he can get th<^ 
papers cut for him afterwards. He must 
never forget to date a cutting plainly, either in 
the white space in the heading or on the back, 
and W’hen a cutting is in tw'o pieces it should 
be carefully pasted together. Small cuttings 
of two or three linos should be paste<l on neat 
slips of white paper ; any stationer will make 
a thousand slips gummed half-way down on one 
side for a few shillings, and these ai*e very 
convenient, the ungummed portion being avail- 
able for writing. 

The collection may grow slowly at first, 
probably not at a greater rate than a dozen or 
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twenty out tings a day. But there is a wonderful 
sympathy in newspaper matter, and it is one 
of the amazing things in joumaUsm how events 
link themselves together ; how, when ^ one 
remarkable thing happens, other remarkable 
things of tho same kind follow ; and after a 
W'liile the rat(? of gi owth will be much groatcjr. 

Many obvious questions arise. What is to bo 
kept ? In what form should it be preserved ? 
How is it to Ik» marked ? They are vital 
(|ucstions, and upon tho care exercised in these 
directions llic usefulness of the system depends. 

Useless Material. What should' lie 
kept? Two things should not be kept. It 
is unne(a»ssary and wasteful to store in the 
cabinet a. great mass of information which 
is readily sueessible in year books and 
cncyclop:i‘dias. Twenty paragraphs may ap- 
pear in tlie course of a year containing 
the barest facts of, say. Lord Roscdx'iy’s life, 
but ns these are obtainable in a moment from 
a dozen familiar sources it would ho waste of 
time and sjmci^ to keep them. The second 
class of mutter that should not be preserved is 
that of a fielding and trivial kind. Thc^ great 
mass of matter apjiearing in newspapers is 
interesting only for "a day or two and is not 
worth keeping under any circumstances. It 
may haj)]>(‘n that for some reason or other this 
matter is woith cutting. I’erhaps it may be 
helpful for a column of daily or weekly notes 
the journalist is writing. In that case it sliould 
be cut. and kept at liand, but on no account 
should such ej)lu‘meral matter be aclmitled to tho 
cabinet. Ordinary society and sporting infornia- 
tion may lx* useful as ])egs upon which to liang a 
piece of gossip, Init when the gossip is written 
it is useful no longiu', and it is sheer madness 
to choke a valualilo cabinet with trivialities 
of this kind. It is as absurd as it would be to 
store fiow'er-])ots in the British Museum, and it 
is possible Aery seriously to impair tho Aiiliio 
of a .system such as this by introducing matlcr 
with no permanent A^alue, lulding bull; and 
complexity to a system which is the mom 
A^aluable tiie more it can be confined and flic 
more simple it can lx> kejit. 

What to Keep from the Papers. 
Having decided Avhat to leave out, the question 
of what to admit is easily settled. Everything 
of intcre'st likely to have a permanent valno 
should Ix' kept. All good stories should 1 k> 
carefully preserved ; all interesting, utteranei's 
of public men ; all interesting things about 
plae(%s. .\ny unusual incident, any odd fact, 
should be fcpt. Interviews, unless on some 
quite ephemeral topic, are usually Avorth keep- 
ing. The speeches of coming men, too, liave 
a value not sufficiently realised ; and the 
fullest report of these should be kept intact, 
another l3eing cut up if worth while. Many 
excellent little bits of copy creep into speeches, 
to lie there for tAventy-four liours unnoticed by 
most people and then to Ix^ forgotten ; and 
the time conies when the wise journalist who 
has kept them reveals these little buried 
treasurt^s and turns them into very gold. 
Articles by promintmt men are generally Avortb 
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cutting up, if they do not justify preservation 
intact Nearly all newspaix^rs pay for them- 
Bclves to the journalist who knows how to cut 
them — some sixty, some ninety, and some a 
hundredfold. The magazine pages of the 
halfpenny dailies usually provide good material 
for future use, and the regular coluiuns of gossip 
should never be missed. 

flow to Keep Cuttings. Tn what 
form should the cutting be preserved ? 
There is only one possible way. No wise 
journalist ever pastes cuttings into a book, or 
pastes them up at all. The idt'al way, and the 
only convenient and elTectivo way, is to place 
the cuttings in envelopes. The best envelop<*s 
arc ordinary foolscap size, opening lengthways 
instead of at the end, with ungiiniined edges, 
(lonerally they must be specially Jiiadc. When 
these are placed alphalKtieally in a draw'cr, 
witl» the subjects typed on the front at tlic top 
edge in the left-hand corner, witli tlic drawers 
laMlcd, all that is necessary to ])ut a cutting 
away is to open the rigid druw'er, tind the right 
envelope, and drop the cutting -in without 
taking the envelope out. The cabinet should, if 
])Ossible, be specially made to receive tlie 
envelopes. There are many other ways of 
storing cuttings, but tlic journalist who is 
beginning to build u[) a system of information 
will 1)0 wise to ignore them all and adopt this 
one. He will find it impossible to alter his 
system in a few years, and no other system is 
half so simple or half so efteetive as this. 

I low should the cutting be marked? This 
is the most important point of all. The entire 
value of tlie cabinet dejKUids upon it. The 
art of indexing is not an (‘Jisy one, and the 
placing of cuttings where they will be most 
useful, in such a way that they will be avail- 
able wlnjucver wanted, is often a task of great 
dithcnlty. It is, how'ever, strange to not<^ how 
often, in marking a cutting, the keyword is 
(‘iisily found in the cutting itself, usually in the 
Jieaciing or at the beginning of the article. Jn 
tJiis ease it is Ixjtter merely to underline the 
word in ink. All marks on <*uttings should, of 
course, Ix) made in ink and not in pencil. 

How to MarK a Cuttikig. Two 
factors should Ix) borne in mind. There 
may l>e a dozen points of view from which a 
paragraph may be regarded, and the point 
of view from which we decide to regard it 
should be that w'hicli is likely to make the 
paragraph most useful. It will frequently 
l>t) necessary to cut two or three copies of 
a paragraph and place them from two or throe 
points of view% or to make cross-references ; and 
either of these ways is easy, nearly all intt^rcst- 
iug paragraphs appearing in some form in most 
papers. 

Another factor to Ixnir in mind in placing a 
cutting is memory. When the time comes for 
referring to the cutting the probability is that 
it will come to mind, but it is essential that the 
headings under wliich the cuttings are placed 
in the index shall bo of such a character ns to 
help memory. Let us take an example. A 
woman had a delusion that she had swallowed 
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a lizard, and the doctor, know ing her story to 
'be absurd, placed her under chloroform and 
assured her that the operation had been suc- 
cessful. Tlie woman recovered,” and was 
perfectly sane again. Obviously the paragraph 
is of great interest and is likely to be useful. 
What shall we do with it ? It could be placed 
under Lizards, but that would l)e the wildest 
thing to do. It lias nothing to do with lizards, 
except by the merest chance, and it is as likely 
as not that when tlie paragraph comes to mind 
we shall think of new ts or ooc^kroaches instead 
of lizards. The lizard has riathing to do with the 
story. The paragraph, again, could be placed 
under Doctors, but it is not really of any con- 
siderable interest from the doctor’s point of 
view, and in writing any conceivable thing 
about doctors it would not greatly help one to 
be able to quote this example. It may, how- 
ever, be contended that at least a cross-reference 
to this story might lx made under Doctors. 
A third way in wliich the story might bo placed 
is under j5elusion.s, but here again the last 
rtanark applies. In the history of delusions this 
woman's was not by any means remarkable. 

The Classifying of Information. 
What, then, shall we do with it ? Txt us 
read the paragraph again and discover its 
fundamental idea. Clearly, it is a remarkable 
example of the power of imagination. It is 
by far the most interesting point of viiuv from 
which the story can be rt'garded, and the pow(‘r 
of imagination is a subject upon wliich a jour- 
nalist can Avrite frcHpiently without becoming 
monotonous. So that we mark our paragraph 
Imaoinatfox, date it, and put it away. 

It may be, liowcver, that tlic single word 
Imagination is inadcMpniU'. L*t us supposes 
that the journalist is greatly attracted to this 
subject, and collects so mucli material concern- 
ing it that hi must classify it into subdivisions. 
In that case he may liavi' such entries as Imag- 
ination simply; Imaijination — Power ok ; 
f.MAGiNATiON— SroKiE.s. Th(! ])aragraph Ave are 
considering Avould then come under Imagination 
— Power ok. This subdivision A\ill become 
a matter of groat importance as the collection 
grows. As material under a specific heading 
acciimulaU'S it must be edited and arranged in 
several groups. No single envelope must be 
allowed to bccouuj bulky. The more bulky 
an envelope is, the more difficult reference to it 
liecornes, and the first esstmtial of the system — 
instant reference — is defeated. Irnjiortant 
general lieadings, such as Parliament, London, 
Government, Railways, and so on, and im- 
}X)rtant names in the ^xrsonal section, may 
dtmiand a dozen or even lAventy or thirty 
eruelopes, and it will bt* necessary sometimes 
to subdwide these divisions. J^et us take an 
example. 

To Make Reference Easy. There 
must, of course, be a main heading for London, 
and one of the sulidivisions Avill lx London — 
Traffic. But the Ixiidon traffic (jiustion 
is so important that it has several asjxcts, 
and these must be kept clearly in mind. There 
must b(.*, for instance, traffic statistics, traffic 
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problems, traffic systems, traffic reports, traffic 
linance, perhaps traffic stories, and so On, 
and at any time the journalist may want 
material upon any of these specific subjects. 
Obviously it would be an absurd waste of lime 
to go through the entire mass of material on the 
traffic question to find out how the tube railways 
are ventilated, and the only possible way of 
arranging all this matter is to have separate 
envelopf^s. The best way of marking these 
envelopes is to type the heading at the top 
left-liand corner, close to the edge, in this way : 
lx)NDON 

Tkaifk^ 

Further subdivisions should be ty^K'd like 
this: 

JiONDON 

Traffic — St a ti stk s 

These envelo])os will come alphabetically in 
the l-<ondon section of the cabinet. 

The journalist wiH find it extremely useful 
and most/ interesting to develop his own ideas 
in his cabinet, and to make it much more than 
a record of fact. He may have, for example, 
some ideas as to the (piickest ways to get across 
JiOndon, and if he will keep the idea in his 
mind lu^ will find that material for its exj^ansion 
will come from many unexpected sources. He 
should, in this case, type an envelop: 

London 

Quickest Ways Across 
in which material for an article may gradually 
accumulate. In his notebook he will note 
“ Quickest Ways Across J^ondon ’ as an id<*.a for 
an article, with a reference to tin* (‘nvelope, and 
when he comes to write it he w'ill tind that the 
material he wants is ready for him. 

Cutting Envelopes. The subdivision of 
subjects W'ill suggest itself as the collection 
grows, but it may be helpful to give one 
instance. 1^'t us take one subject from the 
cabinet mentioned. The cross-references on tlie 
oiitside of the envelopes should 1 ki noted. 
They are important, and should Ijc typed along 
the top edge of the envelope in line with the 
heading, but at the other end. 

Leual see also Veiidilts, Witnesses, 

JlJUe.ES, I’OLICE, JURFES, PEASENHALl. CaSE. 
Inqi'Ests, Time — Lecae, Kortunes, Identity, 
.tesTD^E Mis<’aioo or, IJe vth — I-iKcae. 

[K»ict> hnn-H tli«> liotuliriii Leoae, 

hut for bn‘\ it y only sub-heaclin)^ are lumEj 

Decisions scv also Verdicts 

Sentences .^nd Judcments 
Delays 

Khuohs .*<00 also .lusTicE — M tscarhiages 

Ili.eoalities sro also (Iovt. — Illkiialities 

Law Officers 

Litiuan'Ts s«m' alsti Delu.sions 

£ s. d. st'c alsu l.AW CouR'FS 

Meouamcal Oddities — Writs, etc. 

New' Law Oddities see uls(» Change 

Notables in (h)urt smc alsd Witnesses 

Oddities — (’kiminal setj .) cries — Identity 

O DDI ri ES— CJeN ERAL 

Points see also Time — Legal 

Scandals 

The heading under which a cutting m to be 
placed should b(»/ clearly marked in n white 
space, anywhere on the cutting, rather than across 
the reading matter, and it is wise to use a rubber 
stamp for dating. It is best to mark the cuttings 
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in the white space at the heading ; in the case of 
cuttings which fold up this must be so, and they 
should be folded with the mark outside. 

Personal Information. The cabinet 
as a whole must be divided into two main 
sections — personal and general. Nearly all the 
difficulties will arise in the general section. The 
titles for tlic envelopes in the personal section 
are fixed, and will determine themselves, but. 
to begin with, the journalist should typi^ 
envelopes bearing the names of all well-known 
])eopIe, and in some cases several envelopes for 
one 2 >erson, sucli as : 

John Morl?:y .Ioiin ^Forley 

Sfeeches Liter at ur k 

and so on. TL? should also typo a series of 
envelo[K's bearing ill the familiar names, sueli 
as Smith, .lones. Brown. Into these envelopes 
all the Smiths, .loneses and Browms can go, unless 
in any case the Smith, Jones or Brown is im- 
portant enoiigli for an envelope to himself. 

The onv(‘lop(5S liearing common names should 
in all eases bt? jilaoed alter particular names — 
that is. Sir Wiltjam Brown should come bofon* 
Brown. In putting away cuttings, this arrange- 
ment makes it clear whether Sir William Brown 
lias an envelope of his own before tlie (“ommon 
Bi'owTi envelope is rcaclicd. 

The number of envelopes bearing common 
names will bo small, and the great mass of the 
jKTSonal envelopes will at first lx* marked with 
only tlie initial letters of names, arranged 
HO as to receive cv(‘ry name that could occur. 
T!u 5 journalist who is in earnest in building u}) 
his cabinet will be wise in carrying out his 
“splitting up'’ of the aljihabet on these 
envelopes to the third letter. He will find that 
by doing this he will use some hundreds of 
envelopes, many of which will be empty for a 
long time, but in the end it will save him tlie 
trouble of having to rearrange his t5nvelo|ies— 
task HO overwhelming that ho cannot iiussibly 
alTord to contemplate it. The envelojTcs in the 
personal section will begin something like this : 

A I la A Ikj rdee.n , Lord an d 1 .^id. v 

Abac lie Abl 

Abb Sir Wm. Abney 

Edwin Abbey, K.A. A bn 

Ablxy y\br 

Dr. Lyman Abbott Wm. Abraham, M.P. 

Sir Jos. Abbott Abs 

Abe j Abyssinia: Emperor of 

Abd Abyssinia : Ri lyalt ies 

A1x 3 Abyssinia: Ras Makunnen 

Alx*okuta, Alakc of Abyssinia: Notables 

Alx'rcorn, Duke of Ac 

When this arrangement is followed through 
the alphalx^t there will be no name that cannot 
bo pliK'-ed, and the journalist will then 1x5 able 
to store a cutting about anybody so as to be 
able to find it at once. He must go through 
these envelopes periodically, and when he finds 
them growing bulky he will take out all cuttings 
referring to one iierson and give that person a 
special envelope. As a rule, it may be con- 
sidered worth while to have a special envelope 
if there are three cuttings under one name. 
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In nearly all cases in the personal section, 
envelopes should b© marked with names. There 
are, however, a few desirable exceptions, as 
in the case of countries where the names of 
public men are not familiar. The German 
Kmperor will, of course, come under Germany — 
Emperor, and Prince Buelow under Buelow ; 
Herr Bebel under Bebel, and so on. It is not so 
simple, however, in Liberia or Abyssinia, where 
the important names are less familiar, and in 
these cases envelopes marked Abyssinia — 
Notables, Abyssinia — Royai.ties, and so on, 
will save much confusion and difficulty. 

Index as You Read. The arrangement 
f)f the general envelopes is not so easy, and 
we have already considered some of its 
difficulties. The cuttings themselves, however, 
must determine these arrangements, and eX' 
pericnec ^vill make the matter easier as the 
fuitings grow. It is a safe rule not to be afraid 
of divisions and sulxli visions, but to exorcise 
foresight and prepare for great developments. 

It must not Ixj imagined that a cabinet is 
merely a receptacle for cuttings from newspa|X'rs. 
It must be a cabinet of general information. 
The cabinet w’e have mentioned has in it many 
thousands of references made from books, with 
jottings of interesting facts picked up in many 
ways and places, so that its material on any given 
subject may have been gathered from tlirw 
main sources: (1) Magazines and newspapers, 
(2) books, (,‘l) personal knowledge. No journalist 
should read books without making notes. He 
should always have by liiin slips on which to 
make notes, and shoukl make his own indexes 
of books as he reads them. There are very 
few' books with satisfactory indexes, and fewer 
indexes still that are satisfactory from the point 
of view of the journalist to whom a book is a tool. 
L(d us dip into our cabinet again, and we find 
thousands of such notes as these, 

Wrj’NKss Uox 

A witness jifmid of dying in the l)OX. Life of 

Lord Rosselt-, 145 

A(jK 

Links with the Past 

Witness giving evideneo of evcMits of wliieli ho 
iiad been a spectator 120 yeai's liefore. Reiimrknblo 
ease. 1. Histuiy of Yorksuike, 201. 

I’OTJTICS 

Pncehtainties 

Difficulty of predicting witli ccTtainty iu |«»lilie.s. 
( V>bdeii on tlie Corn Law.s, Duff, D. 247. 

Keeall story of Melbourin*, who told Disraeli there 
was no chance of his being premier. 

Secrets 

State 

Ijord (ri’anvillo repeating Queen Victoria’s words to 
the Times. 2. Paul’s History of Kngland, 215. 

Such entries as these, mad<^ constantly through 
years of reading, add enormously to the value 
of the cabinet. Though the books in tJio 
library may be duplicated, it is almost impossible 
that entries such as these should Ixi duplicated, 
and the journalist who has such things available 
is not likely to want for something to write about. 

How to Use a Book. There is no space 
hero to go closely into the an’angement of 
the library, but the journalist will, of course, 
have a system making each book accessible 
without delay. It will lx? noticed in the entries 


above that a word from the title of each 
book is in capital letters, an arrangement 
w’hich is part of the system. In the Age 
entry, for example, the printing of York- 
shire in capitals means that the book will lx? 
found in the topographical part of the library 
under “Yorkshire." In the entry under Politics 
the use of capital letiers for Duff means that 
the book from which the note is made, one of 
Sir M. Grant Duff’s diaries, is under “ Duff in 
the biographical part of the library. 

It will Ixj clear to all that in imlexing a library 
many references will occur which cannot con- 
veniently come into our cabinet. It is un- 
desirable, for instance, to have an envelojK) 
for William Pitt or for the Fn*neh Revolution, 
llierc are weighty arguments against allowing 
the cabinet to be used for “ dead ’’ as well as 
living matter, and historical things should not 
loom large in a cabinet of subjects of contt>mporary 
interest. As far as such things may be indexed 
under subject hejulings, they may, of course, bo 
admitted into the cabinet, but there are many 
matters wliieh could only Ix^ indexed under 
names having no relation to any particular 
subject heading. 

The Card Index. There is, let us say, 
an impoi tant anecdote of Lord Castlereagh in 
the (’reevey Patehs, and, as the Creevky 
Papers do not come under (.\\.sti.khkagii on 
the bookshelves, it is important that this 
anecdoti? should be introduced somew'here, so 
that in writing of Lord Castlereagli it may not 
be ov(‘rlooked. The best way of registering such 
things is by a card-index. In tlie library in 
which this is written is a card-index covering, 
more or less roughly, 2,0tM) books of biography. 
It does not contain a full list of the names or 
titles of books, bcciause the proper arrange*- 
m(‘iit of a library makes it (piite unnecessary 
to index the. '. The biographical books aro 
arranged on the shelves ifi the alphabetical 
oixh'r of names, and the index is a eontimts 
index to the books — iu some cases a full index, 
made Avheii reading the book, in others a rough 
index, made eithi'r in glancing through the book 
or from the index in the book. In the latter 
ease the index is not, of course, thorough, 
though full enough to be helpful, and (piite W'orth 
the time it took to mak(? it. Tuder G in this 
card -index (xx’urs the entry : 

JX)RD GaSTLEREAGII 

Extremely intert^sting anecdote 

2 (!rkkvey Papers, p. .‘IS 

Books Within Reach. There is no 
room here to consider Ihc^ kind i»f books 
that are most useful to the journalist, but 
he should liave Avithin rt'-aeli all the familiar 
dictionaries, coneordanees, encyclopa'dias, and 
year books. He cannot be satisfied with Hu* 
completeness of his systcuii unless lie has on his 
desk, or on his shelves, Whitaker s Almanac^k, 
Hazell’s Annual, the Daily Mail Year 
Book, Who’s Who, Chambers’s Bijok of Days, 
Haydn’s Dictionary of Dates, Rartf.ett's 
Familiar Quotations, Chambers’s Dictionary 
OF Biography, Harmsworth and Chambers’s 
KNCY crx)P,EDiAS, thc Encyclop.edia Britan- 
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NicA, the Municipal Year Book, the London 
Manual, the Dictionary of National Bio- 
graphy, Annals of Our Time, Burke’s Peer- 
age and Landed Gentry, Whitaker’s Peer- 
age, Muijialt/s Statistics, Brewer’s Dic- 
tionary of Phrase and Fakle, the States- 
man’s Year Book, the (’oLONiAii, India, and 
Po REIGN Office Lists, a full gazetteer and 
atlas, a good eolleetion of guides and histories, a 
good dictionary, and all the poets and standard 
authors. That does not mean, of course, that 
a library without some of these may not be 
<^xoellent, but the ideal library contains all these 
foundation books. Only a journalist constantly 
using them is able to a])preeiate adequately the 
great mass of good work that is done nowadays 
for the pure love of doing it, without any 
likelihood of gain. Mr. St(‘ad's ‘‘Indexes to 
Periodicals,'’ now unhappily stopped, is an 
example, and for such things the journalist 
c^annot he too thankful. 

A System to Build On. The journalist 
who builds up a systt'm on the lines we 
liavo suggested will tind many splendid 
corner-stones already erected for him. It is 
difficult to conceive the full extent of the work 
on which he may build. The finger-posts to 
knowledge in the libraiy in which wv are writing 
must be counted in millions — there must be, 
that is, millions of keys to facts. The index to 
the ENCYf’LOPvEDiA Britannica has (KKKCMjO 
entries ; the index to the full set of the Review 
OF Reviews has •2r),00() entries to the events of 
the hist sixtwn ye^rs. Another index has about 
27,000 entries to the events of the Victorian era ; 
the Dictionary of National Biography con- 
tains the liv<^s of 30,000 of the most important 
people who have figured in our history, and 
2,00(),0(K) facts of biographical interest. A single 
index exists to 30,000 poems, and two others 
Jiave a total of 70,000 guides to quotations 
from poems. The Guide to itie Best FicrnoN 
describes the contents of 4,5(K} hooks, and has 
an index, with 5,fM)0 entries, to the s\i>>jects of 
novels. In another work are 4,5(H) references to 
Rf>eeehes, lectures, and anecdotes, and another 
index has over 20.000 entries dealing with 
folk-lore. Who’s Who gives the biographies 
of 21,000 people, and the American Who's Who 
does the same for 15,0(K) peoph* on the ot her side 
of the Atlantic. Canadian Men and \\^)mkn, 
and similar books for India and South Africa, 
deal with people of importance in the British 
Empire, and a few pounds invested in a year’s 
supply of Blue Books puts the journalist in 
])osse8sion of first-hand facts from every part of 
the world. Mulh all's Statistics give.s valuable 
information on about 8,000 subjects. Hay'dn's 
Dictionary of Dates has several million words 
of concise historical information. The Concord- 
ance TO Shake.speare, a woman’s labour of 
love for sixteen years, has 300,000 entries. The 
Railway and Commerit al Gazetteer, also, is an 
excellent work from which a w ord of public recog- 
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nition should not lie withheld. With these works 
to build on and encourage him, no journalist 
need despair of being able to create a system. 

Personality in System. It ought not 
to be necessary to emphasise ^he fact that 
the organisation of a system of this kind 
does not in any way interfere with the 
expression of personality and originality in the 
journalist’s work, but it is said sometimes, by 
those who do not properly appreciate the purpose 
of such a system, that it is a form of trading 
on other people’s work. Nothing could well be 
more absurd. Until men cease to keep books of 
reference rlo journalist need greatly trouble about 
criticism such as this. If we could remember 
everything in the world there would be no need 
for systems. The journalist’s cabinet of infor- 
mation serves the purpose of a sign-post at 
cross-roads, of a diary on a busy man’s desk, of 
an index in a book — that purpose and no other. 
It puts a man in posses.sion of information 
which Ixe has had the foresight to realise as 
valuable, the patience to collect, and the ability 
to arrange, and he is entitled to use his facts as 
much as any man is entitled to write any book 
from knowledge such as could be obtained 
only from otlier books. The journalist who 
creates a system such as this may be safely 
relied upon to maintain the honour and dignity 
of journalism, and not to “ live upon other 
men's brains." 

The Mission of Journalism. He may 

be relicul nj)on to fulfil the great mission of 
journalism as Carlyle conceived it : to iuak(‘ 
some corner of the world a little hopefuller, a 
little wiser, manful lor, find hayqiier. Somewhere, 
behind the papers w(‘ buy lightly and read quickly 
and throw aw^ay, is the elTort of a man to do the 
best ho can. In the top room of a newspaper 
officii in a Midland towui there sat for years, 
until not long ago, fi man who wrote hard day 
after day, wMX'k after week, for a great paper 
with a name known all over England. Nobotly 
knew him, his name was never printed, he sat 
quietly in his top room wulh a heap of copy at 
his elbow’. Each night ho walked two miles intn 
his offio(‘ ; at two o’clock each morning he 
Wfilked tw o miles home again, to the rooms where 
lie lived alone wuth a fatherless boy who was all 
his care. One bitter winter midnight he reacluxl 
home w'itliout hi.s key, and such was the mannei- 
of this scribbler that he w^alked two miles back 
to his office and two miles home again rather than 
w^akc up the little fellow who must be ready to 
start work at six o’clock. They found him one 
day bending over his dtjsk, writing his paragraphs 
with pain. “ It is dropsy,” he said. “ It has 
come up, and up, and when it is up to here, 1 
suppose it will be all over ; but . . . don’t tell 

Mr. They took him from his desk and 

from his paragraphs, and the readers of the 
paper knew nothing of the hand that was still. 

He was just a maker of papers, what we should 
all try to be — a journalist and a gentleman. 

followed by Printing 
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By Professor HENRY ROBINSON 


A PAPER on the hacterial treatment of 
^ sewage was read b(‘fore the Royal Society 
on May 11th, 1905, by Professor Marshall Hall, 
F.R.S., giving the res^ilts of a long series of 
experiments by Dr. Chiek. These were mad(‘ 
by treating the same sewage on bacUirial beds 
both on the “ contact ” and “ jx^rcolating ” 
systems, and the following conchisions deserve 
recording : 

1. Tlio advantagos of tlio continuous method would 
boem to lie in the much more complete aerntion and 
efficient diffusion, and also in tin* stratifio<l diatrihii- 
tion in the filter of the ditTercnt stages of the sewage 
])unfioiition. 

2. Fn tho case of contact bods, Imwcvcr. clogging 
necessitates the eloauiug of the whole hed, au_ex<*eed- 



ingly costly process. From tliese eonsiderations, and 
as a result of the present experimental stmly, the 
method of continuous filtration would ujijiear to be a 
most advantageous method of ])urifving sewage. 

.’1. The contact filters did im(. yield nemly such 
good results as tho continuous filters. 

The depths of percolating bt'ds must b(‘ largely 
governed by the level at whi(!h the sewage is 
discharged on to them, and at which the effluent 
has to bo carried off; also as to the shape and 
level of tlio land to be prepared for the construc- 
tion of the beds. For the purpose of comparing 


their workitig with that of double contact beds, 
some percolating beds have been made 9 ft. 
deep and even more. Experience has proved 
that shallow beds give as good results as double 
contact bt*ds, and with a smaller area of land 
required, which is in many cases a most im- 
jx>rtan t cons idcration. 

Purification at Various Depths. As 

it has l)t*cn the custom of the Local Covern- 
ment Board to insist, that the (piantity of sewagt* 
discharged on to jicrcolating beds shall he 
governed by the cubical contents of the bed, 
the surface area being reduced as tho d<*ptli is 
increased, the following table of experiments 



43 . DETAIL OE STOOD ART SKWAUK DISTRIBUTOR 


carried out by Di’. Reid, of Stafford, arc of im- 
jiortanec as showing the purification efl'ceted 
at varying depths of shallow percolating beds. 

We sliall now deal with tin' various methods 
employed to deliver the sewage to, and distribute 
it over the surface of, a ]>ereolating hed. As 
uniformity of disti ibution is a point to be aimed 
at, the AvritiT designed an automatic arrange- 
ment [47 1 to regulate the flow of sewage from 
the outfail sewer (after the sewage had passed 
through a scdimimtation chamber). 


KXPERIMKNTS IN SEWAGE PrKIEK’ATIDN AT 

VAHIors DEPTHS (Part*, pir KMMm.O) 
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44. THK FIDDr.VN DISTKIBIJTOR 

Tho regulator is worked hy the flow of wat^T 
actuating a small water- wliool, which cans(‘s the 

basin to revolv'o. 'Pho le- 

volving basin is provided 
with orifices for delivering 
the water into the fixed 
basin below, which has divi- 
sions at tin* bottorii, each 
division U'ing oonnecb-d with 
a trough or pipe, which, 
according to tlu* nuuibcr of 
revolutions p(‘r hour, is fed 
\vith the water flowing into 
the n^volving basin. 

The regulator can be madt* 
of any convenient size or 
capacity, and geared to any 


the sprinkler rotate. The ends of 
these arms are supported by means 
of tie rods fixed to the central 
column. 

A special device is provided by 
which the sprinkler can deal auto- 
matically with a flow of sewage vary- 
ing very considerably in quantity. 
This is atrcomplished by providing oiui 
set of arms to deal with the minimum 
flow, andanotlier set to deal w ith tlu^ 
maximum, the latter coming auto- 
matically into operation after tin* 
first-named are working at their 
full capacity. 

For large beds, exceeding, say, 80 ft. 
in diameter, the company make a 
spi^eial huoifant sprinkler in whi<;h the 
whole weight of the moving parts is 
supported by a buoy floating in a 
chamber of water at the centre of 
Tlie sprinkler is made for lx‘(Ls vJiaying 


the bed. 

in size from 15 ft. to 200 ft. in dianict(*r. 


AVKItAOli RESULTS (»K Wil.UO.V & KAIlvES* DlSTKIKUTOR. 
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speed desired, according to 
the vo 


volume to be d(*alt with, find distribiittd 
ifito th(^ different pipes or cbaiincls to give 
a supply of water for any fKTiod find to any 
number of places or av(;as. 

The Candy*Whit- 
taker Sprinkler. 

The? distribution of 
sewage over pc*rcolating 
beds by this apparatus 
is ('IT(‘et(d by utilising 
the principle of the jet. 

Fig. 46 shows one in 
}H>sition. 

Tlie sew age is delivMTcd 
from Ik'Iow into a fixed 
verti<*al hollow^ stamlanl, 

W'hicli projects above the 
surface of thi* bed ; from 
this is liung a central 
basin or cylinder to which 
the arms arc attached, 
and which an* pi'rforat-^l 
down one side. The 
sewagf* issues from the 
perforations under a head 
of about 6 in., and, owing 
to the special construc- 
tion of the bearings, this 
is sufficient to make 
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The Stoddart Sewage Distributor. 

This is a form of distributor on the percolating 
principle, and has been successfully used at tin* 



45. THE HAM-BAKER AUTOMATIC DISTRIBUTOR 





OlVIL KNQINEIRINQ 



46. CANDY- WlIlTTAKlfiR llEVOLVINC SFKINKLKR 


outfall works of the Horiield Urban 
District Council, Bristol, where experi- 
ments were carried out. Fig. 42 shows 
the filter with the distributor on the top 
at A and the collecting channel C at 
the bottom. Fig. 48 shows the special 
arrangement of the distributor in detail. 

The distributor A receives the sewage 
from the supply channel B. The recesses 
to receive the distributor are shown at 
X, y, and Z. The principle on which 
the distributor acts is as follows. The 
liquid is brought into a gutter, over- 
flows the margins provided with diamond- 
shaped iioles, and on reaching the under 
surface it meets with a series of drip 
{)oints, from which it drops upon the filter. 

Wilcox and RaiKes Distributor. 
Another distributor is known as the Wilcox 
and Raikes [49], and has been used at th() 



47. AUTOMATIC DISTRIBXTTOK 


TTaiiley outfall works. This an*angement con- 
sists of a trough, carried on tram lines, running 
up the Uvo sides of a rectangular filter. The 
trough is propelled by an electric motor, the 
sewage overflows on to one half of the filter 
while the trough is travelling in one direction, 
and on to the other half of the filler while 
it is travelling in the opposite direction. The 
effluent from the septic tank at Hanley, which 
yielded 0*28 parts per 100,(XK> of albumin- 
oid ammoiua. was distributed over a filter 


of saggers 4 ft. ft in. deep, the material of whieh 
w^as betw-een J in. and J in. in size. The etfluent 
from the HIUt eontained about 0 02o of albu- 
minoid ammonia, and 1*5 of nitrogen as nitrates ; 
the puriiication effected, as measured by the re- 
duction of albuminoid ammonia, was over 01 
per cent. 

Other Rotary Distributors. Fig. 44 
show's the Kiddian distributor, whieh consists of an 
elongated water-wheel of from 0 in. to IS in. dia- 
meter, moving in a horizontal plan(\ fed from a 
tubular radial arm w'hufli eneirch's it, and eonnects 
it to the vortical centre starid-pipo tlirough 
which the sewage is delivered from the tank. 
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The water-wheel is made to travel around the 
bed on wheels at its ends by tl\e sewage falling 
into the. buckets of the water-wheel a liltU‘ above 
the level of its axis. Ihe weight of the watcM* 
ill the bucket is the mot ive pow er. As the buckets 
approach the siir- 
fac(‘ of the bed the 
conUmts are de- 
livered thereon in 
fine films, and as 
they ris('. diippiiig, 
they form a spray, 
thus sprinkling th(' 
sewag(‘ for the whole 
w'idtii of the Avhecl 
at eacli revolution, 
and aerating it. 

Fig. 45 sliow^s a»i 
automatic distributor 
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(made by Ham, Baker & Co.) for rectangular 
sewage filter be^. 

The revolving distributor made by Messrs 
Ham, Baker & Co. is shown in 52. 

The sewage is conducted to the distributor 
by means of a horizontal cast-iron pipe, A, and 
issues from the central pillar, B, through fixed 
jnpes, C. into a trough, D, fitted with distributing 
pipes, E. The trough and jnpes are connected 
by means of steel suspension rods, F, to ahead of 
cast iron, G, that n^st^j 
on the top of the pillar, 

B, and is provided 
with ball bearings, H, 
suitably lubricated to 
allow the distribu- 
tion to revolve fre(‘ly 
on the fixed pillar. 

This distributer lias 
been designed with t in* 
objeet of obtaining the 
full advantage of the 
initial head of sewage, 
in order to start th(‘ 


Mr. Scott-Moncrieff devised an apparatus [60]. 
Tlic object of it is to enable information to 1^ 
obtained as to the best depth for the filtering 
material, and the amount of air required to 
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50. THR SrOTT -MON CRIEFF 
TESTING APPARVTl’S 


SKITION OF FIG. 48 

rotary motion, and 
this is effect fd by tie* 
incoming sewage 
striking uj)oii blades 
,1 Ji xo(i on the central 
trough, and it is con- 
tinued by the sewage 
issuing from the distributing pifies, and being 
sprinkled on to the filter bed. The distributing 
jiipcs, E. have sparge holes, K, spaced to give 
an equal ilistribution to the s<*wage over the 
whole an'a of the bed. 

Fig. 48 shows an Adam’s llevolving 8pray 
Distributor applied to a jicrcolating bed. The 
const ruction and M’orking of this apparatus is 
shown in 51. 

Testing Apparatus. ^Nlr. W. J). Scoit- 
MonerietT has devoted mueli time and eare to 
study the best conditions undt'r which sewage 
or polluted water can be purifiixl in filters by the 
intelligent utilisation of the miero- organisms 
which nature develops in them, so as to ensure 
the organisms working under favourable eircuni- 
stanees and environment, ’fliis involves the 
adoption of means to prevent the development of 
fibrous and gelatinous growths whieli are inimical 
to the changes which the bacteria can otTeot, and 
which at the same lime choke up and diminish 
the efTicienc.y of the filter. To prevent the 
formation of tho.se growths, or to eau.se their 
disappearance if they have* formed, oxidation 
is essential either by resting the filter or 
by regulating the amount of fluid that is 
passed through it After many experiments 

Sewerage conchided; followed by Refuse Destruction 


oxidise any particular sewage. The sewag(5 
is discharged on to the fop layer of filtering 
medium l>y means <»f a tipper which is fed by 
a regulating bip. d'his t ipper can l)e adjusted 
to regulate the rates of flow and discharge. 

Tiic unit of surface adopted in this appa- 
ratus is It sq. ft., as it is considiTiul that- 
this ensures a practicable aiTangornent for 
the measureniont of the air, and a suffi- 
cient flow of sew^ago to be capable of ai^curatci 
regulation. A shallow box, 1 ft. square, is 
placed upon any part of th(.‘ filter l)ed to Ui 
dealt witli. If the distribution of the sew'age 
over th(‘ bed is at the rate of 1,000,001) 
gallons per acue in 24 liours, the apparatus 
must discharge into the l>ox one })int eight 
times an hour. This box and a pint pot 
are all that is required to (‘liable accuracy 
of distribution to be t(‘sted. The d(*ptli 
of th(^ filter represented by the apparatus is 
taken at i) ft., so that there will be a unit of 
18 cubic ft. of filtering material w’itli .‘1 S([. ft. 
surface. 

Samples of the fluid jiassing through the 
apparatus ran be taken from the taps as shown. 
They are li.xed in echelon so that samph's (‘an 
be drawn off simultaneously for cv('ry foot from 
one to six. 

By employing this apparatus it is claimed that, 
the depth of filter needed for any required 
standard of purity can be determined by .simul- 
taneous analyses from all the sampling taps. 
The rate of air sujiply, of the flow of the li(pfi(l. 
and the periods between the discharges, can be 
not/od, and plotted on a diagram, from which 
(ionclusions can be deduccKl to determine the 
four principal factors — ^namely : 

(o) Th«i (le])th of filter required to produce the 
iieeeHsary standard of purity in the elHuent. 

(f>) The quantity of air necessary for the life ja')- 
CVS80S of th(j organisniH. 

(c) The ]>roper rate of flow p«}r unit of filter-bed 
surface in ord(’ir to obtain the best results. 

(d) The best period of rest between each dis- 
charge to prevent gelatinous growths in the filtering 
material. 
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of these writers. Woman has been in all ages 
the great upholder of religion, but it has done 
her little temporal serviee. 

On the other hand, we may point the im- 
measurable contrast between the coiTuptions of 
Christianity and the first and supreme assertion 
of justice to woman that is to be found in the 
8th chapter of Bt. John; “He that is without 
sin among you, l('t him first cast a stone at her.” 
Here we liave <»xpre.sHed in the tc^aching of the 
Founder of Christianity the doctrine which 
Christianity itself, like other religions, has im- 
forf unately failed to liv(^ up to, but to which in 
this ago we are slowly approaching — the doc- 
trine that the code of justice and of morality 
can make no distinction in man’s favour as 
against woman. The study of English law shows 
that wc are still far from realising this ideal, but 
wc are lK‘g'.nning to offer it formal recognition. 

We must now leave the historical aspect of 
this question, but in doing so we would remind 
the reader of the extreme significance which is 
to 1)0 attached to the last sentence of our 
(piotation from Horbeut Spencer. It is there 
suggested that when the condition of woman 
becomes too hard, rendering her unlit for her 
supremo function, the society in which this 
occurs must disappear. Here, again, in another 
form, is an assertion of the principle of .survival- 
value^ which we invoked in our study of marriage 
and its various forms. Jt will be well for us to 
look a little inorii (jloscly at this priiuuple of 
survival-value, one of the few fundamental 
principles of all sociological theory. 

The Right to Live. If wo survey the 
whole world of living things merely as 
individuals, wo discover that everything that 
lives lives because it can. Nature knows no 
other right than might, and until we enter the 
moral sphere of civilised human life we find that 
the right to live depends upon the might to live. 
Now, all living species, animal or vegetable, tend, 
in anything like favourable circumstances, to 
multiply, and as the supply of food and standing 
room, though large, is finite, it follows that of 
the new gimeration of any species the fittest 
tend to survive — Nature selects them. This is 
the great biological principle that Darwin called 
Natural Selection, and w'hich he adduced in 
explanation of organic evolution. As ho himself 
recognised, the term is not satisfactory, since it 
suggests an active choice on the part of Nature, 
and since it does not explain the principle of 
survival. Herbert Spencer introduced the term 
“ Survival of the Fittest,” which Darwin was 
glad to insert in the second edition of “ The 
Origin of Species.” The rule, then, is that the 
fittest survive, and they do so in virtue of 
characters tliat have survival -value. In the 
tiger these are teeth and claw's ; in the horse, 
strong muscles and a tough stomach ; in the 
. bird, feathers ; in the microbe, poisons or toxins ; 
in the oak, a waterproof coat and green leaves. 

But what is true of the individuals of any 
race or species is also true of any sp eies as 
against any other species, or of any society as 
against any other society. The principle of natural 
selection prevails licre. In studying the charactere 
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of any society, therefore, w'o have to recognise that 
the social organism, like the individual organism, 
depends upon its might for its right to live, and 
its might depends upon the possession of 
characters that have sufficient survival- value, 
both from^^l^he point of view of the contest of 
society against the conditions of its environment, 
and its contest with societies around it. Just 
as the fundamental principle of individual 
evolution or organic evolution has been this 
principle of an automatic process by which the 
fittest survive, so also this has been the funda- 
mental principle of social evolution and of the 
evolution of social institutions. 

The Value of Woman to Society. 
Every competitor for existence or for persistence 
as a character of living things, or societies of 
living things, has to pass through the ordeal of 
natural selection. Wo saw' how' the dominant 
form of marriage has succeeded in being 
dominant, despite its lack of attractiveness to a 
very large proportion of men, simply because it 
has supreme survival-value for the society in 
which it fiourish(‘s, and because societies in whiclj 
other forms of marriage prevailed have proved 
less fil. Thus we have a simple but universally 
applicable criterion by which w^e should b(‘ 
enabled to judge of any social character or 
institution, and in considering the woman question 
we must not lose sight of this principle. 

Suppose, for the sake of argument, that 
women, as a whole, desired to devote tiieir 
lives to tlie same activities as men ; suppose, 
also, that in doing so they achieved greai 
personal happiness and the utmost success ; 
siipjiose that tliejr added incredibly to material 
w'ealth. to invention, scientific discovery, and art, 
and more than proved their title to rank as the 
equals of man in th(‘se respects. From the point 
of view of the individual, such activities w ould b<‘ 
justific'd; but our business is to hold fast to tlu* 
fundamental truths of biology, and therefore, as 
sociologists, we slioiild b(‘ compelled to condemn 
without any qualification such a prospect. Mag- 
nificent though th(*se achievements might be, 
they would have no survival -value for the 
society that displayed them, for where would tin 
halies amie from ? Such a society, though 
wealthy, learned, cultured, would utterly dis- 
ajipear in one generation. Its place would be 
taken by some savage horde, the women of whicli 
were mothers, and in a few years all its store of 
learning and art would utterly disappear, fts 
civilisation v^'ould have stultified itself. This, of 
course, is all perfectly self-evident, and yet 
sometimes it is the most self-evident truths that 
are the most forgotten. Now', having firmly 
grasped our first principles, let us turn to the 
question of woman’s place in society to-day^ 

The First Condition of Survival. 
The first condition of the survival of any race; 
or society is evidently that its individuals shall 
be capable of leaving descendants to establish 
the continuity which is the meaning of survival 
Now, it is a permanent and ultimate fact of 
biology that woman’s part in this fimction is 
necessary and difficult. In fact, we have to face 
in the case of every woman— assuming that she 
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docs the work for which Nature intended her — 
an “antagonism between individuation and 
genesis.” This phrase wiis used by Spencer in 
elucidating his wonderful discovery of the law 
of multiplication in living things. 1'hc phrase 
simply means that since the total stock of energy 
possessed by any individual is finite, if that 
individual spends all its energy upon its own 
development or individuation, it will leave none 
for reproduction or genesis. Whereas, on tlie 
otlu^r hand, if it devotes all its energy to genesis, 
as microbes do, none will bo left for its own 
individuation. Now, in the case of man the 
biological aspect of this antagonism has been 
extremely simplified. The facts are such that 
scarcely any appreciable expenditure of energy 
is required from him for any hut the purpt)se of 
individuation. He is free to expend piactieally 
his whole physiological incoincj iijX)!! himself ; 
there are no other claims which interfere? ap])reci- 
ably with the claims of his individual business 
in life, whatever that may bo. 

The Output of Human Energy. But 
when we consider the case of woman wo find 
that this “ antagonism between individuation 
and genesis” becomes acute and critical. We 
find also that the female organism normally 
show’s a definitely different tendency to that 
of the male organism. Woman’s actual output 
of physical energy is definitely less than that 
of man in the proportion of about live to eight. 
But there are two kinds of energy, potential 
and kinetic ; and this estimate is concernecl 
only with kinetic eneigy — the energy of move- 
ment and aiHion. Tt is the peculiar character 
of i]\Q female organism that it tends towards tlio 
iiecumulatioii of potential energy rather than 
towards the output of kinetic energy. Biolo- 
gists s[)oak of the chemical functions of the 
body as inetaboliHm, Those which involve the 
breaking dow’ii or analysis of complex chemical 
compounds with the liberation of kinetic energy 
are described as Icataholit^m ; while those pro- 
(•<'sses w’hich tend tow'ards the accmmuhition of 
potential energy in the form of com[)lex com- 
pounds — processes more extensively illustrated 
in the vegetable than in the animal —are de- 
scribed as anabolism. Th is dist inc tion has already 
been discussed in the course on Chemistry. 

The •• Gain and Loss ” Account. Now’, 
it is a demonstrable fact that the female oiga- 
nisrii is, on the whole, anahoUr rather than 
kataMic in Umdoncy, jus W7US brilliantly proved 
by Professors Geddes and Thompson in their 
famous book “ The Evolution of Sex.” Tlujy 
summarise their main proposition as follows ; 

“ In all living creatures there are two great 
lines of variation, primarily detenniried by the 
very nature of protoplasmic change (metabolism) ; 
for the ratio of the constructive (anabolic) 
changes to the disruptive (katabolic) ones — 
that is, of income to outlay, of gains to loases — 
is a variable one. In one sex, the female, the 
balance of debtor and creditor is the more 
favourable one ; the anabolic processes tend to 
preponderate, and this profit may be at first 
devoted to growth, but later towards offspring, 
of w'hi(*h she hence can afford to bear the Jailer 


share. To put it more precisely, the life ratio 
of anabolic to katabolic changes, in tho 
female is normally greater than the correspond- 
ing life ratio, ^ ^ in the male. This, for us, 
is the fundamental, the physiological, the con- 
stitutional difftTcnce l^etw’een tho sexes ; and it 
becomes expressed from the very outset in the 
contrast between their essential n'productive 
t‘lcmcnts, and may be tract^d on into the more 
superficial st'condary sexual characters.” 

A Definite Limit to Woman’s 
Activity. TlK*ri*fort\ if woman is to continue 
to discharge those anabolic fumfiions, consisting 
in the tiecumulation of potential eiUMgy for her 
unborn children, or tlio provision of their nutri- 
ment after birth, upon w^hich the continuance of 
the race depends, there is a definite and necessaiy 
limit set to her external tic^tivities — to that 
output of kinetic energy which depends upon 
wliat the physiologist calls katabolism. 8lie 
cannot both eat her cake and have it ; <'annot 
both aecumnlaU; energy for the racial life* ar)d 
ex]M‘nd it for her individual life. Suppose, for 
the sake of argument, that man and w'ornan 
have eoifii one hundred units of emu-gy to 
utilise. Man, who dot's not bear tlu^ brunt of 
the reproductivt' function, can afford to spend 
his energy on ext ernal ai't ivities. Woman in ay 
sptmd all her energy similarly, and may success- 
fully compete with man as an econoini(’ unit ; 
but, if she does so, slie w’ill have no energy left 
for the supremely important function W’ hie 1 1 she, 
and none other, can discliaj'ge. If u'onmn is 
to rontinna to bf‘ usman she cannot cow pete, on 
€<pmf terms nnth man so far as external act i cities 
are concerneff. If sIk^ attempts to lu'come man 
and w'ornan too, she is apt to end by failing to 
Ik) either. But if woman does not continue U) 
Iw*. woman, tlu^i-e is an end of human history, 
the resoun't-.^ of science notwithstanding. 

The Supreme Function in Life. The 
prohk'm for woman, then, is to expend her 
iinite sto<*k of energy so as to discharge wn'thout 
mutual injury both her duty to the race and 
her duty to herself. It is true that she can enter 
into economic competition with man, but in so 
doing she is bound to neglect her duty to th<^ 
race. This is coiispieiiously true of the married 
woman wdio is also a wage-earner. As the 
present writer has said elsewhere, she spends all 
her physiological capital for that whicli is not 
bread ; and there is none left to endow her 
children, horn or imhorn. Our erilerion of 
Hurvival-vahui will enable us b) recognise that, 
in declaring an economic equality of the sexe.s 
lo be unattainable, we are not decrying hut 
are exalting Avoman’s value to society. Her 
clianw;tcristie pow’ers are not of economic value 
in the narrow and stupid sens(^ of that term ; 
but, on tho other hand, since tliese characteristic 
poAvers of hers are absolutely indispensable 
to society, it will bo evident that the conserva- 
tion of them in the fullest degree is the conserva- 
tion of a factor Avhich is of supreme survival- 
value. Tt hiis often been said that AAoman 
lowers hci’self and loses her dignity by h(*i 
anxiety to enter into economic competition with 
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man. Here, lu»wever, we are not coneernccl 
with any qne.stionK of dignity or chivalry ; our 
Imsiness for the moment is to discover the 
fundamental conditions which arc necessary 
for the continuance of any society, and the 
first discovery we make is that there is no male 
function which can rank in practical importance 
beside woman’s functions in respect of the 
i)roduction, the nourishm<‘nt and the up* 
l)ringing of children. It is, therefore, properly 
^peaking, a degivulation of function for woman to 
leave this supreme work, which she alone can do, 
and to concern herself with lower fund ions which 
Cithers can do. We advisedly call them lower, 
and the adjective is justified on (‘very ground. 

Women’s Functions are Higher than 
Men’s. The functions which men can discharge 
arc lower than those of woman, and, in the first 
place, hecause they an' (‘thicalJy inferior. Whereas 
man’s husiru'ss is (‘ssc'ntially scllish unle.ss he 
he a husband and fathcT, the chara(;teristie 
business of a woman is (Nssentially unselfish. 
But man’s functions are lower than woman’s 
ev(.'ii from the mere standpoint (3f political 
economy. As Mr. Siefney Wehh has lately 
said : “ Wc may at last understand Avhat the 
modern economist means when h(^ tells us 
that the most/ valuable of the year’s crop.s, as 
it is the most costly, is not the \\h(*at harvi'st or 
the lambing, hut the y(*ar's (plot a of adolescent 
young men and women enlisted in the pro- 
ductive service of the community ; and that 
the duo production and Ix'st possible car( of 
this particular product is of far grc'atcr eons(‘- 
qiienco to the nation than any otlier of its 
occupations.*’ As the pirsent Avritor h«as .said 
('Isewlierc*, “The only mat(‘riaJ of which em})ireH 
have ever been or ever will he built is human. 
When there fails an aclerpiate sixpjily of such 
uiahMial, or when it ceases to he of the stutf of 
which empires arc made, the fiat of doom has 
gone fortli — the ‘ decline and fall ’ arc at hand.” 

Economic Competition Degrades the 
Sexes. Experts may talk of exports of cotton 
or AV 0(.)1 or what not, and may appraise by this 
means our Emjiirc's life and vitality, hut the 
state of its human produce, whetlu'r retained 
for home consumption or exported across the 
seas, is the sole valid criterion whicli the serious 
student can admit. 

“ III fares the land, to liastening ills a prey. 

Where wealth accumulates and men decay.” 

But no finer and more convincing passage can 
hv. f|uot(^d than this from Ruskin: “In .some* 
far-away and yet undreamt-of hour, 1 can 
imagine that England may cast all thoughts 
of }ioss(‘Ssivc wealth back to the barbaric nations 
among whom they fir.st arose ; and that she, 
a,s a Christian mother, may at last attain to the 
virtues and the treasures of a heathen one, 
and be able to lead forth her sons, saying, 

‘ These arc my joAvels.’ ” 

These, of course, arc merely various ways of 
saying that the survival* value for society of the 
functions peculiar to women is greater llisn that 
of any functions wh oh can be discharged hymen. 
This assertion of the dignity and importance of 


mothci hood is, of course, no novelty. It has been 
preached by poets and moralists for ages, and is 
certainly independent of the assertions of any 
science; but the fact remains that it can ho 
verified on purely biological grounds, and quite 
apart from any sentiment on the part of the 
sociologist. There is abundant warrant, thorc'fon*, 
for the assertion that the economic competition 
of women Avitli men constitutes a degradation of 
their sex. It is true that this competition tends 
to make the struggle for life harder for man, 
and his opinion on the subject may he sometimes 
due to his desire to fr (‘0 liimself from an unwel- 
come compt^titor. But it is certain that in the 
last resort such competition injures both sexes 
and .society at large. 

The Verdict of Physiology. Now, it 
is a remarkable fact that physiology records in 
woman's person its verdict upon this matter. 
Tin* bodily or physical characters wliicli giv(^ 
woman her distinctiveness and charm depend 
upon an adequate preponderance of anabolism 
in her functicAiis. If the due balances he upset, it 
is found thjii the woman npjwoximatcs to the 
masculim^ lypt'- change is sliown in the 

figure and in the physiognomy. The functions 
cliaract(‘risti(; of her sex arc no longer discharged 
— this statement being true alike of the woman 
who devot('s herself to hard, intelleetual work, 
and the woman who devotes herself to athlcticis. 
It is a somewhat remarkable fact that the same 
physiological lesults should follow from occupa- 
tions .so utterly differc'ut. TJieir point of agn'c- 
nieiit li(‘s in this— that they Itotli interf(*re with 
the phyvsiol(3gieal balance of the female organism. 
It is to he observed, fnrlh(n\ that the eharaeter- 
istie psychology of woman depends upon her 
AvomanliiK'ss, and disapiw^ars when slu^ loses it. 
She may gain in the power of abstract reasoning, 
and in a sentiment for justice rather than mer(‘y: 
hut sh(' los(^s in intuition, in sympathy, and in 
other feminine charaekns of mind whicli are 
of value both to the individual and to the race. 

The Just Claims of Woman. The 
question then is, what arc the just claims of 
woman — that is to say, claims the granting 
of which is con. pat ihle with her womanliness aiul 
with the preservation of that survival -value 
Avhich depeiuLs upon it ? The very last thing 
which may rightly he inferred from what we 
have said is that it is woman's duty to give 
herself up exclusively to the reproductive fime- 
tion. We desire a due balance between anaholistu 
and katabolism — ^not the performance of tht' 
one to tlie total exclusion of the other. That 
any individual shall give Imrself up entirely to 
“ genesis,” and ignore “ individuation ” alto- 
gether is to reduce liorsolf to tin* level of the 
microbe. i\Ierely wo assert that the differentia- 
tion of livijig organisms of the higher species into 
two aexes is evidently warranted by Nature, 
the “ evolution of sex ” being a biological fact 
which plainly must have some sum val- value 
for every species that exhibits it ; and wo shall 
not safely lion t Nature by any attempt to abolish 
this differentiation and make woman only a 
smaller variety of man. 
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C’lXKO oils .and fats aro very widely dis- 
* tribiited in the vrgrt-able and animal kingdoms, 
and aro present in groat variety and abundant 
(jnantity. From even the earliest times man has 
not been slow in recognising tlieir vahiablo ])ro- 
])erties, and with the advance of scientitie know- 
ledge and the improvement in mechanical appliances 
he has been able to extend their use, so that at the 
present time they form the basis of some of the 
moal important industries of the world. 

It is impossible to draw any strict dividing 
line between an oil and a fat, but, speaking generally, 
the term oil is applied to such glycerides as are 
liipiid at the ordinary temperature, while the term 
pit is used to describe those which are solid. It 
will be readily understood, however, that as the 
consistency of these substance's is readily susceptible 
to any change in temperature, a given oil whi<*h 
m ly b^ liijuid under certiin climatic < oaditioiis 
may become solid under others. In the same way, 
also, a solid fat may become a licpiid oil when sub- 
jected to even a natural increase in temperature, 
and may also assume a “ buttery ” consistency 
intermediate between that of an oil and a fat. 
.Many attemyits have been made likewise to classify 
oils and fats into groups having ])hy8i<*al or chemical 
y)roperties common to each, but these attempts 
have not always proved successful. 

Chemical Constitution. Considered 
chemically, oils and fats arc mixtures of eertain 
organic eoniyiounds eomyKised of carbon, hydrogen, 
and oxygen, called glyaridc^H, or ester.-? of the 
higher fatty acids. The glycerides which form 
ihc various oils and fats are yirincipally those 
of stearic, |)almitie, and oleic acids, and also of 
f»ther less important fatty acids siadi as butyric, 
(*aproic, cte. iVior to tlie well-known researches 
of dhevroul, published in fatty bodies were 

supj)ORpd to bo simple sul stances. 

A glyceride may be looked upon ns a compound 
of fatty acid ami glycerol or glycerin, d'hc latter 
being a tri-hydri(^ alcohol, and behaving chemically 
as a base, is capable of combining with thro(‘ radicles 
of fatty acid, forming a <ri-glycerido. 

'rims : 


}(y,+3H,A 

glycerol stearic acid tri-steariiic water 
and in a similar manner, with the radicles of palmitic 
and oleic acids, tri-palinitin and tri-olein. 


respectively, are formed. Mono and di-gly<*e rides 
- that is, compounds containing either one or two 
acid radicles, can ho formed synthetically, but, as 
a rule, the tri-glyeerides only are j>resent in fresh 
neutral oils and fats. 

When oils and fats are heated with water under 
)>re8sure, hydrolysis takes place, with formation 
of fatty acids and glycerol; and on treatment with 
alkalies an analogous reaction occurs, glycerol is 
also formed, and the fatty acids combine with llie 
alkfdi to form soap. 


The natural oils and fals often eoniain largo 
proportions of free fatty aeid.s. due to decoin- 
]>osition caused by certain natural ferments, or 
enzymes, jwosent in the accompanying vegetable 
or animal matter, as w'cll as smail <piantiljes of 
colouring, iulorous, and other substances. 

General Properties. As already indicated, 
neutral oils and fat.s may be litpiid, “ buttery, " 
or solid at normal lcm})eraluics, but c\on the 
hardest fat becomes tluid at a temperature under 
JOO’ty,^ and it is not until a tem]»erature el' over 
11(10 ’ (1. is reached that they undergo any marked 
change. It is for this reastui that thcsi* bodies are 
de-?cril od as/uftf, to distinguish them from r,s(<intitil 
and uuneral, or hytlrocai hon, oils, which can bo 
volatili.sod. At the higher temperature named above, 
glycerides sillier der-omjiosition, the most charac- 
teristic ]»roduct being (icm/nn, an intcnsi'ly acrid 
body lormcd by the desi ruction of the glycerol. 

The purr oils and fats are colourless, tasteless, 
and odourless, but the commercial iiroducts vary 
in colour from pale yellow to red ana dark brown ; 
and each generally ])usHesscK a taste and odour 
peculiar to itself, dm^ to the ])rcsence of certain 
foreign oiganic substances. They are all lighter than 
water, the s|)(*(‘i(ic gravity at ('. ranging be- 

tween about ()’87r> and ()'!). 0. 

All the oils and fats are ipiito insolnhle in water ; 
they are soluble to a certain extent in alcohol, 
cs]x*cially when hot, and arc n'adily soluble in 
ether, carbon bisulphide, chlorofrirm, benzene, 
j>c*trolenm spirit, and certain other volatile oils; 
castor oil, however, behaves somewhat exceptionally. 
They ])ossc. i the ])roperly of jiem't rating dry 
Kuhstanecs, such as papi'r, textile fabrics, etc*., 
calling these to appi'ar tr.uisparcnt, and forming 
the well-known “greasy slain.” 'rhey are not 
inllammahlc under ordinary conditions, although 
by means of a wick they burn readily with a bright 
llame. When exjioscd to the atmosphere, oils 
and fats become oxidi ed, aeipiiring a rancid taste 
and a dis agreeahU' odour. 'I'his change is more 
marketl in the c.isc of certain “drying” oils, 
such as lin.seed and hempseed, which, when ex- 
posed in a thin layer, rapidly absorb the atnio- 
sjiheric oxygen, forming a solid varnish. 

Methods of Production. 'I’lm process's 
employed for obtaining oils and fats from the 
seed, kernel, fruit, or animal tissue in which tlicy 
are contained depend largely uixiu the ])articular 
nature nf the material to he treated and the pur- 
jio.se for which lh(^ j)n>du< t Is required. (Ireat 
advanu'c lias been made upon the primitive methods 
of e.irllcr tinu'.s, although in some countries those 
ill use are still somewhat crude, resulting often in 
eonsiderahle loss of the jiroduct, and in the deteriora- 
tion of its quality. By sinijile heating it is possible 
to effect the separation of mu<*h of the fatty matter 
contained in certain materials ; hut the methods 
generally emjiloyed dcjiend upon the removal of 
the oil or fat by pressure, and by extratdion by 
means of volatile solvents. In the case of animal 
jiroilucts, the process of rcuderinj i.s emiiloyed. 
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Aft a preliminary to the treatment by presHing 
or by solvents the sochI or kernel is ground finely 
by iiaftfting it between powerful stone or iron rollers, 
or it is broken up in disintegrstorK. 

Pressing, The hydraulic press is now em- 
ployed in the most iirodern oil-mills, the earlier 
lorms having bee?i now almost entirely superseded. 

If the colour and taste of the oil- 
prodiict have to be considered, as in 
the case of castor oil, or of salad oil 
from cottonseed, the (?rushecl seed in 
the form of weal, is placed in bags, 
uul pressed in the cold at a pressure 
of about two tons per square inch. 

The pressed eake still contains a 
consklerahlc ]>royK)rtion of oil, the 
hulk of which is removed as a 
]u*oduc,t of lower quality, to ho used 
fur maimfacturing ])urposcs by 
disintegrating the cake and ])rcasing 
it hot. 

When the maximum yield of oil 
is (lie main object in view, and the 
])ro(lu<‘t is not i'C<{uired for edible 
purposes, the meal, which is mean- 
while kc|)t moist by steam, is heated 
to about 70' to 80'' ('. in a steam- 
jacketed vessel provided with a 
meehanieal stirrer. It is delivered 
into a measuring box, then ]ilaeed 
in cloths in a moulding machine, 1. exthaction 
and gently jiressed into .sha]»e. The Ari’MiATUS 
cakes thus formed are then subjected 
to high pressure and tlie ex])r(‘ssed oil collected. 
The cakes are removed and tlie oily edges trimmed 
off to bo ground and re-pressed. The cake .still 
contains about 10 per cent, of oil, and in the ease 
of certain seeds is largely used as a food stuff fr>r 
cattle. Fig. 2 shows the Anglo-Aiucrieau form of 
press now largely employed. 

extraction. In the process of extraction 
by means of sc'lvents the agents cin])loyed are 
geneially petroleum spirit and carbon bisulphide. 

Various forms of apiiaratus arc use<l for the pur- 
]H>se. If the extraction is carried out in the cold, 
the solvents made to yiereolate through the ground 
seed e(mtaiue<l in a series of closed vessels. Other 
forms are const meted on the prineijile of the 
Soxhlct apparatus ft], w'here a eoiuleiiser is con- 
nected at b. These allow of eontinuou.s extraction 
with a reduced (plant ity of tlu^ solvent, whk^h is 
heated. Wlieii the mass has been eoiupletcly 
extracted, the solution is withdrawn, the solvent 
distilled off and condensed, to be used over again, 
while the extracted oil remains. 

Rendering. In tliis process, which is applkMl 
to the roxajh fatioi animal origin, whereby the; tallow, 
lard, or otheu* fat is separated from the tissue of 
nitrogenous non-fatty matter, the materials arc 
.sometimes simjily ex])osod to dry lieat, when the 
fatty matter molts away ; hut generally they arc 
Ixiiled with water, and subsequent!}^ wdth dilute 
sulphuric acid, when the clean fat rises to the 
surface and is skimmed off. 

The lieating of tlie materialft with water under 
(ires.sure in a digester fitted with a false bottom, 
a.M show'n in 3, is now becoming more general. 

This methorl is the most effective, and obviates 
the prodiudion of the disagreeable odours whieb 
prove so objectionable in tlie other forms of the 
process. 

Methods of Purification. Tlio oil 
or fat, having been seyiarated fi<6m the seed or 
animal tissue by one or other of the processes 
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described, contains some water as w’ell as albumin- 
ous or fibrous matter ; for the removal of these 
it is ^nerally jjassed through a filter-press [4], from 
which it flows in a bright and clear condition. 
The agitation of the heated oil or fat with such 
agents as fullers’ earth and animal charcoal often 
eSeefs a marked improvement in colour. 

Treatment with chemicals for the removal of 
foreign dark-eoloured ftub8tanee.s requires to be 
ayiplied with care. Agitation with from 1 to 2 per 
cent, of comparatively strong sulphuric acid at 
about 70° (/. is employed with advantage in the 
case of such oils a.s ra|io and linseed ; the foreign 
matters become charred, and settle out, when tne 
clear oil can be separated and washed w'ith warm 
water. 

Cbttonsced oil is refined by agitation W'ith a 
.solution of caustic soda of 1*05 to 1*10 specific 
gravity, at about .50° C. : the minimum (luantity 
only is used, but sufficient to combine with the 
free fatty acids and the colouring matter. The 
d ‘colorisod oil rises to the surfaee and is removed 
and washed, while the soap and mucilage remain 
underneath. This process is employed also for 
the refining of other oils and fat.'<, whore a ];x*r- 
hxtly neutral (fatty acid free) product is required. 

Blenching by such agents as manganese dioxide 
and pota.ssiiini bi ’hromate, in presence of sul- 
]>huric acid, depends upon the action of the nascent 
oxygen formed : the use of ozone lias been recom- 
mended. The bkaching of palm oil is generally 
effe(^tcd by treatment with potassium bichronuiie, 
and hydrochlork} acid, and sometimes by air. 

We shall now briefly describe the origin, proper- 
ties, an'l applications of the principal ojl.s and fats. 

Olive Oil. This oil is obtained from (lie 
flc.shy part of tlio fruit of the olive-tree {Olea 
Knropna .s]H'ci(‘s) by pressing and by extraction, 
'riicrc are many commercial varudies of the oil. 
'Phose from Provimcc and Tuscan} arc considered 
the finest; other qualities arc obtained from 
the fruit grown in Spain, 'rurkey, (treece, in (’ali- 
fornia, and in South Au.stralia. 
(*t(r. The (piality of olive oil 
depends upon the origin ot 
(he fruit, and other circum- 
stances ; the finest is jialc 
yellow in colour, almost 
odourless, and ple.asant to th<‘ 
taste, while the low'er quali- 
ties are green in colour, and 
have a nauseou.s cxlour and 
acrid taste. 

Olive oil is com|>ose(l mainly 
of olein, with smaller propor- 
tions of linolin and palmitiii. 
It may be looked upon as an 
example of a non-dryirtg oil. 
The proportion of free fatty 
acids present in the commer- 
eial oils defiends upon the 
care with wdiieh they have 
been prepare^d, and ranges 
from le.ss than I per (?ont. to 
about 25 f»er cent., the sjx'cific 
gr.'ivity of the oil diminishing 
as the fatty acids increase. 

The finest qualities are reserved for edible 
purposCwS; other varieties are used for burning, for 
the lubrication of machinery, in the manufacture 
of woollen goods, in dyeing, and for soap-making. 

Olivo oil, on account of its relatively high price. 
ifi very frequently adulterated, cottonseed, arachis, 
rape seed, and other oils being used. 
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01ive«kernel Oil, as its name implies, 
is obtained from the seeds in the rdive stones ; 
it closely resembles olive oil, but is higher in specific 
gravity. 

Almond Oil. Almond oil is expressed 
from either bitter or sweet almonds, and is cpiito 
distinct from the essential oil of bitter almonds. 
It has little cxlour, a mild taste, and is “pale yellow 
jn colour. It withsbinds a very low temjieratiire 
without bceoming solid, and is employed largely 
in pharmacy. 

Arachis Oil. Arnchis (earthnut, ground- 
nut, peanut) oil is obtained from tlie nuts of Am* 
chis hyfHjgfra^ a ]>lant indigenous to America, 
but cultivated in Africa, India, and other countries. 
'Phe oil is pale yellow in (‘olour, and iH)Ssesses anut- 
liko odour and taste. The liner cpialities are used 
as salad oil and for the adulteration of olive oil, 
and the inferior (Qualities for soap-making. 

Cottonseed Oil. ( V)ttonseed oil has recently 
become a product of much commercial import- 
ance, and.is ex|)rc.ssed in large (piantities in America, 
KurojK^ and (Irviit Britait^ro?u the . s <*<*< 1 h 
of various cotton trees of tli(‘. (Jon'iyinuw. 
s])ecies cultivated in the United States, in 
hjgypt, East India, etc. The seeds yield 
from 20 to 2o per (‘ent. of oil. 

The crude oil is dark brown, or nearly 
1)hu:k, in tiolour, and is refined by treat’ 
luent with alkali. The refined produet 
is pale or golden ytdlow in colour and has 
little taste or smell. 

Cottonseed oil may be considered as d 
tyjKi of a svmi-dryiiuj oil. When air is blown 
tlii'ongb the boated oil oxygen is absorbed, and the 
speeifi(; gravity and the viscosity of the oil are 
raistnl ; the r(‘suUing blown oil is employed in ad- 
mixture with mineral oils for lubricating niuchinery. 

lielined (a)ttons(‘><‘d oil is us(*d to some extent 
for edible purpose's, aud for tli(i aduUeTation of 
olive, lard, and other oils ; very large quantities 
are employed in soap-making and in the manu- 
facture of margarine. 

Maize Oil. M^iize (corn) oil is obtained 
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from the seeds of Zea mays, and is imported from 
the United Stateis of America in large quantiti(;s. 
It is golden yellow in colour and has a iKKuiliar 
taste. It is employed primupally in the making of 
soft soap, and to a smaller extent for edible 
purposes, and for burning. 

Rape Oil. Rape or colza oil is obtained 
from the seeds of Brans ica campcstris', and from 
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many varieties of this plant grown in Francse, 
Germany, Russia, and India. 'Phe seed contains 
from 33 to 43 ])or cent, of oil, and the (juality of 
the latter varies with the origin of the seed. The 
crude oil, obtained by the pressing or extraction 
of the seed, is dark brown in colour, and is refined 
by treatment with sulpliuric acid. The refined 
])roduct, as it occurs in commerce, is lijfTit yellow 
in colour, and luis iin unpleasant taste aud cliarac- 
tcristic odour. 

Ra|)e oil l)ehav(‘s like cottonseed oil when sub- 
jected to air blowing, and staiuls between drying 
and non-dry mg oils, riicmi- 
eally, it consists mainly of 
stcarinc, olein, and eriicin, and 
is ptHailiar in possessing a somc- 
w'liat low saponification value. 

Largo (juaiitities of rai>o oil 
an^ uscfl for lubricating pur- 
poses, and smaller ])roporlions 
for burning and in tlur making 
of soft soap. 

Linseed Oil. Linsce<l 
oil is obtaincjl by pressing the 
seeds of the llax ]ilant (Linum 
usiUitistfimum)^ w'liHili is grown 
piincfij)ally in India, Russia, 
the Unite<l States, and Brazil. 
'J’ho s(‘eds arc liable to ad- 
mixture with the seeds of 
other jdants, and this some- 
times seriously afiecls tlio 
quality of the oil ; the propor- 
tion of oil present ranges from 32 to 40 ixn* c(*nt. 

The <*rud(5 oil is generally refined by means of 
sulphurk* jicid. The purified oil is yellow or 
light broNMi in colour, and possesses an acrid 
taste and soincwlmt strong odour. The chemical 
composition of linseed oil is not definitely known, 
hut .he glycoiides of linolic! acid, (‘isRajU.j, and 
linolcnic acid, (.-i hH.-oGj, f)rcdominat(\ 

Linseed oil is the most important of the drying 
oils; it combines readily with oxygen, drying 
on ex]M)snre to the air, and il is to this property 
that its extensive use in the inanufacturo of paints 
and varnishes, and of linolcMim is due, the “boiled ” 
or partly oxidi'etl, oil being gtmerally employed. 
In combining with oxygen -lieat is evolved, which 
sometimes eaust's the ‘Spontaneous ignition of eoffon- 
W'asle and other inflammable materials saturated 
with the oil. Linsc'cd oil is also largely employed 
in the making of soft soap. 

Castor Oil. Uistor oil is obtained from 
the seeris of the cast<or oil plant, communis^ 
these containing from 4fi to r)3 }H*r cent, of oil ; 
the plant is a native of India, but is cultivated 
also in the United States, France, Italy, etc. 'riu? 
best variety of the oil is the cxdd-drawn^ w'hich is 
expressed in the cold ; this quality is pale yelhnv 
or nearly colourless, and has littk? objectionable 
taste or iwlour ; the 1ow«t qualities, however, 
have a nauseous odour and disagre(?al)le taste. 

Castor oil possf*.Bses a higher six'cilio gravity 
and viscosity than any of the natnr;d fatty oils, 
and is distinguished also by its solubility in aleohol, 
and iiisoliibility in certain pro|X)rtions of ])etio- 
leum Hi)irit. Chemically it is composed mainly 
of the glyceride of riciiioleic acid. 'Phe cold-drawn 
oil is used in medicine, and the inferior (jualitie.s 
in the making of Turkey-red oil and in other manii- 
factures, for lubrication, and in India for burning. 

Palm Oil. This fat is obtained from the 
fleshy coating of the fruit of several species of palm, 
chiefly Klriis yumeen&id and Elaid nuiUtnococca^ 
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which grow extensively along the ^^’est Coast of 
Africa, 

- The methods employed by the natives for tho 
recovery of the oil are very crude ; they generally 
consist in storing the fruit in holes in the ground 
until decomposition takes )>1ace, wdicn the pulp 
becomes softened, and tho oil rises to the surfaeo 
or in bruising the fruit with wooden iK'stles, and 
boiling with water. 

Palm oil varies in eolour from bright orange- 
yollow to dii’ty red, and in eonsisteiiey from that 
of butter to that of hard tallow. The pro|K)r- 
tion of fatty acids also varies with tho particular 
quality of oil, Lagos and Jkmity, for instaiu;e, 
eontaiiiing from 13 to 20 per cent., and (Vjng<i 
and Salt-Pond from 80 to tK) ])cr cent. The coin- 
jriereial oils often contain very larger \K‘reciitageH 
of water and solid impurities due to the metluKls 
of extraction. The odour of the belter (pialitie.^, 
Huch as Lagos and Bonny, is pleasant, but that of 
the inferior varieties is disagreeable. 

The prinei]>al constituents of palm oil are tho 
glycerides of [lalmitin and olein, with free ])almitic 
acid. Palm oil is extensively employed in tho 
maiiiifa<‘ture of candles and of soap ; the bleached 
oil is generally used for tho latter pur})ose. 

Palm-Kernel (Palmnut) Oil, as its name 
implies, is obtained from the kernels of the fruit of 
those ])alni trees which yield palm oil. It i.s <piilc 
different in its physical and chemical pro]XTtics from 
palm oil, and more closely resciiibkrs coconut oil. 

It is largely used in soaji-iuaking. 

Coconut OIL (Wonut oil, as it appears 
fn this country, is a white fat of the consistency of 
lard. It is extracted from tlic kernels of the coco- 
nut ((/ocos rnicifvm and' Cocos hufi/mcca), and 
posse.s.ses the characteristic tast<‘. and odour of 
'Coconut, Three varieties of the oil occur in 
comnuTce : (Vicliiu oil, the tiiiest iu colour and 
ipialily; Ceylon oil, imported from (Vylon: and 
<*opra oil, the fat obtaiiurd from tho sun-dried, 
imporltid kernel.s. (V)conut oil is very eomph'x in 
eoinpo>ili()n : it contains the glycerides mainly of 
myristic acid (0] ,lljsCj), lauric acid (L| .JU..4O2), 
and smaller <iuantities of the glycerides of palmitic*, 
itoarie, and oleic acids, and of the volatile acids 
oapric, caprvlic, aiul caproic. 

Coconut oil is extensively used in .soap-making, 
while the jairilied and deodorised oil, under certain 
fancy names, is sold for edible i)urposes. 

Coconut oil, when pressed, yields coconut 
stearine, which is eui})loyed in cihoeolate-niaking as a 
sub.stitute for the more ex|Kmsivo cacao butter ; tho 
hitter fat is obtained from the seeds or beans of 
tho cacao-tree {TlmUmjma cac(w). 

Chinese Vegetable Tallow. This fat 
forms the coating of tho seeds of tho Giincse tallow 
tree {Stillingia sthijera)^ cultivated largely in China 
and in .some parts of India. It consists mainly of ‘ 
palmitin, with a smaller proportion of olein. It i.3 
used in candle- making. 

Minor Seed Oils* Mowrah Soed Oil, or 
Mon'mh Hiiltcr (Bassia tonglfolia) ; Mahm Butter, 
or JUipe Bnfttr {Bassia lati folia) ; and Shea Bntkr, 
or Oalam Butter {Bassia Parkii), are obtained from 
the seeds of the resiiective varieties of tho Bassia 
tree. The glycerides present are mainly those of 
stearic and oleic acids ; a notable quantity of non- 
.saponifiable matter is also ]>resent in some of them, 
besides varying proportion.s of fatty acids. These 
fats are employed in candle-making, and occasion-, 
ally in soap-making. 

Tallow. lids is one of the most important of 
the animal fats, and is obtained from the membrane 
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of tho tissue of certain ruminants by melting or 
by rendering. 

The tallow of commerce is distinguished as hcef 
and as mutton tallow ; the former is ^hc product 
from oxen ^d cows, and the latter from sheep and 
goats; mixed tallow is a mixture of the two 
prodiieis. 

Tallow is imported in large quantities from 
Au.ytralia and from North and 8011th America, while 
the market is supplied also with the home tallow of 
tho l(K.*al melier. The better qualities of tallow are 
white, and have little taste or odoiur; but the 
infm-ior qualities are more or less yellow in colour, 
and have a disagreeable and sometimes rancid odour. 

Tallow is composed mainly, although not ex- 
clusively, of the glycerides stearine, palmitin, and 
olein. 3'lie value of a tallow defiends upon the 
colour, odour, ])roportion of free fatty acids, and tho 
tilrr, or solidifying-poiiit of tho fatty acids. Tho 
highly-pricrod Australian tallows contain less than 
O o jK‘r cent, of fatty acids ; the litre of mutton 
tallow may be as high as 4ir C., while that of beef 
is consid(*rably lower. Many low-class tallows 
contain from 20 to 40 ]H‘r cent, of free fatty acids. 

Tallow is ])rincipally employed for soap-making, 
in the manufacture of margarine, of stearine for 
candlc.s, and for lubrication. 

When tallow is subjccteil to mechanical pre.ssure 
a separation of the .solid and the lii(uid portions takes 
l>lace ; the former is known as tallow stearine, and is 
used for (‘audio and soap making, and th(? latter as 
tallow oil, chictly employed for lubrication in ad- 
mixture with mineral oils. 

Lard. Lard is the fat of the hog, and vane.s in 
quality according to the particular jiart of the 
animal from which it has Insen rendered ; the best 
(|uality is known as bladder lard, and is obtained from 
tiu* fat surrounding tho kidneys. Lard is white 
in colour, and has a pknisant taste and odour. 
It rcseinblcs tallow in its chemical constitution, but 
contain.s, besides the glycerides pr(*sent in tallow, 
those of lauric, myristic, and linolic acids. Lar«I 
is very liable to adulteraticm by admixture with 
chca]KT fat.s. It is used as 0 butter substitute in 
cooking, and in the making of margarine. Whcii 
pressed, lard oil is obtained, which is also employed 
f(jr edible piirposi's uuil as a liibri(;ating oil. 

Other Animal Fats. Bone fat i.s obtained 
from Inme-s by (a) boiling with wat(T, and (b) 
extracting with pctrokuim spii’it. The product of 
the former precc.s.s is generally su|>crior to that of 
tho latter, 'riio bctlcr-colourod ((ualities arc 
employed in .soap-making, and tho darker in candle- 
making. 

Under the gcncial terms melted fat, grease, etc., 
arc included a number of somewhat soft animal 
fats of varying (piality, more or less dark in colour, 
and strong in odour, employed as substitutes for 
tallow' in soap and iu candle-making. 

Butter fat is the fat ))resent in (jows’ milk, normal 
butter of good quality oontainiiig about 90 per cent, 
of fat. Butter fat is very complex in constitution, 
but consists largely of the glycerides of palmitic and 
oleic acids, and those of such soluble fatty acids as 
butyric, caproic, caprylio, etc., the presence of the 
butyric radicle being hjghly characteristic. 

Margarine. In England, and in some other 
comitries, tho name 'margarine is applied to arti- 
ficially coloured mixtures of certain animal fats and 
vegetable oils employed as substitutes for butter ; 
formerly they wei-e designated as hviterine, awd as 
Dutch butter. In America they are sold under the 
name deo-%iargarim. 
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The earliest manufacturing process dates from is then added, with a little annatto or other colouring 

the year 1870, and was the result of the experiments matter, the margarino again kneaded, and put up 

of M. M^ge-Mouri^fl. Since then the industry of into rolls or pats for the market, 

artificial butter-making has assumed enormous pro- The proportions of the ingrcxliciits used in the 

portions. When the manufacture is c^ofiilly and making of margarine vary considerably. 17io 

scientifically carried out, and with dui%'.regard to following has been given as a general working 

the selection of the purest and freshest materials, recifw (Lcwkowitsch) : Mix 05 parts of oleo- 

as well as to the observance of the greatest cleanli- margarine, 20 parts of vegetable oils, and .‘10 parts 

ness in the various owrations, a product is obUined of milk ; 100 parts of finished product are obtained, 

which forms a good substitute for butter, and a 15 parts of water being eliminated. Margarine is 

valuable article of food. largely employed for the adulteration of butter. 

The fat of the ox and cow (beef suet) is prefen*ed although its j)rcscnce ran be dotectetl w'ilh some 

and is exclusively employed in Kiigland as (ho raw certainty by the im])roved methods of chemical 

material of animal origin ; on the (bntinent the fat analysis. In Knglaiid no butter substitute is 

of the sheep is sometimes used for this puriK)se, and allowed to bo sold without a derlaratioii of its real 

in America that of the hog is largely employed. nature. 

The components of vegetable origin are retiiicd Marine Oils. Sptrm oil {Southern .<ipcrm) ia 
cottonseed, arachis, and sesame oils; coconut oil the oil obtained from the Jicad cavities and blubber 
and cottonseed stearine are also sometimes used. of the cac helot or S[)erm wdialo {Phywtcr 7nacro* 

For Jtho manufacture, the selected ])artH of the cepMu/t). The oil, after sej)aration of the s)K'nua- 

fatty tissue are removed as quickly as possible from ceti, and purification, is pale yellow in colour, with 

theslaughterod animal, and, after having been cooled, little cxlour, and is distinguished by its low specitic 

are exjKised to a tein|)crature not exceeding .>0 ’ (\, gravity and viscosity. 

which effects the separation of the more readily Sperm oil contains no glycerides, but consists of 
fusible portions of the fat. The melted fat is then the esters of monohydrm alcohols, and should, 

allowed to cool gradually in shallow tins, and the rdicmically, he looked upon as a licpiid wax. It is 

crystallised, or “ grained ” material pressed in much valued, and is extensively used as a lubricant 

canvas clotlis. When beef suet is used, the ]>rcsse<l for spindles and light machinery. On account of 

a'lke is known as nt^arint or ol.en-.slearin<\ and the oil its high price, sperm oil is often adulterated, 

as dleo-tnaryariue or the latter forming tl^ Arctic jiperm oil {Botthnofu) is obtained from the 

princif)al component of the margarine of commerce. boitlc-noso whale {Hyper odon roatratUH). 'L'his oil 

'riie oleo-oil is afterwards mixetl with the desired very closely resembles Southern sperm oil in its 

proiKjrtion of vegetable oil, and with fresh, or some- physical and chemical characteristics, but differs in 

times sour, milk, and the mass churned at a uniform taste, and is more liable to “ gum ” on exposure to 

and carefully regulated temperature, which not only the air. On account of the latter pro|>erty, its 

effects the intimate mixture of the materials, commercial value is generally considerably less than 

but also prevents the graining of the harder fat that of Houthern stx'rm, and it is often employocUf. 

})rcscnt. The product is then (juickly cooled in for the adulteration of the more cxiHjnsive oil. 

tanks by means of ice-cold water, removed to an Whale oil is extracted from the blubber of thq^ 

inclined table to allow the bulk of the water to (ilreenland, or “right” whale {Bala'iui luyMiceiua), 

flrain away, and taken to kneading machines, which ami from that of various species of Baferna and 
n?rnove a further quantity of wabu*, and produce a Balanoph ra. 

liomogcneous mass. The desired (piantity of salt Whale oil is a glyceride of uncertain eom position, 
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Oil or Fat. 

Specillc 0 
15" ( 

ravlty, 

.Melting 
Point, ^ 

Solidify 

Point, 

ing 

Sapon. \ 
(mgs. K 
pr. 1 gm 

nine 

HO 

oil). 

I. 

\ 

P«' 

•dine 

nine, 

cent. 

1 

•11 n 

c. 


Olive oil 

0*915 

to 

0*918 





- 5 

to 

+ 2 

185 

to 

196 

79 

to 

88 

17 

to 

26 

Ollve-kerncI oil . . . . 

0*918 

to 

0*920 


-- 



■— 


182 

to 

184 

87 

to 

88 


— 


Arachis oil 

0*917 

to 

0 921 


— 


~ 3 

to 

0 

190 

to 

196 

83 

to 

103 

28 

to 

29 

Cottonseed oil . . . . 

0*922 

to 

0*925 


— 


0 

t-o 

+ 10 

192 

to 

196 

105 

to 

110 

33 

to 

35 

Maize oil 

0*921 

to 

0*92.5 


— 


-10 

to 

~ 20 

1.88 

to 

193 

112 

to 

125 

18 

to 

20 

Rape (colza) oil . . . . 

0*913 

to 

0*917 


— 


- 2 

to 

- U) 

170 

b> 

178 

94 

to 

105 

12 

to 

14 

Linseed oil 

0*931 

to 

0*935 


— 


- 20 

to 

- 27 

188 

to 

195 

170 

b) 

195 

19 

to 

21 

Castor oil 

0*900 

to 

0*908 




- 10 

te 

-- 18 

178 

tv) 

186 

83 

to 

86 




Palm oil 

0*921 

to 

0*9*25 

27 

to 

43 

18 

to 

46 

196 

to 

202 

50 

to 

53 

43 

to 

47 

Palm-kernel oil . . . . 

0 

952 

23 

to 

28 

20 

to 

26 

242 

to 

250 

13 

to 

15 

20 

to 

25 

Coconut oil .... 

0 

*925 

20 

to 

26 

15 

to 

22 

246 

to 

•204 

8 

to 

9*5 

2‘2 

to 

25 

Chinese vegetable tallow 

0 

*91 


36 

to 

46 

25 

to 

33 

196 

to 

•201 

28 

to 

38 

.51 

to 

54 
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Tallow (mutton) .. ..i 

0*937 

te 

0*953 

43 

to 

48 

35 

to 

43 

192 

to 

197 

.34 

to 

48 

1 43 

to 

40 

Tallow (beef) . . . . ' 

0*943 

to 

0*953 

41 

to 

46 

27 

to 

35 

J92 

to 

J99 

36 

to 

47 

43 

to 

45 

lATd 

0*933 

to 

0*938 

36 

to 

46 

27 

to 

30 

194 

to 

197 

50 

to 

70 

39 

to 

42 

Lard oil I 

0*910 

to 

0*918 


. — 


- 4 

to 

+ .> 

191 

to 

196 

67 

to 

82 


— 


Bone fat 

i 0*914 

to 

0*916 

21 

to 

22 

15 

to 

17 

190 

to 

196 

i 46 

to 

56 

1 40 

to 

42 

Butter fat 

1 0*920 

to 

0*940 

28 

to 

34 

20 

b) 

26 

221 

to 

232 

! 25 

to 

38 1 

1 35 

to 

38 
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Sperm oil (Southern) 

0*879 

to 

0*884 

1 



1 4 

to 

7 

123 

b» 

132 

; 81 

to 

86 

1 n 

to 

12 

Arctic sperm oil 

0*878 

to 

0*882 


— . 



te 

5 

1 1*23 

to 

135 

1 76 

to 

84 

1 8 

to 

9 

V^ale oil 

0*920 

to 

0*92.5 


— 


- 

to 

+ 2 

i 188 

to 

194 

, 120 

to 

130 

23 

to 

24 

Cf»d -liver oil 

0*924 

to 

0*931 


— 


-10 

to 

0 

1 177 

to 

195 

1 154 

to 

170 

1 J7 

to 

18 


la 
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APPLIED CHBMISTRV 


and differn in this respect and in its higher 8[)eciHc 
gravity from tlio sjierm oils. It is also more liable 
to gum, and, in conscquenue, is not so suitable 
as a lubricfint. I’he rctined oil is useil in soap- 
making, and the inferior qualities for the dressing 
of leather. 

(\Hl4irer oil, as indie, a ted by its name, is obtained 
from the liver of the cod {(lad us morrhva). Several 
qualities oeeur in eoiiimorec. The pale and light 
brown are used in jneda ine, and the dark brown 
in the Ic.dher industry. Cod-liver oil consists of 
a eomidex mixture of v.arious glycerides. 

Physical and Chemical Tests for 
Oils and Fats. I'^w a deseri])tion of the 
metliods employed reference should be made to 
an;dyti(5.‘d works on the subject, but the following 
outline will serve to indicate the principal points 
of tlu‘ examin;ition gtmt'rally adopted : 

('nlour, odour, tustv, ronsistruq/. 

Specific (jravitp at soJiie deliiiite temperature, 
1.5' V. being eoiumonly t.akeu. 

M > It in (f o n d s(d id if tfin 7 poi n ts. 

Visroslf)/, or li(piid friction of an oil, iiulie.ited 
by the rate of tlow llirougli an aperture of detinite 
size, at a recognised teuipfrature and pressure, the 
result being generMlly given in comparison with 
rape oil. 

Suponification value (or Kottstorfer \aliie), 
indiiating the amount of alkali re(piirt‘d for the 
saponillc.ition of a detinite (pnntity of oil or fat, 
iiiid gi*nerally expri'ssed in milligrainnheB of potas- 
sium hy<lrate (KHO) per I graTm,/* of mihslaiiee. 

Iodine (or liroininc) value, giving the jx-n^entago 
of iodine (or of bromim*) absorbed liy an oil or fat, 
and indicating the proiJortion of imsatur.ated fatty 
acids present. 

Titre, or s<di<lifving point of tlic fatty acids of .art 
oil or fat, gencndly dctcrmiiu'd by Dalicaifs imdliod. 

Among other pliysic.d points tlieia^ may he 
mentioned: microsco)>ic appearance, nfracUre index, 
(di-sorption (spectra; and, among chemical points, 
acid vidne; Ueicherl value, Uehner vidne, acitpl 
u(du( : ehtidin test, .arid thermal and colour tests w jtb 
various chemical agents. 

Bibi'og^aphy. » 'I’he following works may 
be consulted;' some of them give information also 
on the allied subjects— waxes, candles, soap, and 
glycerin to be dealt with later: 

“(Miemical Ti'chnology and Analysis id Oils, 
Fats, and Waxes” (,J. Lew kowitsch, ltK)4). 

” Animal and Vegetable Fixed Oils, Fats, 
Butters and Waxes” yL'* H- A. Wriglit and 
C. A. Mitchell, 1003). 

” (Vmimereial Organic Analysis,” Vol. II,, Part 1 
(A. II. Allen and H. Jielfmanri 1800). 

* A Practical Treatise on Animal .and Vegetable 
Fats and Oils” (Wru. 'r. Bi-.annt, ISSS). 

“ Lubrication and laibricants ” ( L. Arebbuli 

and II. M. Deeley, 1000). 

”Soa|) ami (-andles, Liibrie.ints and (Jlyeerin” 
(Wm. Lant Oarpenter and II. J^ni^k, 1805). 

“Oils and Varnishes.” “Soaps and Oandles ” 
(J. (.-ameron. (3iureh ill's Tia hnologie.d Handbooks). 


WAXES 

W'axcs are substances of animal or vegetable 
origin, composed, like oils and fats, of carbon, hy- 
drogen, and oxygen, but differing from them in 
some of their physical pro|)erties, and essonlially in 
their chemical constitution. 

The true waxes consist of esters of the higher 
fatty acids and mono- or di-hydric alcohols, and. 
unlike oils and fata, they do not yield glycerol on 
treatment with alkalies. The term mix, however, 
has popularly a wider significance, and is applied 
to certain suhs(nnce.s whieli, while possessing the 
physical proix*rties of waxes, are different from 
them in chemical const it uiion. 

Thus, solid i)araftin is sometiTnea called a wax, 
although it is a hydroearhon, and contains no 
oxygen; and .lapaii wax, wdiile po.ssossmg IIk' 
j)hy.sical ])ro]K‘rties of a wax, behaves ehemic.Tlly 
as a glyeeiale. As regards chemical constitution, 
certain oils, like sperm oil, should be classed as 
waxes, aUhongh they are licpiiil at ordinary teni- 
IH'raturos. 

Waxes heli.iv(‘ like oils and fats with such solvent- 
as water, alcohol, ether, petroleum s])irit, etc. 
When heated, on account of the absence of glycerol, 
w'axes do not evolve the char.icteristic odour of 
acrolein, and they do not become raiieid on keeping, 
tliffering in thcs(“ re.sj)eets from oils .and fids. 

Beeswax. Bccsw .tx is .1 secretion of the com- 
mon bee {apis nt< If ift ra) :u\{\ is used by this insect 
in the forniidion of the cells of the hoiieyeomh. To 
obtain the waix, the eonibs, ;iftcr removid of llic 
honey, ;ire boil'd w ith water, the impurities strained 
olf or allowed to sc'ttle, .and tiu' clear wax run iiit" 
jnoulds. The ])roduct is more or less yellow' in 
colour, jn\d possesses a slight t:\ste :md t'hanietcristic 
honey. like odour. It is brittle when cold, hiii 
softens rciulily in the haiul, .and melts .at .‘i highci 
temperature to a clear liquid. B(a*svv.ix eonsi.sl- 
])rineipally of .a mixture of myri<*in {mpricyl palmi- 
tale, 0. (/, ,;H;i lO). tind free cerolic acid; 

the latter <lissolves wlu'u the wax is treated with 
hot alcohol. 

While, or blea(‘hod heesw.ax {(hra alba, Brit. 
Pluirm.), is obtained by exposing the yellow wax, 
in the form of ribbons, to the aetion of sunlight 
in the presence of water; ehemieal treatment i.i' 
also .sometimes eiiiployed. It is used in (amdlo- 
inanufacture and for modelling ]>urpuse3. Both 
qualities are very frequently adulterated. 

Spermaceti. Spermaceti occurs in the oil 
])re.sent in the head cavities and blubber of the 
sj>erm whale {Phjfi ter macroce phnlua). It is rc [); i - 
rated from the oil by cooling and by repeated 
pre.ssing, and is further purified by washing with 
caustic ])ota.sli solution. 'J'he product apficais as 
a beautifully white, semi-transparent, erystalliiio 
mass, w ith little taste or o lour. Chemically, it iscom- 
lH>scd mainly of (•c/////>rt//ai7/ifc (Cl ,;H;j;;.0.Ci(;II:i 1 0). 
iSpormaceti is employed in the making of sixam 
candles, and as an ingredient of certain oint- 
meiils. 
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Wax. 

ceine (Sravity, 
15 C. 

Meltina 

1 J*oint, C. 

SuliOifviiig 

point. 

Sapoii. ValiH' 
(Tn5?8. KHO 
pr. IgJii.wux). 

lo.liiie 

Vadlie, 

Per cent. 

Titre, 

C. 

Beeswax (yellow) . . 
Spermaceti .. 

Chinese (insect)Va\ 
Carnanba wax 
.Iai)un wax 

0 0(52 to 0-070 
O-OO.’S to 0-0(JO 
0-92« to 0-1)70 
0-090 to 0-999 
0-070 to U-9S0 

Gl'5 to 04 

42 to 49 

81 to 83 
i 83 to 85 
' 50 to 55 

00-5 to 63 

42 to 47 

80 to 81 

80 to 82 

4.*» to 52 

00 to 08 

123 to 130 

80 to 03 

80 to 8.) 

214 to 222 

8 to 11 

3*8 

1-4 

13-5 

4 to 7 

50 tr> 00 
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Chinese Wax, Chinese (insect) wax is 
secreted by an insect (Goeem yela) living on the 
twigs of a tree growing in Western China. It is 
almost white in colour, and resembles siK‘rmacoti 
in apiJearance, but is much harder and more iibroiis 
in structure. It consists mainly of ceryl cerotate.; 
Insect wax is used in China and Japan as a candle 
material, and for sizing pajK?!- and textile goods, 
but it is not of much conimcrcial im)X)rtance in 
Europe. 

Camauba Wax. Carnaiiba wax is obtained 
from tho leaves of a 'Hrazilian ])iilm {CojKruicia 
ccrifmi) It is yellowish green in colour, and ex- 
tremely hard and brittle. In comiK)sition it is 
somewhat complex, but consists princi])ally nf 
niyricyl cerotate and myrieyl alcohol. Caniaiiba 
wax is employed in small (iiuintities in camllc- 
making and in some polishing compouncls. 

Japan Wax. Ja})an >vax, althougli ])Osscssing 
porno of the })hysical juojKjrtics of a wax, is really 
A fat, consisting mainly of i)a]j)iitin, and yielding 
glycerol on saponification. Jt is obtained from the 
fruit of certain s])Ocies of Hlnis growing in Japan 
and California. Japan wax is pale yellow in eoloiir 
and rather unpleasant in smell. It is employed as 
an ingredient i]i polislies. 

Myrtle Wax. My rile (liinrel) wax re- 
seinbles Japan wax in clicmieal composition. It 
is obtained from tiie berries of wyrica cvrijira and. 
otluT shrubs of tliis spiMuos in America, but is of 
little im\)ortanee indiistrially. 

Paraffin Wax. Parallin wax, ozokerit and 
cercsin, are of mineral origin and are not true waxes 
[see Petroleum and Candles]. 

The waxes are identified by the same fosls as 
those meationed under Fixed Oils and Fats. 
CANDLES 

Of tho flluminants iu use at llio present time 
there are few that ])ossess so many aiul varied 
advantages as those oU’ered by Iluj candle. In 
the electric light, in ps, and in petroleum we have 
illuminante with which the candle cannot eoinpcfo 
as regards intensity of light, but these tlo not ])o.ssess 
the same advantages as the candle in its ready 
portability, in the softness of its light, and iu its 
general convenience and adaptability. 

To tho ordinary observer the candh^ appears to 
be of very 6iin])le construction— juerely a cylinder 
of wax or fatty matter witli a central wick— but there 
are indeed few illumiiiaiits upon the production 
and perfecting of wliieli there lias been exiKmded 
the same amount of scientific! skill. 

The candle can lay claim to an origin of great 
antiquity. It is first meiilioned by Pliny (in tho 
first century), who states that the (!andles in use iu 
Orccec and Rome were composed of flax Ihreails 
coated with y>ileli and wax ; but even at a miieli 
cMilier date, the torch, whicli possesses the essential 
features ot‘ the candle, is known to have been in use. 
It is a matter of eoniiiion knowledgi^ that in King 
Arthur’s reign the time of day was observed by tho 
burning of wax candles of definite length, and they 
were then einployeil also iu religious festivals. 
In 1484 ;i wax eliaiidlers’ company was incorporated 
in England, showing that the manufacture had then 
attained to some importamte. llic siibseijueiit 
development of the industry is naturally divided 
by two memorable events into two distinct stages, 
which may be distiiiguislied as tho Stcarinc and the 
Paraffin {Kriod respectively. The first was due to 
the researches of Chevrciil on fatty bodies, publi.sh(*d 
in 1823, followed at a later date by the practical 
application of these researches by, among others, 
M. do Milly, iu France, and the late Sli*. G. F. ^^'ilson, 
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F.R.S., of Price's Patent Candle Com])any Limited, 
in England. The second was due to the production 
on u oommcrcial basis of paraffin wax by the late 
Mr. .lames Young, in IS.IO, and the obtaining of 
petroleum by drilling, in America, in ISo'J, this 
material yielding paraffin wax. The mo<lern 
improvements in the methods of forming candles 
have also contributed very materially to the 
dcvelopnnMit of the industry. 

Candle Materials. In the earlier days of 
the itidiistry, tallow, beeswax, and spermaceti were 
the priiu ipal materials uscal, but these, although 
still employed, liave now a very limited applica- 
tion compared with the two materials, paraffin 
.‘ind stearine, of which the great bulk of the candles 
of the present day is eoiiqxised. * 

Stearine. In a eommereial senst* t.hc term 
»Uarinc is generally ap])lied to the solid fatty 
acids, stearic and palmitic, or mixtures of these, 
obtained from animal and vegetable fats, although 
the term more eorreetly designates the solid fat. 
obtained after removing the liquid oil from neutral 
f.ifs by ]uessm‘e. 

Stearine is known as snyuniflvd and .ms dMlh Jf 
the former being generally obtained from tallow 
by s.M]K)iiitu‘ation or hydrolysi.s, and the latter from 
fats of darker colour by saponification followed by 
distillation, or by acidification and distill ition. 
'rhe raw materials em])loyed for the m.iking of 
stearine are priin ipally tallow, jmlin oil and greases. 

The object of sai)Ohil‘ying the fat, which is the 
first stage in the mannfaeture, is to effect tht! removal 
of the glycerin and thus obtain tin* fatty acids. 
Several prcK!esses arc in use for this })urposc. 


Lime Saponification, 'Phis is one of the 

earliest prcM'csses, but it is now little used. The. 
fat, mixed with about its own weight of water, is 
heated in a wooden, lead-lined vat by mc.uis of 
free steam supplied through a perforated coil. 
'J'he necessary (plant ity of liiiu*, from 14 to 15 jier 
cent,, which is considerably in (‘xcess of tliat theo- 
retically reipiired for tlic s.Mponiticati(jn of the fat, 
is then added in the form of a cream, and tho boiling 
eoutimied until the saponification has been com- 
pleted. 'J’hc lime-soap formed st^parates from the 
glycerin* wat r, or Murtf inifu', as it is teelmically 
called, and the latter can be drawn off. 'J’ho lime- 
soap, after having Imhmi w.islied, is docom]»oscd by 
boiling with dilute sulphuric aeiil, when the sulphate 


of Jim<' is ])reeij)itat(‘d, and the." 
lih(‘rated f.itty acids rise to the 
surface. This pr(K(‘ss. although 
olfering the advantage of simpli- 
city as regards the plant ri'quiird, 
is somewhat costly on account of 
the large percentage of lime r(‘- 
(juired for the sa])()nifiea(i()ii, and 
of HuJ[)huri(' .u-id for thi! decompo- 
sition of the lime-soiip, while the 
suijihate of lime is lijihle to ndain, 
meeliaiiic.Mlly, part of the fatty 
acids. 

Hydrolysis Under Pres- 
sure by Lime. This process 
was first carried out industrially by 
M. dc .Milly, in 1855, and is now 
extensively employed. It ofier.s 
5. ai:T0CL.\V1': the advantage of enabling the 
saponification to be etTecte.d by a 
rediu'cd percentage of base. Tlio vessel used— the 
autoclave- -is made of strong C()])])er, and is generally 
cylindrical in form, as shown in 5. The fat, mixed 
with about one- third or om'-lialf of its weight of water 
and from 1 to 3 per cent, of lime, is introduced 
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through th(* fiinnel-tube, the ()fH‘ning olosnd, ami 
higli-])ressure steam passed through a pi^w ex- 
Ictiding to (he bottom of tlic vessel. The usual 
working pressure is about eight atmospheres, or 
120 lb. ])er s(pii\ro inch, which is maintained for from 
live to <Mght hours, when the sa[K)niticatioii of the fat 
becomcH practically eompltde. The contents of the 
ves-srl are then blown into a tank, the sweet- water 
drawn olf from below, and the mixture of fatty acids 
and lime-soap, after wa>shing, boiled with dilute 
sulphurii’ acid to eliminate the lime, when the fatty 
acids arc icady for further tr(‘atment. 

A l)asc, such a.s magnesia or oxide of zinc, which 
yields a soluble .sul|)bat<', is sometimes substituted 
for lime. Various forms t>f auto- 
clave' are eiu]>loyed. hig. 6 illus- 
trates one ('onstriuded .so as to 
j)crmit the mechanical agitation of 
the eonleuts ; horizontal and sph<*ri- 
cal autoclaves, with mechanical 
agitators, arc also in use. 

Hydrolysis Under Pres- 
sure by Water. Tt is p(».ssif>!e 
to effect the hydrolysis of the fat 
under faessme hy water alone, with- 
out the assistance of a bas('. 'I’lie 
lirst attempt in this direction was 
made by R. A. 'rilglimann (English 
Patent No. 47, lS5t), and more 
than one form of autoclave has l)e»>n 
eonstrueted W'ithin recent years w ilh 
this object. In L. llugues’ a])]jara- 
tu.s (English Patent No. (i.oii'J, 6. Ai'TOfLAVii 
1885) provision is made for the in- WITH .MKCJIANI- 
timate mixing of the contents of c'AL AdlTATOR 
the vessel by allowing steam to 
eseape while the process is in operation ; the work- 
ing pressure is 15 atmosjdieres. 

In the system of A, Michel (Engli.sh Patent 
No. 8,403, 1885) tlu're are tw'o cylindrical auto- 
claves, in W'hieli the fat and water are heated by 
tire only, and an intimate mixture takes ])lace; the 
pressure is maintained at 15 to 10 atmospheres for 
{’.bout eight hours. 

A process for the liydrolysis of the fat at the 
ordinary .'itmospheric pressure by means of HU])er- 
heated steam, jmd for the ilistilhition of the fatly 
iicids .and glycerin, w.is patented by 0. E. Wilson 
and (I. P.iyiie (English Patent No. 1,021, 1854), 
hut is now only of historicjil interest. 

Hydrolysis by Sulphuric Acid. 
The immediate eilect of sulphurie acid upon neutral 
fats is the formation of sulpho-compound.s, wdiieh 
subsecpiently, on boiling with water, ;i re resolved into 
fatty acids, glycerin and sulphurie aeid. In praetico 
the dried fa I is heated to about 120° 0., .sometimes 
to a consider;! bly higlu'i* teiiiper:iture, from 3 to 0 per 
rent, of sulphuric acid of 1*82 to 1 '84 spccilio 
gravity added, jind the aeid .allowed to remain in 
contact w ith the fat for several hours, W’hile the mix- 
ture is ;!gitatcd. The mass is then boiled in a vat 
with v/Jitcr for .some hours, and iifler settling, the 
low'cr la\a‘f, eont;! iiiing the sulphuric acid and 
glycerin, is run otf, while the dark-coloured fatty 
aei<ls are removed for tlist illation. 

T’his process is now' generally apjdied only to 
inferior fats eaoable of yielding little glycerin, 
{ind, as a method of purilieation, to fatty acids from 
which the glycerin h.as been already separated. 
Althoiigh it involves serious loss of material, it 
po.ssesses eert;iin important advantages. These are 
(a) a higher yield of solid fatty acids (although 
of lower melting-point) than that obtained by any 
of the processes mentioned, duo to the action of 

4830 


the sulphuric acid upon the oleic acid ; (h) the 
decoloiisation of dark- coloured fatty acids, such 
as those from palm oil and low'-class animal fats ; 
and (c) the destruction of foreign substances, which 
might be liable to affect the keeping prox)erties of 
the stearine. 

Hydrolysis by Twitchell's Process. 

The reagent employeil is prepared by tre.iting 
a mixture of oleic acid and Juiy member of 
the aromatic series, such as benzol, phenol, n.iph- 
thalone, etc., with an excess of sulphuric aci<l 
(English Patent No. 4,741, 1808). The cleansed 
fat, mixed with about half its weight of water, and 
from ()'5 to 2 ])er cent, of the reagent, is boiled in a 
wooden vat with free steam for about 12 hours ; 
after settling, the glycerin-watcr is drawn off’, ami 
the fatty matter boiled a .second time with fre.sli 
water as before. The hydrolysis of the fat is then 
practically complete, juid the fatly acids are ready 
h>r distillation, or aeidilleatioii and distilhitiou. 
The exact nature of tlie ehemiial eh.inge taking 
place in this process has not yc't been fjilly explained, 
i>ut possibly it depi'iids upon llie euuilsjfving at tiou 
of tlie reagent uixm the mixture of bitty matter and 
waiter. 

4’he advantages of tlie process are that It e;in he 
carried out with simfili* and iiicx])('nsivc pl.iiit, .and 
;it the ortlinary atmospheric ])rcssurc. It is ex- 
tensively employed in th(‘ United Stales of Ajnerica. 
ami jdso in Europe and t'lscwdiere, ha* the hydroly.-^is 
of dark oils and tats for the making of stoaiiiie, ami 
IS roconimemlcd ;ilso for obtaining bitty Jicids of 
good colour froin tallow ;iiid other fut.s for use in 
soap-m;iking. 

The Distillation of Fatty Acids. Tli.* 

fatty aciils resulting from the hydrolysis of the fat 
hy t he proce.sses described are often toodark in colour 
to yield a s.itisf.u'tory stearino on iiressirig, and they 
ha\e therefore to be distilled, \5irious forms of 
stills and condensers are in use; the stills are 
generally mad<' of copper, and are spherical in form, 
with a cap.ieity of from one to six tons or more. 
Fig. 7 represents a form of apparatus with vertical 
condensers suitable for the fractionation of the 
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distillate ; in the apparatus shown in 8 the vapours 
are passed through one condenser. 

T'he fatty acids are hc.itcd first by fire under- 
neath tho .still, and then by superheated steam, 
which enters the still through a jierforattid coil near 
to the bottom of the vessel. As tho temperature 
rises, the steam and tlic vapour of the fatty acids 
pass over together, and are conden.sod, tho pro- 
ducts being collected in W'oodeii vats, and the 
condensed water drawn off. Tho temperature of the 
distillation is about 200® C., or over. The good 
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iulotired distillate, which has been kept axmrt from 
the dark portion coining over towards the end of the 
distillation, is then transferred to shallow trays 
arranged in racks, and allowed to cool gradually, 
in or(ier to obtain the crystallisation of tho fatty 
acids. When cold, the cakes are ready for the final 
operation of pressing. 
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The dark residuum in tho still is heated by fire 
and .sii|K‘rheated steam to a higher tompernlurf^ 
in an iron vessel, when fatty acids of inferior 
tjiiality distil over, and a residue, known as 
“ stearino flitch,” is left. IMiis ])iteh is jet black 
in (colour, and varies somewhat in eonsisUmey, 
but it is generally hard and brittle. It is em- 
ployed for th(i insulation of cables, as a varnish, 
as a lubricant for heavy rollers, and for other pu poses. 

Pressing Fatty Acids. 'Phe object of press- 
ing is to H<‘parHte the h\|uid oleic acid from tho solid 
fatty acids, and is efTccU'd generally by two })ress- 
ings, one being cold or temperate, an<l the otluT 
hot. 'Phe erystallised eak(‘s of fatty aeids, ohtaine«l 
after tho saponification of tlio fat, or after the dis- 
tillation «)f the fatty acids, are transferred to woollen 
hags, and jilaeed in a hydraulic ])resH of tho typo 
shown in 9. The pressure is ap])lied and maintained 
until the oku'e acid has been removed as far as ])os- 
sihle. 'Phe cakes, still contained in the hags, are then 
inserted botAveen tho plates of tho hot ])ress jlOJ, 
and ])rossurc again a])pli(Hl. These plates are 
covered with matting made of horsehair, and are 
heated by steam. A further (plant ity of olei<t acid is 
removed as well as a portion of tlie solid fatty 
acids, tho e.\])rossed material being afterwards mixiMl 
with the next instalment of fatty acids iroming 
forward for ])ressing. "J’ho cakes of hot-pressed 
stearino, now riuito white in colour, an^ then taken 
from the bags, (he oily edges broken off, and these 
]>ut aside to lie re-pn‘ssed. Tlu^ cold- pressed 
oil is generally subjected to artificial cooling, and 
the mass filter-})n*Hsed, to separaU^ the solid aeids 
and obtain the oleic acid of low congealing-point. 

Oleic acid, or “ red oil,” is known as 
olf’ine^ or as oln'tif', according to the pro- 
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cess emjiloyed for its production. Tt is dark brown 
in colour, and is extensively used as a substitute 
for the more costly olive oil for the oiling of wool 
and for the making of oil soaiis. 

Properties of Stearine. Commercial 
steariiic is a white, more or less crystalline, hard 
solid; it has only a faint characteristic ckIoui*, 


and should not feel greasy to the touch. 'J’hc solidb 
fying ])oint of saponified stearino ranges from 
about 6.1 *5*^ to 135 *5° (\, and tfiat of distilled stearino 
from about 48*^ to 54° C. It is readily soluble in 
alcohol, ether, and ])etrolcum s|>irit. For the purpose 
of tho candle- maker, it is iireferred to be close- 
grained in crystal, and be ea liable of giving a candle 
of good ” sna^i ” when broken. 

Paraffin. Paraffin was first obtained by 
lleichenbach, in 1850, from wood-tar, and shortly 
afterwards, and inde|)endently, by Dr. Christ ison, of 
Kd inburgh, from Rangoon petroleum. At that time 
it was merely a chemical curiosity, its discoverers 
little dreaming of the great future that lay beforo 
it. Its manufacture was first carried out indus- 
trially, as already observed, by Mr. .lames Young, 
in 1850, from crude petroleum obtained from a 
spring in Derbyshire, to which .Mr. Young's att-en- 
tioii had been called by the late Lord (then Dr.) 
Playfair. This supply heeojning exhausted, further 
ex|X'riments were made, w’hi(!h ])roved that a similar 
crude oil could lie obtained by the low' -temperature 
destnictivi' distillation of certain kinds of coal, the 
Torliane-hill mineral, or Boghead coal, found in 
West Lothian, proving one of the most suitable. 
Wlum this Kupjily also failed, bituminous shale 
was employed, and this still continues to be used 
as the source of (‘ludo ])a ratlin oil in Secitland. 
'riie crude oil contains about 14 to 15 pta* cent, of 
solid paraffin, wliich is obtained by filtration and 
liressnre, in the form of “scale,” from the licavy oil 
separated during fractional distillation — burning oil, 
lubricating oil, and naphtha being th(‘ other products. 
'Pho brow'n coal, or ligniti*, found in Prussian 
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Saxony, also yields a <’onsidcra l>le (piantity of 
parafiin. Parafiiii is ohtaine<l also from the. mineral 
ozokerit, or earth- wax, found in (Jalicia and else- 
where. The largest soun e of supply, however, is 
Ameri(;an p(‘troleum, whirl), on di.stillation. leaves 
a residuum, and this, on furtlier treatment, yields 
hibricjiting oil and jiaralfin scale. Kaiigoon, Assam, 
Roumanian and (Jalician petroleums also contrilmte 
to the ])roductiou of parafiin. 

Refining Crude Paraffin. The crude 
paraffin wax, or scale, after separation from lla‘ 
heavy mineral oils, is generally yellow or brown 
in colour. In order to make it availahh^ for the 
purpose of the candlc-jiiaker, it must he rclincd, 
the object being the removal, not only of the dark 
oil asHCK-iated wit!) the? paraffin, hut al.so of tlie 
low'or melting-point paraffins iinsjijtahle for eandles. 
Two methods ai'c emplovLMl for this purpose. 

Treatment with Naphtha. I'he 
melted xiarnffin scale is mixed w'ith about 50 
|KT cent, of naphtha, or x>etroIeum spirit, the 
mixture allowed to cool, and the crysfallisod 
ina.ss pressed in hydraulic presses. The naphtha 
removes the oil and (lie softer paraffins, while fhc! 
harder paraffins are left nearly white in cokmr. 1hn 
treatment may be repealed several times if a highly 
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refilled product lie required. 'I’lic cakes are then 
melted up, and a current of steam passed throuj^h 
tlio material, to remove the remainder of th^’! 
naphtha. Tin* melted ])arafliti is then decolorised by 
agitation with a small ])ercentage of animal charcoal, 
the latter allowed to settle, and the paraffin finally 
filtere<l through cloth or filt<‘r-papcr, an<l allowed to 
solidify in shallow pans to he ready for use. The 
])araffin dissolved in the naphtha is recov<‘red by 
distilling olT tin* spirit, and, aft(‘r purification by 
chemical treatment, it is pn'sscd to remove the oil, 
when a product of low melting-point is olitaincd. 
known as “ match wax.'’ 'I’liis jirocess yields a 
]»roduct of su|)erior (piality, but is costly, and on 
a<*(a)mit of the highly intlammablc nature of the 
na]»hth!i, is also dangcM’ous. 

Treatment by Sweating. This process, 
which has largely displaced the one just described, 
is mucli simpler, safer, and more economieal. 
and is cxtcnsiv(*ly (Miqiloycd. It was first dis- 
covaaefl by Mr. d. Ifodgcs, of Jh-iec's Patjuit Candle 
fVmiiany IJmibal { Kiiglish I’atcnt No. ,‘{,21 1, 1S7 1), 
and in its original form consisted in allowing 
the m(‘lted s<*alc to cool gradually in .shallow tins, 
in order to obtain good ervstallis ilion. ami in 
.snl)se<picnlly e.\ posing tlie eak(‘s in heated ovens 
to remove the oil. It is customary now to allow 
the crystallisation to take place in l.irge iron 
trays, su})]>orted in racks, within a brickwork 
eliamber fitted with sle;im- pipes. 'Phe tem- 
])cratnrc of th(^ < haml)er is tlam raised, wliicdi 
causes the softer paraffins to melt away, earrving 
flu‘ oil with them. When tla* sweating has reache<l 
the desired stage, the remaining cakes are melted 
and treated with charcoal, as already dc.scribi'd. 
The “ sweatings,” after being pre.ss(*d to remove the 
oil, are al.io snhj(‘cted to the sweating ]>roces.s, and 
yield a yiaraflin of lower melting-[»oint than that 
obtained from t!ic original scale, hut aKo suitable as 
a candle materi.d. 

Properties of Paraffin. Paraffin, wdien 
earefally refimsl, i.s a beautifully wliite, trans])nrent 
substance; the quality known as ” semi-retined ” 
is more or Ic.ss yellow in colour, ft is obtained 
of varying degrees of hardness, according to the 
ineUing-])oint, which ranges, in the ease of candle 
material, from about 4t)'^ to .57” C. 

Parafliii gives a greater inten.sity of light than 
stearine; hut, on the other hand, on account of 
becoming ]»lastio when ex])o.scd to heat, it has a 
tendenev, ah.sont from stearine, to bend in a warm 
atmosphere, this tendency being nioi’e pronounced 
in the ca.se of paraffins of comyiaratively low' melting- 
point. Paraffin is in.soluble in alcohol, but .soluble 
ill ether, petroleum spirit, etc. 

Blending of Candle Materials. One 

of the most important operations of caiidlc-iuiking 
consists in the judicious blending of the twoinab'rials. 
jiaratfin and stearine, and of other materials, .so 
that full advantage may be taken of tlio.se properties 
of each of the individual substances wliieh will 
contribute to the best results in the finished candle. 
A eaiidh' eonqiosod entirely of paraffin, altliongh 
attractive in apjiearance, and capable of alfording 
a brilliant light, is unsuitable for ortlinary use, on 
account of its liability to bend ; the addition, how- 
ever, of the requisite percentage of stearine imparts 
to it increased rigidity, without destroying its trans- 
parency. Thus, ordinary piralpn caiidles contain 
from 3 to about 10 per cent, of stearine; while 
others, sometimes ealled stearo-pamffi n cr.ndle.s, 
whieh are intended to be used in heated rooms or 
in warm climates, may contain 20, 30, or 40 per 
cent, of stearine. The addition of the larger per- 
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cent ages of stearine, although reducing the illumi- 
nating value of tlie candle, and rendering it more 
opaque, greatly incu’ensea its stability. 

It is important to note that the melting-point 
of mixtures of paraffin and stearine is lower than 
that ealeulated from the melting-points of the two 
ronqjonents, so tluit the melting-point alone, a pa 1 1 
from the composition of a candle, does not always 
give a correct idea of the value of the latter. 

On the Continent of Europe steariiie candles an' 
largely em])loyed, and theS!! are to be recommended 
for use in warm climates. For use in churches, 
candles e{)in|)().s(*d of beeswax, or of mixtures of 
beeswax and eeiesiii or p.iraffin are employed. 

The Wick. Although the wick bears a very 
small relation to the candle in actual weight, it 
ncverthele.ss forms an indi.spensable part of it. 
W’hat the mainspring is to the watch, wdiat steam 

i. s to the ('iigine, so, in point of importance, is the 
wick to tlie candle. Its function is to convey a 
regular and constant supply of li(piid combustihle 
material to the 11a me, so that tlie candle may burn 
fn'cly and produce the maximum quantity of light, 
formerly, the wiek employed for all kinds of candle.^ 
consisted of twisted strands of cotton, this form 
being still us(‘d for tallow dips; it prov'cd highly 
object iona hie, how'ever, on aeeoiini of the ereel 
position which it maintained in the llame, becoming 
soon coated with a mass of iineonsnmed carbon, 
which caused the light to become dull and necessi- 
t.ited freqiK'ib ‘‘ snuffing.” Many attempts weie 
made to overcome this difficulty, by caiisiiur the 
wi<*k to (‘url slightly, so that free burning mighi 
lake p!<ue. In 1S25, a Krenehman, Camliaccrcs 
by name, discovered that by plaiting the strands 
of (‘otton it. was ])o.s.siblo to obtain a wiek having 
the desin'd property. Although this improvemeni 
was introduced into thi.s eoiintry shortly afterwards, 
it was not till 1840 that it.s value became generally 
realiseti, wlien (he late Mr. .1. I*. Wilson, of Ih' ice's 
Patent Oandh* (^ompany Limited, employed it in 
the mamifaetiire of “ snuffiess eomjiosite ” candles, 
W'hieh were first used in the illuminations in ef»n- 
ncction with the marriage of the late Queen Victoria. 
4’he plaited wiek is now’ in almo.st universal use for 
all kinds of eandle.s. It is (composed of fine thn'ads 
of cotton, spc'cially selected, the plaiting of tliese 
being carried out by machinery of delicate con- 
struction. 

Preparation of the Wick. Before tla 
w iek is lit for n.se, it innst be ” prepared ” by 
soaking it in a solution of certain chemicals, sia li 
as borax, sulphate of ammonia, etc,, and afterwards 
thoroughly dried. The object of this treatment is 
to give stability to the wiek, and at the same time, 
by forming a fusible ash with the mineral matter of 
llie cotton, to allow the wiek to have free actitm. 

Great care rccpiircs to bei'xereised in adjusting tlu* 
size of tlie wiek to that of the candle, and to the 
(juality of the caudle material. If the wiek he too 
large, to<i much material will be carried to the fiaine 
in a given time, and there will be ini|ierfpet com- 
bustion, resulting in a smoky flame ; on the other 
hand, if it be too small, it will fail to consume all 
the melted material, which will run dowai the side.-! 
of the candle, and cause “ guttering.” 

Formation of Candles. Three methods 
are still in use for making candles. The method of 
dipping^ on account of its simplicity, has been 

ii. sed from a very early time. Tallow was employed 
as the combustible material, and still is, but only to 
a limited extent, distilled fatty acids of com- 
paratively low melting-point being now' generally 
emyfloyecl. 
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Ono of the most important forms of the dipping 
machine is shown in 11. ft consists of a trough 
for containing the melted fatty acids ; above it, an 
iron frame is suspended by chains passing over 
pulleys, the whole l)eing counterbalanced by weights. 
The wick is first wound upon an iron frame, which 
is then immersed in the fatty material, in order to 
cause the wick to Ix'como thoroughly saturated. 
Tlie frame is then 
raised, and placed 
upon a rack to 
allow the material 
to solidify. After 
several dippings in 
this way, the 
partially - formed 
candles are released 
from the frame by 
cutting, 
t r a n H - 
ferred to 
wooden 
rods, and 
the alter- 
nate pro- 
cesses of 
dipping 
and cool- 



11. mPPlN(J MAC HINE 
(Price's Patent. Caiulle (V). 


mg con- 
tinned 
until the 

dips have acquired a siifliciciiit thickness, which is 
indicated by the weights on the maeliine. 

The method of poiiriiuj and roUitaj is confined to 
the making of candles composed entirely, or mainly, 
of beeswax. The wicks, attached to a wooden 
hoop, are susiKJiided over a bath of the melted wax ; 
the operator pours the wax over the wicks, and at 
the same time, while rotating the hoop, ho brings 
each wick into ])ositioii. In order to obtain 
uniformity in sha])e, the partially-formed candles 
are inverted, and the pouring continued. When they 
have become suffieicmtly thick, they arc placed upon 
H marble slab, and rolled to and fro, undei- a wooden 
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board, wliich produces the desired smoothness and 
regularity of surface. The candles are then cut 
to the desired length, and the tips formed by the 
fingers, with the assistance of a small piece of wood. 
At ono time, wax candles w'cre rolled only. 

The method of moidding w^as introduced by 
Sieur do Brez, in the fifteenth century, but since 
then it has Ijoon brought to its present state of 


perfection W the skill and ingenu of many 
inventors, ft is now the principal mode of forming 
candles. 

The modern machine, ono form of which is 
showm in 12, and another and larger form in 13, 
consists of an oblong metal tank containing tlie 
moulds, the bntt-onds of which are placed upwards, 
and eommiinicate with a trough; the tips are 
placed downwards, and arc attjKdicd to hollow 
piston rods, these resting upon a ])laU‘, which, when 
raised by means of a. rack and pinion, causes thci 
piston rods lo foree the candles from the moulds. 
The tank is provided with a pipe for eonveying 
steam to heat the moulds, and w ith another for cold 
water, to cause the material to solidify. The wn'cks 
are supplied from bobbins contained in a box under- 
neath the fraiiH*, and pass through the piston ro<lH 
and moulds. 

The candle material — let us sup])ose a. paraflin 
mixture — is heated in a steam- jacketed pan, and 
transferred, in metal pails to the moulding machine. 
M’he moulds are first lieated, the steam turned off, 
and the matcTial poured into them until it partially 
fills the trough above; eold water is then passed 
through the tank, until the candles have solidified. 
Before tlu‘y are raised, the eamlk's from a previous 



13. SKXTUP' K multiple” CANDLE-MOULDING 
MACHINE (Kftwanl Uowloti) 

nionldiiig, supported nieanwliile by a w’ooden elamp 
resting upon the maeliiu(‘, are removed, after the 
wieks iiave been cut by a sharp knife. Tlu’ excess 
of material is tlu'ii taken from the trougli, tlu* rack 
handle is turned, the candles being for<*cd upwards 
and su])])ortcd by the clamp, ami so the oj)crationM 
are repeated. The forcing of the candles from the 
moulds is sometimes done by mechanical power. 

Stearine <*amllcs recpiire lo be moulticd from the 
materia! in a scmi-lluid condition: llu* nionlds arc 
heated, and the tank must be tilled with tej»id, 
instead of cold, w.iter, to obviat(‘ the ilitHcnlty 
arising from tlu* crystalline nature of the material. 
Jn order to impro\e their appearam*e, stearine. 
candles are generally ]M)lished, and the ends cut by 
.sjK'cial inaebincry. Sonudimes also tlu'y an*, ex- 
posed lo the action of light to iuqxovc their colour. 

The candle manufacturer may be called iqmn to 
supply an immense variety of sizes, from tlie liny 
(’hristmas-trec candle, nurnlx'ring about SO to one 
pound, to the tall altar candle, W'eighing several 
poumls, but the sizes most commonly used are 4, 0, 
S, and 10 candles to the pound. 

Self - fitting and Fancy Candles. 
An improvement in candle-moulding consists in 
providing candles with what is called a sfll-fittinjf 
(S.F.) end, which permits them to berea<lily fixed in 
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any size o£ e«aiullostic*k. This was first introduced 
by .J. JU FiekI, in ISO I, and since then many different 
forma have been einjdoyed. 'J1ie conical fluted 
‘'cap” which produces the self-fitting end, forms, 
as a rule, a separate part of the mould. 

Fancy candles, such as fluted, and spiral or cable, 
are moulded in special ma(!hines ; so also are 
perforated candles, which are provided with hollow, 
longitudinal spaces to receive any excess of melted 
material, to prevent “ guttering.*’ Fig. 14 shows 
candles of various forms- a, plain : h, with S.F. 
end: c, and d, lluted, with S.F. end; spiral or 
(iahle, with S.F. (‘ml; /, spiral, with ta]>ered end; 
7, ])Cfforated. (’andh's may ho colourvd to any 
d(“<ifcd tint by dissolving the colouring matter, 
generally an aniline derivative, in ilic candle 
lualrrial. Many also bear artistically designed 
tepivscntalions of (lowers, etc., painted 
by hand, or ornamented by transfers. 

The Standard Candle. For 
rncasuring and recording the intensity 
light, of (.lifh*?-ent illumiiianls, it i'^ 
m*( (‘ss;iry that there should he a delinite 
fi\(‘d standard. For I his |»u?*pos(‘, (lie 
sfdKf/nnt cuHcifr has long l)(‘(‘n, ami still 
i>., in use ; ;i,nd. although it has boon 
replaced to some extent in this country 
l)y <l»c Hareonrl Pentaiio Lamp, which has been 
acee]»t(‘(l as th(‘ legal .slandanJ of liglit for the 
metropolis of London, it is customary to refer to 
the intensity of a given light in terms of the slamlard 
candle. 

Thus, we speak of gas of L')-(!amlle p<»uer — that i.s, 
the gas. whcti bnrm‘d in a roeognisial manner, and 
at a given rate of consumption, 
possesses an illnminatiiig value 
etpial to that of ir» standar<l \ 

eamile.s. In Kngland, the 1 

standard candh^ is eompos(‘(l of f 

spermaceti, containing II or I 
»er cent, of while beeswax, the 
alter b(‘ing added with the 
object of destroying the crystal 
of the sjx’irmaoeti. Tin? si/c of 
the eamile is six to om^ [xmnd, 
and the wick is adjusted so 
that it consumes 120 grains of 
material ])(‘r hour. 

Illuminating Value, 
fn determining the illuminat- 
ing or jihotometrie value, two 
standard candles arc generally 
em]il()yed, and in order to 
ascertain tlie exact consumption 
of material, and thus alh^w for 
any irregularity, tlu' candles 
are sujiyiorted during the oyiera- 
tion on a. (hdicate balance. 

1’he photometer (‘mployed is generally some form of 
the Lcthchy-Runsen system, whereby the light from 
the ilJiiminant under o})servation is allowed to fall 
upon one side of a pa])er disc, and that from the 
standard ii})oii the other side. The disc, with the 
ex(“epti()n of a circular spot, in the t;entre, is greased, 
and is placed within a box which slides upon a rod, 
graduated so that the ndativo intensity of the two 
lights can be shown by reference to the scale, 
the box being moved to and fro until a point is 
reached when the whole of the disc becomes 
ecjually illiiminat(‘d. 

The following table gives the illuminating 
value, etc., of candles of tlic same size, composed 
of th(5 two principal candle materials, paraffin 


and stearine in comparison with the standard 
spermaceti candle. 

Night Lights and Illumination Lights, 

These are really small candles, but their ddicate 
construction demands more refined methods for their 
manufacture than those reepnred for the larger 
illuminant. They are used in night nurseries and 
in sick-rooms for giving a elear, though not too 
strong light ; for heating food at night for infants 
and invalids ; for use under coloured shades for table 
decoration ; and for outdoor illumination. The 
materials employed arc generally paraffin, coco- 
nut stearine, pressed tallow, distilled fatty acids, 
or mixtures of these. Night lights are chiefly of two 
kinds— those in paper cases for burning in a saucer 
with a little water, such as the well-known *' Childs’,*’ 
and those for burning in glasses, as Price’s “New 


Patent ’ (FuLlish Patetil Nu 2,317, lSo3). The 
material is moulded in frame .somewhat .similar in 
yuinciple to lho.s(‘ employed for candles, but tin- 
wick is introdma'd in a separate operation. Tlu; wick 
generally consists of fine cotton threads coated with 
wax ; in the “ Pyramid ** light it consists of the pitli 
)f a certain rush with pari of the outer skin remain- 
ing to support it. and this liglil is 
])r()vidod with a plaster bottom. 

In the making of case niglil 
lights, tlie small j>icccof wick is 
first secur(‘d to the bottom of 
the ca.se by a little w’ax, a pi(‘e(‘ 
of perforated tin slipped ov(‘r 
to act as a support to it w'}i(‘n 
burning, and the mouhhxl 
material then fitted into tls' 
case, the wick passing through 
a pmforation in the material 
foruK'd in the moulding pro(‘css. 
Night lights vary in size, and 
are made to burn from 5 to 10 
or 1 2 hours. 

Lighting Tapers. 3’]u-<c 
are sometimf‘s known a.s dratrn 
cfinfUr.^, or lii/hlintj u'ivh. Thr 
wirk, consisting of tine stramls 
of cotton, is w'Oiind from a larg<* 
liollow revolving drum to 
another similar drum. Before 
it readies the .second drum 
it is made to ])ass through a bath of llm melted wax, 
and from then^ through a small perforation in a 
metal [>late in order to remove the excess (if material 
When the wick has be(‘n transh'rred from the one 
drum to the other the w’inding is reviT.sed, and the 
wick thus rcccive.s a second coating of material, 
yiassing afterwards tlirough a plate with a l.'irg(‘r 
perforation, the process being continued until the 
desired thickne.ss has been attained. T'he coated 
wick is then removed from the drum, cut, and tlu? 
ends of the tapers feathered to enable them to light 
rapidly. (Some of the illustrations in this article arc 
reproduced from fx'wkowitsch’s “Chemical Tech- 
nology and Analysis of Oils and Fats” by arrange 
ment witli the publishers, Messrs. Macmillan S: Co.) 


Continued 


— 

Stuii'iiirii 

Hpenii.i- 

fOtl. 

raViltlln. 

stt'.iriiii- 

Ohyt‘r\ril relative illiuninalin^i value (hIjiiuI. 
eaiKlIe.s) 

i-oo 

130 

i-oa 

(‘oiisiiiiipl ion (firainM ni.-iterial per liomM 

1 -iOM) 

124-2 

1 17(> 

Nimil»er oi' hours' l)urning i>er I-lh. candles . . 

r)S:i:3 

fiti-yo 

47-43 

I{elaliv<“ illuniinutiiig value tor the same eon- 
suniptloa (120 jirsiins per hourt 

i-oo 

1 -25 

0-80 


14 . VARIOUS FORMS OF ( AMH.FS 



4^40 




THE LAST OF THE STUART KINGS 
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HISTORY 

James II. and Religious Toleration. A Notorious Judge. Willi im 

34 

and Mary. An Important Change in the British Constitution 

ConUmi**!! fruiii 
paKPi iTifJ 

By JUSTIN McCarthy 


"THE reign of James TI. ia a turning point in 
* the history of England, and has been, and is, 
the subject of mueh n'ligious and politieal 
?()ntroversy. tiames, the s(‘coiid son of (diaries 1., 
was born at St. .yames's Palace on OctoV>er I'ith, 
l()33, and was immediately ereated Duke of 
York. He accompanied his father in the Civil 
War, was captured by Fairfax, but escaped to 
Holland in HUS disgtjised as a girl. He (lieiiAvent 
to France, w'lu're lit' took s<‘rvice in the army 
under Marshal Tunauie, the famous French 
commander. James showed much eourag*' and 
military skill in the wars Avith Spain, and won 
th(* favour and friendship of "rurenne. He after- 
wards served in the Spanish army. On the 
Kestoration, he returned to England, and Avas 
aj)iH)inted Lord High Admiral. 

James Avas both soldier and sailor ; he twice 
commanded the British fleet in the Avars Avith 
th(^ Dutch. T.n HhU), he privately married Anne 
Hyde, daughter of the Earl of Claiendon. She 
was then lady- in-A\ ailing to the Princess of 
Orange. Before her flcath, Anne became a 
Catholic, and James is said to have folloAved 
her example not loi\g after, although the exact 
date of his reception into the Church is not knoAvn. 

Protestant Feeling in England, 
•lames, Avho had until this been very popular 
with the English people, noAv became unpopular, 
and the passing of the "Pest' Act compiJh'd him 
to resign office. lnde(*d, the feeling against 
Catholics had become ,so strong that it^iAvas 
thought advisable for him to retire to the Con- 
tinent. The Bill of Exclusion, rejected by tlio 
Lords in 1080, failed to pass in the following year 
because the Parliament Avas dissolved. James 
had returned in the meantime to England, and 
had been sent as Lord High (\)mmissioner to 
Scotland, Avhere he Avas very popular, exc(‘pt» 
Avith the Covenanters, against Avhom his measures 
were severe. Tn 1684, he came back to England 
and lAisumed the office of Lord High Admiral. 

Dn the death of Charles II., in 1685, James 
Avas prfxdaiined king. He had maiTied Mary, 
daughter of tlie Duke of Modena, in 1673. IL^ 
then opened relations Avith Home, and attended' 
publicly the services of the Catholic Church, 
lu the same year the Duke of Monmouth, Avho 
was a natural son of Charles 11., and aaJio had a 
large folloAving among the Protestants of Eng- 
land, led a rebellion against James, whom lie 
refused to recognise as king. He asserted that 
Charles 11 had married his mother, Lucy 
Walters, and that he w'as tliorefore legitimate and 
heir to the throne. He had k^cn banislied to 
Holland, but returned to England, landing at 
Lyme Regis on June 11th, 1685. He had at linst 
some success, but Avas entirely defeated at the 


Battle of Sedgiunoor by the Royal troops undpT 
FcA'ersham and (Jiurchill. Monmouth escafK'd, 
but Avas diseoAX'red after a fc'Av days in a dry ditch 
in Dorsetshire. Hi* shoAied great fear, and 
appealed for inc'rcy to King James. Ho Avas, 
hoAvever, executed on ToAver Hill, July 15th, 
in the same year. It is said in exUuumtion of 
James’s unmerciful treatment of Afonmouth that 
a letter Avritten by the latter to the king Avas 
kept ba(*k from him. 

The Infamies of Judge Jeffreys. 

After Monmonth's rebellion came the infamous 
“ Bloody Assi/.(\” flelTrevs. w ho Avas made 
Lord Chief Justice in 1683, pr(‘sid(‘d at the trial 
of Titus Oates, where, as in all otlu'i* instances, 
he was <*ons|)ic\ious for enielty. lb; Avas raised 
to the House of Lords as Baron Jeffreys t.Avo years 
later, and almost immediately sent to the neigh- 
bourhood of Wells to try the insurgents of 
^lonmonth’s rebellion. If is cruelty Avas excc'ssive ; 
thr<*e hundred and tAveaity of the rebels, Avere 
hanged. It is stated in ilames’s memoirs that 
these at roeiti(‘s Avere eommitte'd Avit bout the know- 
l(‘dg(* of the king, Avho Avas inelined toekuuenev. 
J(‘ffr(‘ys Avas made Lord ChaneeJ lor in Si'ptemher, 
1685. On the arrival of William of Orange in 
England, ho tried to escape, hut Av'as (‘a[)tur('d 
and .sent to the Tower, Avluav he died in 1686. 

James was w'illing to grant nJigious toleration 
to the Dissont(*rs as AV(‘II as to tlieCatlu)lies, and if 
it had been p'^ssibk? in the* state f>f piihlie feeling 
in England for a (^itholic to lx* sovereign, it 
d<K's not seem that he would have been intolerant 
to his Protestant subjects. 

The Seven Bishops. The trial of the 
Seven Bishops, Avho declined to read tiu; King's 
D(‘elaration in favour of liberty of eonseience: 
Avhieh ended in th(‘ir juapiittal in H)8S, aroused 
mueh popular h'eling against tlu' king. The 
Protestants r(‘garded the Declaration as intendi'd 
to ri'store tli(‘ Catholics to an eciuality Avith 
those belonging to the Reformed (.'hureh, as AVas, 
indeed, the king’s intention. His measures Avould, 
in more modern days, luu'e ht'en eonsiderofl both 
Avise and just, hut the passing «.)f (‘athc)lk* 
l']m€aneipat ion Avas not for many generations 
yet. Ill (piestions of religious e(|uality. James 
Avas in advance of his times, llis ])oliey was 
regard('d as an outrag(‘ on the riglits of those who 
belonged to tlu; Church of England. James 
heeame more and more dislikt'd by the majority 
of his subjects, and some of his heading statesiiuui 
appealed to William of Orange, his nephew’ and 
son-in-laAV, to intervem*. William promptly' ac- 
cepted and acted upon the invitation. He sailecl 
for England at the liead of a large army, ljir»<kal 
at Torbay on November 4th, 1688, and mar-eheijl 
at once to London. He was Avelcomed by- thu 
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majority of the people all along the way, who 
regarded him as their deliverer from Otholicism, 
and the unfortunate James was betrayed or 
abandoned by most of his Ministers and soldiers — 
CJiurchill being one of the first to go over to the 
enemy — and even by his daughter Anne. James 
made many efforts to regain the confidence of 
the people, but witliout success ; and finding all 
efforts useless, he sent his wife and infant son to 
France, where he attempted to rejoin them soon 
after. He went through many adventures, 
was captured at Favorsham, and brought to 
I^^ndon, and then to Rochester. But eventually 
his presence in England being found rather an 
embarrassment to William and his party, he was 
allowed to escape, and joined his Avife and child 
in France, where he was warmly wel(U)med by 
liouis XIV., who settled a pension on him and 
showed him unceasing kindness. 

James and the Irish. Jmnes did not 
yet consider his cause hopeless, and, knowing he 
Jiad many sympathisers in Ireland, determined 
to make a venture there. He gathered togetlicr 
an army ^vith the help of Louis, enmposed mainly 
of Fren<‘h offi<^ers and soldiers, and landed in 1 080. 
It is not easy to understand why he failed so 
hopelessly in this expedition. HLs cause was that 
of all the Catholics, the large majority of Ireland’s 
population. Yet from tlu^ beginning the cause 
of King James seemed hopeless. He setuus to 
have obtained, most unjustly, the rc^putatiou for 
cowardice, whicli was never one of his charac- 
teristics ; but ho was not. fitted to bo a loader of 
men. He seemed uncertain what, eourso to 
pursue, and thus earned in Ireland the reputation 
of wanting courage and r(‘Solve. On the other 
side, Willian) of Orange liad impressed the Irisli 
from the first with admiration for his courage and 
resolution even while they det(*sted his cause find 
liimsclf. The Battle of the Boyne, July 1st, 1090, 
decided the whole campaign. James was defeated 
and his army suffered severe loss, while the loss 
to the army of William was eomparatively small. 
James had to abandon, even to fly from the 
field. He returned to France, and settled at 
St. Germains, where he engaged in many in- 
trigues to regain the crown, but witliout success. 
James left two daughters by his first w ife— Ma,r\, 
married to William ITT., and Anne, aftenvards 
Queen Anne. His son by his second wife was born 
on June lOtli, 1088. Ho also left several ille- 
gitimate children, of whom the most famous was 
James, Hiike of Berwick, son of Arabella Churchill, 
the sister of the Duke of Marlborough. Berwick 
was appointed commander of the Fr<‘neh array 
in Spain, and in 1707 defeated the English and 
the Imperialists at the great Battle of Almanza. 

** James III.” of England. James 
Edw^ard, the (Chevalier de St. George, was 
acknowledged King of England as James HI., 
on his father’s deathbed, by Louis XIV. When 
he was about twenty he entered the French 
army, and fought at the Battle ot Oudenarde. 
When the Peace of Utrecht was concluded he 
was compelled to leave France, and went to 
J.rf>rraine. At this time he was much urged to 
become a ProtesUnt so that ho might have 
a l^eiter chance of succeeding to the throne of 


England, but he consistently refused to cliange 
his religion. On the death of Queen Anno he was 
proclaimed king at Plombi(ires. When Boling- 
broke was at the head of the Governmoiit in 
England, there seemed to bo a chance for the 
success of the cause of the Chevalier. James went 
to Scotland at the time of the rising headed by 
the Earl of Mar, but did not arrive there until 
after the Battle of Sherifmuir. Though brave, 
James was w^anting in energy and decision. The 
rising failed, and James and Mar, leaving their 
followers, fled to France. When, in 1717, the 
English Government compelled the Regent of 
Franco to expel James from French territory, ho 
went to Romo, where ho was betrothed to (le- 
mentina Sobieski, granddaughter of the King of 
Poland, whom he married in 1719. In the follow'- 
ing year (Iiarles Edward was born. James’s life, 
was spent in unsuccessful attempts to assert liis 
claim to the crowm of England. lie died in 1795. 

** Bonnie Prince Charlie.” His son, 
Charles Edward, is the hero of many romances. 
Ho made a better fight for the crowm than his 
father had ever done, and in 1745 he raised a 
rcl)ellion in Scotland, whore Edinburgh sur- 
rendered to him, and he actually held court at 
his ancestral palae(' of Ilolyrood. Ho won a 
gi‘eat victory ovi'i* Sir John Cope at Preston- 
pjins on Septemlx'r 21st, 1745, and marched 
towards London, but, aflcT one or tw^o victories 
on his way, w^as eomphlely defeated by the 
Duke of (Iimberland at Ci.lloden. Curaberland 
treated tlio defeated Highlanders with such 
brutality that he was known as “the butcher.” 
Charles osea})e<l to Fraiuio by the help of Flora 
]\ra<*d()nald, wlio saved his life. He made many 
efforts to get assistance from some of the Conti- 
nental States, hut with no success. Ho had 
quarrelled with his father and with his brother, 
Cardinal York. On the death of his father ho 
went to Rome and, in 1772, married the Princess 
Louksa of Stolberg ; but the marriage was not a 
happy one, for she eloped with Alficri, the ])oet. 
Charies sank into habits of utter dissipation and 
died in Rome on January Jlst, 1788. With him 
may bo said to have ended the effort-s ot tlio 
Stuart family to regain the crown. 

William and Mary. On Febniary IJth, 
1089, W illiam 1 1 1. and Mary were proclaimed hy 
the Convention Sovenigns of Great Britain and 
Ireland, after the Declaration of Right had been 
passed. The Bill of Rights was the result of 
the deliberations of a committee appointed by 
the House of ('omnions in 1689 after the Revo- 
lution to consider what measures should ho 
taken to prevent the principles of the const itn- 
tion being violated hy any future sovereign, and, 
further, for the purpose of enacting several ik'w 
laws. After much discussion, it was resolved to 
fill the throne immediately, but to insert in the 
instrument which conferred the crown on 
William and Mary a statement of the funda- 
mental principles of the Constitution. It was 
also decided that all questions of further reforms 
or the making of now laws should be postponed 
to a more convenient time. A committee pre- 
sided over by Lord Somers framed a Declara- 
tion of Rights which the I^ords accepted after 
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making some slight alterations. This declaration . An Eventful Year. The following year 

was read to William and Mary before the crown was also made unfortunate for William by the 

was tendered them. loss of the Smyrna Fleet and the defi'at at 

The Declaration of R.ight. The first Landen. The year 1()94 was an ev(‘ntfiil one. 

section of the dcc^laration stated the various The deatli of his wife, on Deeimilier 28tli, was a 

acts which it was the purpose of this measure to public as well as a private calamity, 'fhe Bank 

prevent in the future on the ])art of any sovereign of England was establislicd in tliis year and the 

of England. The second section declared the Charter of the East India Company renewed. 

r(‘solution of Lords and Commons that William Thv disastrous failure of the expedition against 

and Mary should become King and Queen, to Brest, which occurred in the same year, was 

]>e succeeded by their lawful issue, or, failing caused by the French Covtumment being in- 

sueh, by tlie issue of the rrincess Anne. The foriiK'd, through a hotter from Marlborough to 

fourth, fiftli, sixth, seventh, and eighth eon- King .fames, of the intentions of the English 

lirmod this, and also confirmed the powm* of which were m(*ant to be kept a profound seeo^t. 

Parliament. The ninth declared that no member Ollua’ im|)ortant events of Ibis part of William's 

of the (Church of Rome, or one married to such, reign are the establishment of the National 

could be aovor(‘ign of England, and, further. Debt as a system ; the hamling over of the 

that ev(‘ry King or Queen must subscribe and control of tlm Standing Army to Parliament; 

audibly repeat the Test Act on the first day of the liberty of the l^*(‘ss - at least in ])rinet>le — 

their iirst Parliament. In the twelfth section and the making of Ministerial responsibility a 

it is declared that '‘no dispemsstion by wow part of the Constitution. Indeed, it may bo 

obdante of or to any statute shall be allow<'d. said that the British Constitution was then 

except such dispt'nsat ion be allowed in the establislual on the basis Avliieh it has ever 

statidt; or Iao specially providcal for by one or since maintaiiual. 

more Bills to be passed during th(‘ present 'Plui .Assassination Plot, first designed in l()U5, 
Session of Parliament.’’ and Berwick’s Plot, both of vvlu(‘h were dis- 

In Ireland the followers of .lam(‘s II. wi're still covered before^ they could bo sueccssful, did 

holding out, but the struggle dd not last long. much for the popularity of William, an assoeia- 

Tli(‘ story of James’s campaign in Ireland has lion being promptly formed for his protection, 

been already told. In ItiOl, Cinlo^l concluded The King and His Dutch Guards, 

the Irish war by taking Athlone, winning (he In 1()07 the war with France was concluded 

Battle of Aghrim and besieging Limeriek. The by the Treaty of Ryswiek. In the same year 

famous “ Violated Treaty ” was made l)y tin* the Bill for the reduction of tin* Standing Army 

English commanders, but was afterwards r(‘pu- was introduced, and in tlu‘ following year the 

dialed l)y tlie (Jovernment. In Scotland the Tory Parly earriiM a Bill which comj)elled 

crown WHS offered to VV'itliam on bis accession, William to dismiss the Dutch Guaifls. He was 

but (Jraham of Claverhouse, Viscount Dundee, so annoyed at this tliat he wished to leave 

raist‘d the Iliglilanders in the Stuart cause. His England, but abandoueil the idea on the advice 

death at the Battle of Killiecrankie, in lbS9, at of I.ord Somers, his fiord Chaneelh»r. William, 

tlie moment of victory, left little chance for the displeased f)y flu* action of the majority in the 

adherents of .James IT. in Scotland. C-ommons in HiOS, pror()giie<l Parliament on 

The Massacre of Glencoe. The May Ith, and in the following year dismissed 

Massacre of Glencoe, at which many of the his Ministry; and the .Act of vSueeession, neeessi- 

adherents of the Stuart cause Avere killed by tated by tlie d('ath of tlu* heir to- the throne, 

treachery, must ever be a stain on the memory Anne’s son, thc^ Duke of (Jloueester, was passed 

of William, though it is said that he signed the by a Tory ( Jowrnment. In the meanwhile the 

order w'ithout reading it. When the rebi'llions in failure of the famous Darien scheme had caused 

Inland and Scotland were suppressed, William great discontent in Scotland. The Commons 

WHS able to carry out tfiat foreign iiolicy Avbieb made unsucei'ssful efforts to impeach the late 

was alAA'ays his chief object. He Avas a man Ministry for their share in the Partition 'rr<'alies. 

of gnsat abilify and of many great qiialitif's, William again prorogued Parliament in June, 

but he was never able, in liis lifetime, to Aviii 1701, and went to Holland to consolidate the 

the full sympathy of tlie English people. His Grand Alliance liotween England, Holland, and 

foreign birth Avas against him, and his love for tb.e Empi'ror Leopold against the design of Louis 

war w^as believed to have withdrawn him too XIV. to make his vrandson sovereign .of Spain, 

much from promoting the domestic improve- When King .James died, on September bth, Louis 

nient of England. His cold, unattractive deelaredhissoii, James Edward, King of England, 

manners also repelled many of those aaIio had William’s career was cut short l>y a nii*re 
to act with him in affairs of State. In 1672 accident when ho had not long passed liis 

Marlborough Avas dismissed from office in t'on- prime. He had returned to Englaml in Novem- 

f^cquence of the discoAmry of his intrigues AA'ith Imt, 1701, and on February 20th in the folloAving 

the French Jacobites. Though a great soldier, yt ar his horse stumbled, and he died from the 

M illiam’s campaigns w^ere not alw^ays successful. injuries he received. Before his (k'alb ho gave 

Bussell’s great victory off La Hague prevented his assent to the Succession Act, and as Ik; had 

the threatened invasion of England, but William no children the crown passed to Anne, the 

''as defeated by Luxemburg in xVugust, 1692, second daughter of King .James Jl. by hivS first 

at the Battle of Stoinkirk, wife, Anne Hyde. 

( \nUinued 
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'T'HE importations of fruits into Groat Britain, 
* after dcfluoling re-oxportations, aggregate about 
7,000,0(K) tons, a good proportion of this quantity 
being use^l in making jam. To this import supply 
must bo added the fruit which is produced from tho 
77,947 acres devoted to small fruit-growing hi 
Groat Britain, and which does not ligiire in any 
fiscal statistics. The number of jam factories in 
Great Britain is estimated at from 190 to 200, and 
this does not take any account of the quantity of 
jam, largo in the aggregate, that is made in 
thousands of households, especially when fruit is 
cheaj). 

The Demand for Fruit. The public 
demand for fruit and [)resorvca is enormous ami 
is not adequately met; within the last two years, 
for example, very large quantities of bananas 
have been sold without appreciably afi’eeting 
the sjile of other fruits. Competent authorities 
have declared that fruit and hop-growing 
are the only branches of agriculture that 
really pay in Great Britain, and each year sees an 
increase in the acreage devotcul to fruit-growing. 
Tho cultivation of apples for eid(‘r-making is also 
a growing industry; btit the increase in acreage 
already alluded to is nccounti*d for almost entirely 
by land devoted to other varieties of fruit. Jam- 
making is really the result of cheap sugar, and 
many of tho larger factories have grown up within 
tho last ten or iiftoon years. The fruit imported 
into Great Britain comi>rise.s the dried fruits, such 
as currants, raisins, and piMincs, together with 
fresh fruits, such as oranges, lemons, apples and 
pears, fruit pulp and candied fruits. 

Oranges and Lemons. Oranges and lemons 
are the most easily marketed fruits. They come 
from tlio Mediterranean coast, China, the Azores, 
Mexico, Australia and California. Tho oranges 
are gathered when not quite ripe, those fully 
formed and with the colour just turning from green 
to yellow being seleetcd. (direful handling is 
essential since rough handling results in bruising. 
The oranges arc simjily wrapped in lino paper 
or in tlio husk of Indian <’oin and put into boxc.s, 
the sides of which have air spacers. Lemons keep 
better than oranges and are less liable to injury 
during the voyage; the greater part of the lejnons 
grown are used as a source of citric acid. 

Currants and Raisins. (Currants, the 
dri(‘d seedless fruit of a dwarf variety of grape vine 
are prodiuaid in the Ionian Islands. The currants 
when sufiiciently ripe are gathered and placed in 
layers exposed to the sun, being turned from time 
to time, and swept into heaps. When drying is 
complete the stalks have become detached. 
Tho currants arc then separated from tluj debris 
and packed into casks for exportation. 

Haisins are also a product of the grape vine, 
and arc grown in Spain, Italy, Greece, the South 
of Prance, and California. The grapes are left 
on the vines after they have come to maturity, 
and the autumn sun is relied upon to do tho 
necessary drying. Another way and one prac- 
tised in the newest raisin-growing districts is to 
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cut tlie bunches of grapes from the vino and 
place them in shallow trays 2 ft. wide, 3 ft. long 
and 1 in. deep. Tho raisins are then sun-dried, 
being turned from time to time by inverting a full 
tray on an empty one, Tho average time of 
drying is three weeks, depending obviously upon the 
weather. After tho raisins have been dried llu^y 
are stored in “ sweat boxes until ready for 
packing. To avoid delay in drying and any risk 
of getting the fruit wet through showers, soln(^ 
large growers have euring-hoiiscs, where the drying 
is fmiHhe<l after the raisins have been partly sun- 
dried. Sun-dried fruit is far superior to that partly 
dried by artificial means. Tho drying-houses in 
use in S])ain consist of a chamber 25 ft. long, 
15 ft. wide and 10 ft. high, the heat being su])])lie(l 
from a furnace outside and conveyed througliout 
the building by a 0 in. fine. There is a vent for air 
at <*a<*,h eoi-ner. The tem])eratinc must not excei <l 
120^ P., tho most suitable for ensuring good fruit 
being 100^ P. It should bo noted that sonic 
exposure to sunlight is absolutely necessary in 
drying raisins. 

Why Raisins Look Glossy. In some 
parts of Spain and Praneo the raisins are dipped, 
prev ious to drying, in a weak bfe from wood ashiis 
to soften th(3 skin and give tho raisins a el(‘nr, 
glossy ap]>earance. Jurying is Jiiueh facilitated liy 
the j)relimmary dip in alkali. Tlie dipping bath useil 
for Valencia raisins is made by mixing (he following 
ingredients : VV^ood ashes, 10 ]h. ; sulpliiir, J Ih. ; 
olive oil, }f ]>int ; water, S gall. Stir tho ingre- 
dients together and allow to s(5ltle. 'J1ic solution 
is then transferred to a cauldron and heated to 
nearly boiling point before dipiiing the raisins. 
Occasionally, the dipping is dispensed with, tli'.* 
liquid being distributed over the fruit, by iiH'ans 
of a whisk. Tho method recommended by (he 
Victoria Department of Agriculture for making 
pudding rai.sins is to di]) the grapes as soon .is 
gathered into a boiling lye made by mixing 1 lb. 
of Greenbank concentrated lye with 15 gill, of 
water. The fruit is immersed for from 20 to -‘I'* 
seconds, the efb*ct of the lye being to br(‘.'ik (lie 
skin into minute cracks, and so facilitating th(‘ ese;i)n} 
of moisture in the subsequent drying. The dipjied 
fruit dries in from S to 12 days in bright weailiei. 
To give (lie fruit a bright amber colour, nineli 
preferred by the hou.sowife, a sulphuring process is 
employed. Tho trays of raisins are stacked iii a 
small chamber and expo.s(.‘d to tho fumes of burning 
sulphur for from 40 to 50 minutes. Tho sulphuring 
has the effect of bleaching the dark colour and in 
creasing the value of the fruit in the market. 
Stemming (removing the stalks) and grading are 
p<;rformed by a simple machine, but tv\"o home- 
made wire sieves of f in. mesh and i in. mesh 
answer perfectly when very largo quantities are 
not being treated. 

Dates. Some varieties of dates require prac- 
tically no curing, being ready to pack and ship as 
soon as they have ripened. Other varieties, 
however, need some preparatory treatment. Dates 
are borne in bunches which have a single stem 
with numerous slender twigs to which the fruit is 






attached A bunch carries from 10 to 30 pounds 
of fruit. Tt is very rare that all the dates on a 
bunch ripen at the same lime, and in the case of 
choice varieties, those which first ii|M'n are often 
hand-picked and shipped at oneo in order to get 
the high prices paid for the earliest consignments, 
ft is also claimed that picking the outer dates of 
the bunch, which usually ripen iirst, pcTinits the 
inner fruit to ripen hellep. FVe(|uently when most 
of the Hates on a biineli are ripe and the rest are 
beginning to ri])en the whole buiieli is cut olT and 
liiing up in a ilrv and shady place. In a few 
weeks the whole bunch is ripe and ready for ship- 
ment. The choice varieties of dales are shipped 
from the Sahara, either in l)ags or long, w<)odcn 
hoxe.s, and afterwards repaeko(i in smaller boxes. 
'I'lie above methods a))ply to the Deglel Noor 
variety, which is cbieMy cxjxa-tcd from Algiers. 
The Khars variety, which is full of sugary juice, is 
uol so easily handled. The Arabs u.sually bang up 
the bunches and allow <be juice to drain off into 
jar.s. ^riiis juice is called d<tto and when it 

lias drained off tlie fruit is ready for pa<-king into 
boxes or skins. When packed lightly dates keep 
for years without any deterioration in (juality. 

Prunes. Prunes arc siiujily dra'd plums, 
'fhe best kinds 
nre simply sun- 
dried after care- 
ful selection for 
«l u a 1 i t y. Th(‘ 
lilumsare allowe<l 
to rii>en tho- 
roughly belong 
b(MUg gathered. 

'riio altern.itivt; 
process used in 
some' distri(‘ts in- 
sol \es the u.se of 
a lye bath, as for 
raisin-curing, to 
soften the skin^ 
and facilitate dry- 
ing. The soften 
ing in other ea.se.s 
is done by half 
et)oking the dried 
plums for from 
two to three 
minutes in water 
to whieli glycerin, 
in the ])roi)ortioii of 1 lb. to 20 gallons, is added. 
I'be plums are then dried for tliri‘e or four days, 
and tlimi parked in glass boltle.s that an* tightly 
scaled. 'Pile ligl’ter coloured lauiies aro submitted 
to a sul])liuring proce.ss. 

Figs. Figs eofiie ehietly from Asiatic 'Purkey, 
though Portugal, Spain and (Ireeoe .send .small 
<|iiantities. ') he tigs aro ;illow('d to drop from tho 
tn'cs ; tho fruit does not bruise because it is dry. 'Pho 
arc then exposed to the sun on dry gras.s for 
three or ban* day.s. Sitiyrna is the centre of the tig 
|*roducing district, tho growers bringifig in their 
laoduce in .sacks. Damp is injurious in the drying 
proce.s.s, and the pre-eminence of Asiatic 'Purkey 
is due to the climate being perfect for tig-drying, 
hi Sjmiii tin? climate demands that the tigs must 
he covered up with boards or canvas during tho 
“ight or they would spoil. 

Desiccated Fruits. Desiccated fruits in- 
clude dried apples, apricots, and peaches. It is 
<iue.st ionnblo whether the demand for dried apples is 
»o largo as formerly, as the preference is naturally 
given to the fresh apples now obtainable idl the year 
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round. Tho drkd npide^s, or ap/Ve rings, as thoy aro 
called, have, however, the advantage of cheapnoHs,r 
and when rejuvenat(*d by .soaking in water, are a 
really passable substitute for the fresh fruit. Thu 
a])]>le.s nre jjared, cored, and sliced by machinery*, 
one of the machines being illustrated in 1. As soon 
as peeled, tho apple.s are dropped into salt water, 
and aft(m a few minutes' immersion, are put in tho 
sidphiir box, and fumed for from 30 to .‘Jo minut<‘s. 
Tho sliee.s are then spread on trays, and placed in 
the .sun for four or five day.s, being turned onct^ 
When artilieial drying i.s employed, a chamber or 
evaporator suiiplied with a current of air at 2‘40'"’ F, 
is used. 'Phe trays of a))j>le sli<-es arc* takem through 
the evaporator on an endless chain, moving every 
three or five minutes. A bu.shel of apples tuakevs 
5 lb. of dried fruit. Apricots ami peaches imist) 
be thoroughly rijie and well coloured befuro 
being gathered. They are then ])ared, halved, 
and stoned by sin!]>le a]»]>liamTs, and ])lacod on 
wooden trays cut side np. Drying takes live or 
six ilavs in the sun. and is ofti'u preceded by 
.sill pliu ring. As neither of these fruits are grown in 
(rreat Britain to any extent, there is considerahlo 
demand for the dried articles. Passable jam can 
b(‘ made from di iixl a]»rii‘ots, the proportions being 

2 lb. of driecl 
apricots, o lb. 
of sugar, and S 
pint.s of water. 
Tho apricots 
are covered with 
water for five 
minutes and 
drained, S pints 
of wat(*r being 
then added and 
allowed to remain 
in eontar-t for 
12 hours. Next 
trau'<fer to an 
('uaiuelled ]>an, 
boil for live 
minutes, add tlie 
sugar, again boil 
f or f i f t e e ii 
minutes, and ])ui 
pots. 

Canning 
and Bottling. 

('aiming fruit i.s 
distinctly an .\merican process, 'rive Fnglish U*nii 
wouhl be tinning, but as tbo as.socialion of a 
metal with a food is a])t to convey a bad impression, 
it LS perhaps as well that the American term 
canning is used. Jbjltling of fruit is, of course, 
merely a development of canning, the primary 
rca.son doubt I<‘ss being that glas.s is prefiTablo 
to tin for food containers. 'Pho underlying prineipN* 
of calming and bottling fruit is that Ihe eontent.s 
are sterilised, aiul then jne.si'rved in a lionuet ieally 
sealed vessel. 'Phe, temp{‘ratur<‘ of F. lias been 

found to be the eorreet one to use in sterilising, 
but the time taken for this temperature to penetrato 
to the centre of the ve.s.sel containing the fmili 
naturally \.aries according to th(^ size of the vessel 
and the kind of fruit which is being sterilised. 'Phe 
fruit mu.st not bo heated suftieieiitly long to cook 
it, hence care i.s necessary in the temperature 
employeil, if siieeessful bottled or eaiuied fruit is 
to be prodmed. The “A. B. H.’ thermometer j 2) 
is used to a.seertain the sterilisation point, of the 
interior of a bottle of fruit. A similar thermometer i.s 
also applied to cans. Fruit is canned in either wader 
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or syrup. If syrup be eni ployed, it is poured over the fruit takes about two hours to process, at the 

fruit as it boils, and consequently the time taken temperature of boiling water, on account of its bulk, 

for sterilising is shorter. I'ho general formula Ciushed fruits, so much used for soda fountains 
for canning fruit is as follows : Carefully select and in the United States, are prepared by crushing or 

prepare the fruit, place in the tins, and cover with grating the fruit, which is then heated with boiling 

cold or boiling water ; seal the tin so that it is air- syrup at 28® B. for three minutes, then transferred 

tight, and sterilise (or “ j)roccs8,” ns canners to tins or bottles, and processed for a time varying 

generally call it). The average times are : For small from 10 minutes for pint containers, to 40 iiiiimtcs 

fruits, such as cherries and small plums, pint size for gallon tins. 

cans, 8 minutes ; quart size, 10 minutes. For Pulping. Fruit pulp is fresh pulp preserved 
large fruits, such as peaches and a])ricots, pint .size, without sugar ; it is, in fact, a sterilising x>rcx;ess of 

10 minutes : quart, 12 minutes. These are for fruits keeping fruit. Large quantities of fruit pulp are 

with the stones left in. When the stones have imported into Great Britain, and used for making 

been removed a shorter time is required, as the heat jam. All the apricot jam made in Great Britain is 

is conveyed to the interior in a shorter time ; for necessarily made from imported apricot pulp, as 

pint cans, 0 minutes, and for quarts, 8 minutes are a])ricots arc grown in this country. Pulped 

average times. fruits arc a little inferior to ripe fruits for jam- 

Preliminary Treatment for Preserv* making, and henco pulps arc only used in niedimn 
ing. A])ples and similar fruits require I and cheap jams. The diiTercnce, however, is 

paring and coring, as for making dried apples, ' mainly in appearance, and does not affect 

I)\it are not sliced. Pack as tightly as possible I the wholcsomoness of the product. Th<' 

in the enntainers, fill with boiling water, ^ ad«li(ion of colouring matter to jams made 

seal and ])roeess. The time required is that 

given for stoned fruit. A difficulty met with [|j ance. Raspberry pulp is imi>orted from 

in eaniiing apjdos is the discoloration of the Holland in casks, but tho comparatively 

fruit. To obviafe this some makers put the > re<‘ent imjHjrtations of ras])berry and black 

ap])les, after peeling, into a solution of sodium 1 currant })id])s from Tasmania arc in tins 

.sulphite (1 oz. to 4 gallons of water), or a | of superior quality. Raspberry pulp, al>») 

solution of alum of the same strength. When . comes from Canada and New Zealand, 

syrup is used, it is of the strength of 18'“’ B., A whilst ajjrieot ]>ulp is made in Californi.i. 

and is often flavoured with lemon. France, »S])aiu, and Italy, where tho sunny 

Pears are treated in a similar manner to <*liinate makes apricot growing in the o|>en 

a])ples, but are often more difficult to keep possible. Plum pulp is not iiiqwrted. 

white. If the result desired be not obtained owing to a curious anomaly in the Brili^ll 

by the treatment given above for a))ples, F | Customs elassilication whi(;h brings it lUKh r 

the ]>eeled and cored pears are exposed to FI ^^oad of prum^s, a dutiable im])ort. 

the gas given off from burning sulphur for E I The process of fruit ]>ulping is, in outline, 

thrt'e or four hours. 1 1 to add .*12 oz. of water to 20 lb. of Ihe 

CheiTies' have their sione.s removed by M \ fruit, boil for live minutes, ])ut into gallon or 

means of a pitting machine, are then ]mt M \ two-gallon tins, and process for from 2J honrv. 

into bottles, covered with w'ater, scaled, to hours (for gallon tins) at ihe tem])er.t- 

and processed. The cherries used should gi turo of boiling water. I'he tin should l»e 

not be ripe, and tho water employed for mi , lacquered to ))r(ivent ]iossiblo metallic eon- 

lilling the bottles is generally coloured with K| tamination and discoloration of the pulp, 

cochineal, as the public lacfer a brightly Bl Apricot pulp is niado from riiie fruit 

coloured ])roduct. BB, l which has been stoned, and a- little nioic 

Greengages arc pricked to prevent bursting, ft water is added than is given in the outline 

a silver or copper needle being employed, K jaoccss above. The stones from tlu' aprk of 

Tho water is often tinted green with a B are used for flavouring ])ury)oses, aiul should 

little emerald green. Plums arc pricked, H B not he ill rown away. Peach ])ulp is simihuly 

but no tint is needed. |r yuepared. (heengages arc stoned, and in Ili< 

Gooseberries are bottled when green. K H y3rcliminary boiling should not be violently 

Ayivieots and yKjaches are cut into halve.s stirred, ns the fruit would he broken uy) t«'o 

and yirieked, the stones also being removed. 2. “a. B. li much. (Ihorry, strawberry, and black eurrioU 

•Syrup is always used for these fruits. xjiEBMOMETER difliculties, exeey)t Him I in 

Whole ay)rieots are also eunned. the ease of strawberries the jjrelimiuan 

Ilhubarb is bottled when tender and young. It is boiling is limited to two minutes, on aceoiuit of 

cut int(' y)ieces about 1^ in. long. Water is ii.scd the soft nature of ilio fruit. 

in tlui bottles. Jam-maKing. «Tam is usually described as :i 

Banaiia.s are bottled in syrup to which glucose conserve of fruit boiled down with sugar. I'lu'rc 

has been added in place of sugar, ddio syrup is is no standard for jam. Ea(;h jam-maker has hi^ 

generally flavoured with vanilla or lemon, ana to own modification of tho old formula — 1 lb. of fiuii 

imyji’ovc the taste, a lit tle citric acid is added. to 1 lb. of sugar — tho test of a good product being 

Red currants are removed from tho bunches with the apy)reeiation of tho purchaser. It is, of course, 

a nickel, silver, or celluloid comh. understood that wholesome ingredients must I)e used 

Blackberries require very careful yiieking over to in every case. The emydoyment of wet or damsged 
remove leaves and refuse. For this yuirpose they are fruit for jam-making brings in its train a iiiultitiuh* 

S})read o\it on a table in front of the oy)Crator, a of conseryucnces which soon injure a jum-makcr ^ 

good light being essential. reymtation. The solidifying y)ro| 3 erty of jam is due 

Raspberries and strawberries are not successfully to the sugar and to the T)ectose contained in r«p^‘ 

oanued pnlcss they have been previously caiidied — fruit. The pectosc, by boiling with vegetable acids, 

that is, if it is desired to retain their shayxi. such as are also contained in the fruit, yields a 

Pineapples are yweled by machinery and sliced, product known as peefm, which yiossesses solidifyinii 

care being taken to remov(? all the eyes.'" This power like gelatin. Prolonged or violent boiling 
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destroys the f>eetin, and lionce inipahs the solidify- 
ing power of the jam. On the largo sealo, stoaiu 
pans [3J are used. 

The general forunda give.n above is the one on 
which the iiuinufacturer founds liis process, except 
that the boiling, whkdi in the case of (loinestic manu- 
factures may bo up to two hours, is by steam pan 
process cut down to 15 or 20 niinutes, the product 
being superior as regards Havour and appearance to 
the doinestk^ article. Water is 
added in the same proportion as 
given in the? pulping process 
above, and crystal sugar, equal 
in quantity to the frnit, is added, 
the mixture being boiled to dis- 
solve the sugar. I’he contents 
of the pan are stirred, and if 
glucoso be used, it is added in 
j>lace of part of the sugar. The 
se(iond or medium grade jam is 
made from fruit ]udp, and a 
(•hea]>er grade still is made !)y 
boiling fruit pulp 100 lb., sugar 
,‘K) lb., and glucose 70 lb., till 
dissolved, and adding towards 
the end of tlic process 1 lb. to 
l.Jljlb. of agar-agar dissolved 
the smallest <(uantity of water. 

The jam is poured into the earthenware or glass 
pots direct from the pan, ami when the product has 
set, the surface is covered with a disc of paraffined 
]>a])er, previously dipped in brandy or s(»liilion of 
salicylic acid. The wet parehmcMt cover is stretched 
over the top and fastened so as to exclude air. 

The MaKing of Special Jams. 8traw. 
herry jam is made from the freslmst fruit, for if 
llie slrawbenies stand over-night the colour of 
the jam is not so good. 

The Wisbech district, 

Kent, and Cornwall are 
( lie strawberry-growing 
parts, the Cornwall 
strawberries being th(* 
earliest in the niiirkct. 

Raspberries are grown 
extensively near Yar- 
iiiouth. and at Hlair- 
gowrie. The crop of 
raspberries of Iat<^ years 
has been poor, but it 
may be Juentioned as a 
hint to growers that 
Maclareu’s Prolitie and 
the Antwerp raspberries 
ar(; the ones wliieh stand 
the climate best. Kas])- 
heiry jam is a difficult 
‘>nc 10 set, and for this 
'cason it is necessary to 
add a portion of goose- 
•'“rry or ap]>lc jolly, 
black currants come 
e' large quantities from 

anee, Holland, and 
Relgiiini, and on account 
'f the ravages of tlie black currant “ mite,” im- 
|Ma ts of the fruit are necessary to meet the demand. 
Hlaekbe rries are preserved with apples, and such 
jam is iri increasing demand. The blackl>crry crop 
«« a difficult one to get picke^, and fetches from 
tlO to £20 a ton. As regards plum jam, although 
!>luin pulp ia not imported, for reasons stated above, 
•nimcnse quantities of plums reach this country 
h')in tlic Continent, in seasons of scarcity coming 


even from so far aiicld as Hungary. French and 
(lerman plums come in some three weeks before the 
Knglish plums are ripe for the market, but are not 
superior to Knglish fruit. The advantage which 
foreign fruit enjoys over home grown is that large 
qiiantiti(*a of a ])articular kind of plum — siadi as 
the Zwetchen — can be obtained, whereas the Knglislj 
]>Iiims are from various kinds of stock. When 
home-grown ]>lums are plentiful the foreign article 
cMunot bo profitably imported, as 
if costs £7 10s. a ton to import 
foreign plums, ami an Englisli 
grower is satisfied to get £7 in 
times of plenty. (J reengages nearly 
all come from ( ’ambridgtrsliire. 
Damsons an‘ very largely grown 
near Wrexliam for jam purposes, 
and although the popular taste 
has shifted from damson to plum 
jam, there are still large (plant ities 
of damson jam sold in Jjancas'.iin'. 

Kind of Sugar Used. In 
manufaclnred jam there is about 
55 per cent, of sugar. The sugar 
may be either the product of tlu^ 
sugar earn; or the beet. (See 
Sicj.VK. ) 'riiere is ]»ractically no 
(tifferenee in the respective! values 
of tli(‘S(i sug irs, so that the i’hoap(‘sl should be 
used. Clueose has been used l>v some mann- 
faeturers since 1H()4. but it is only in comparatively 
recent years that tin* use of glucose? has beiMi 
recognised as biau^licial in jam-making. From 
10 to 20 per cent, of glucose in jam prevents candy- 
ing or granulating of the sugar when jam is kept, 
and besid(‘« yields a jam tliat is thinner and better 
liked by the public. W’luui sugar is boiled with a 
weak soluti(»u of a voge- 
tablt* acid, it is changed 
into “ invert ” sugar, 
then into dexlrosi? and 
h'vulose, and finally into 

glU(‘OS(‘. 

Jam Colouring. 

As has been noti'd in the 
section devoted to |)ulp- 
ing, the ('.olour of the 
product is impaired, so 
that wh(‘U made into 
jam a eoloiiring matter 
is lu'cih'd. Pink is ob- 
tained by the. use of 
carmine. (the active 
prineipk of cochineal) 
ami a wine red by 
means of cudbear. 

.Aniline dy(‘s, rliocla- 
miiie and rosaniliim arc 
used, the quantity 
needed being but 5 or 
10 grains in a hundred- 
weight of jam. 'riie 
colour is added in solu- 
tion during the early 
])art of the proei'ss of 
jam-making \s y How colours, sometimes added 
to apricot jam. saffron yellow and auramine 
(aniline dyes) are used. In regard to the use of 
t»reserva lives salicylic acid is employed in the pro- 
portion of .1 oz. to 1 ewt. of jam. It is added in the 
form of powder at the beginning of the jaiK'ess, the 
boiling of the jam being soflieieiit to ensure, mixing. 
Ow'ing to the minute (piantities of tin? aniline dyes 
required no harm results from their use. 



3 . STKAM r.4N FOR JAM-M VKIN 
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4 . ilOiVE-MADE MARMALADE M\( lllNE 
(William lirierlej, Ltd., Iloeluliilc) 
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Fruit Jellies. Fruit jellies are transparent 
preparations of the juiccjs of fruits, and are used 
to supply or make good the deJiciency of the setting 
jDOwer of raspberry, strawberry and bhiek currant 
jama. Some jellies are, Jiowever, largely used in 
place of jams, while red currant jelly has a special 
pur|K)se in the cuisine as an adjunct to roast mutton 
and hare. The fruits from which jellies are mostly 
prei)ared are a|)i)les, gooseberries, gra|K*s, black 
and rod currants, and blaekb(‘rries. The process 
is to mix three parts of fruit with one part of cold 
water, and boil. The mass is then iransferred to 
lilter bags and the juice is linally heated to boiling 
point and poured into stone jars which liave been 

i ireviously scalded to destroy fermentation germs, 
^ruit jellies are made by adding to each pint of 
juice a little over a pound of sugar and boiling till 
a small (piantity of the product, removed and 
cooled on ice, sets to a jelly. 

Marmalade. Marmalade is an orange jam, 
although originally the name was ap})lied to a 
([iiince jelly, marmdo being the Portugm^se for 
<piince. It is now rarely made from ipiiiices, 
but oranges, lemons, and gra})es are used. Origin- 
ally marmalade was made with honey, but now 
sugar and glucose arc the bases employed. Orange 
pulp is imported from Spain for the use of marma- 
lade makers. Machines are sold for Ihe K|>eeial 
purpose of cutting np the orange and lemon peel. 
A good dfnncstic marmnlndc is made by using i)otb 
bitter and sweet oranges with lemons. For in- 
stance, bitter orang(‘s, 3 sweet oranges, and 2 
lemons may be taken, tlu; peels being removed, 
with a minimum of white, cut up and boiled with 
1) pints of water until soft. The rest of the fruit 
is pulped and the juiee expressed, and in the mixture 
of juieo and prc'l infusion J) lb. of sugar is dissohed, 
and the whole boiled until jellying takes place on 
cooling a little of the mass. For making marma- 
lade on the largo scale, orang(‘s aje jxM'led, freed 
from ])ips, the peel sliced and cut up in pieces 
by a machine [4J, and the rest of the orange 
reduced to a ])ulp ; to 20 lb. of this pulp 

are added 30 Ib. of sugar and J gallon of 

apple juice, the cut-up peel introduced, and 
the whole boiled slowly for an hour. After this 
further boiling is given at a more rapkl rale 

till the product jellies on cooling. It is obvious 
that the oranges may be mixed, as in the reei]>e 
for domestic marmalade. Orange marmalade, of 
the jelly class is ina h^ by excluding the orange 
pulp, using only the jui<H\ A French reci|x? is as 
follows; orange juice, 5 pints; apple juice, 15 
pints ; syrup, 10 pints ; sugar, 5 lb ; finely 

sliced orange ])eel, 5 pints. 'Hiese ingredients are 
boiled together till the marmalade .sets to a jelly 
on cooling. Grape marmalade is really a fruit 
jelly, and is made according to the methJxl de.seribed 
in the section devoted to fruit jellies. 

Candied Fruits. Candying is a refinement 
of the preservers’ art, and is a])plied to cherries, 
strawberries, greengages, small oranges and ])ears, 
to lemon, orange and eitroji ])Col, and to angelica. 
The fruits are prej)are(l as for bottling and finally 
dried on trays made of white willow. A stoneware 
tank is employed, the fruits being parked in it 
and covered with weak syrup. After being in the 
syrup over-night the syrup is withdrawn by means 
of a stopcock at the bottom of the tank aiul con- 
centrated by boiling and adduig more sugar from, 
say, 20^ B., at which it was used lirst, to 22® B. 
This syrup is tlicn poured over the fruit and left for 
two or three days, drained oif and again coneeii- 
Fruit Preservation cxynci 


trated, the process being continued till the syrup 
registers 33® B., when it is drained off and the 
fruits taken out and dried slowly in a warm room. 
Finally, if the fruits l)e not covered with Jim* 
crystals of sugar they are crystallised by pouring 
over them, on a wire tray, a syrup ot 
33® B. strength, made from pure sugar, 
drained and dried. fruits are pro- 

duced by giving the fruits at the end of 
the .syruping pro(iess a few minutes’ boiling 
in syrup and removing them to a wire tray 
to dry slowly. A small proportion of glucose 
may be added to the syrups used in candying 
fruits, and colouring matters may be intro- 
duced if needed. A hot process is also 
employed in w'hich the fruits are boiled 
with the sucees.sivc syrups. Besides being 
cab^n for des.sert, caiiflicd fruits are used 
for preparing siiy)crior kinds of jam. (’andied 
strawWries and raspberries are e.xcellein 
when made into jam with apple juice. 
Candied cherries arc? covered with maras- 
ehino-flavoiired spirit to make “ cherries in 
maraschino,” and Wiesbaden fruits arc 
candied fruits put up in strong syruj). 
5. For testing the strength of the syriii 
nVDRO- hydrometer (5) is employed. 

METER The Factory. The. ideal arrangemoif 
of a factory is sueh that the workmen arc ke]i( 
em])loyed all the year round. Henee, facdorics 
whieh make jam should tin vegetables anrl 
make pickles to till in slack months. It is, coa- 
seciucutly, difheult to give trustworthy estimate- 
of the cost of eqiiipi»ing a factory until the cxlcMit 
of the trad(*. to lx's done is stated. 3’he machinery 
fur a small factory costs from £150, the capit.il 
outlay de])ending upon wliether certain braiicln^ 
of the canning business arc to be entered. G'tn- 
making machinery, for instance, is installofl ia 
largo Amerkam (aimiing factories, siudi installation 
costing about £100. Some of the c'osts of matdu'ncrv 
used in canning are stated below to give tlie 
reader au idea of the expenditure in titling up 
factory. 

(hpper jam -hailing pans, suitable for working ai 
a ])ressure of 70 lb., and with a capacity of l‘> 
galhms, cost £15. 

Tanks far hotUing fruit are made of iron witl> 
false bottom for standing the bottles on, uml' r 
which is the heating coil. The eost of a. tank 
7 ft. long, 2 ft. 0 in. wide, and 18 in. high, is £i:i 
p pie-paring machines cost £l to £5, aticording 
the ])attern. An ap}de slicer of simple design cod- 
J()s., the more e.om plicated varieties running to i“». 

A marmalade machine for strip))ing the wlulc 
from orange ]XJel and cutting into strips costs fruu. 
£10 to £20. 

An hydraulic press for extracting the juice front 
a]»ple pulp by liaiid ])owcr entails an outlay of 
£50 ; for £5 extra it can be adapbxl to j>ower. 

Platform scales for weighing largo quant it ie*^ <»f 
fruit or sugar cost £4. 

liorhonkd boiler complete costs from £100 )or 
a 10 h-p. boiler. 

Hydrometers for testing the strength of syrtjpa 
eost 4 h. Gd. each. 

Thermometers for taking temiterature of water, 
etc., cost 10s. 

Factory trucks cost £1. 

Haist, of a capacity of 1,(X)0 lb., costs €10. 

Soldering irons cost from 2s. 

Peeling knives cost Ss. Gd. a dozen. 
led ; followed by Fisheries 
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By W. A. BOWIE 


FIRE INSURANCE 

We have now finished with Assurance work 
and must turn our attention to the Insurance 
branches of the profession. It should be 
explained that the word “ assurance ” is usually 
applied to life policies, while “ insurance " is used 
for all other kinds of policies. 

A company called the Fire Oflico was started 
in 1080, with premises at the back of the Royal 
Kxchange, provided with “ a considerable bank 
of money and a fund of free land.” Since 
then lire insurance has steadily grown in im- 
])ortance, until there are now many companies 
doing an immense business, with millions of 
funds held in reserve against any possible con- 
flagration. 

Settlement of Claims. Fire insurance 
on payment of certain premiums is strictly an 
indemnity for actual loss sustained through fire 
and lightning to an amount not excujcding the 
sum insured. The amount of the policy is 
not newssarily the figure which will be paid 
by the fire oflice. It is not intended that the 
insured should make a profit through a fire, 
the object being rather that ho should only 
make good his monetary loss. It is a great 
safeguard for the fire office that the insured is 
aware that he himself is likely to suffer incon- 
venience through the disttirbanco which a lire 
must involve. The amount claimable is 
regulated by the value of the property at the 
time of the event, irrespective of what was the 
original cost. 

This is quite a different practice from that 
which holds in marine insurance. If a ship is 
insured for £30,000 and goes to the bottom, the 
underwriters must pay for a total loss, even if 
the ship had depreciated considerably. If a 
fire office paid more than a fair indemnity it is 
held that the practice would prove a source of 
temptation and would endanger human life 
and property, while the rates of premiums 
would require to be largely increased. Kven as 
it is, the numerous cases of arson amongst a 
doubtful class of insurers show the necessity on 
the part of tlic offices for taking stringent means 
to prevent bogus insurances. 

A young man who thinks of entering a fire 
office may, by a little influence, or by a carefully 
WTitten and well expressed re])ly to an advertise- 
ment, secure a situation. Ho sjiould remember 
that as yet he knows little. Before him lie 
many difficult problems. He will be expected 
to acquire some knowledge of building construc- 
cion and plan drawing, chemistry and electricity. 
He must, while at work in his office, learn all he 
uan about fire tariffs, and the different processes 
of manufactures. He must read up the law 
relating to lire insurance. 


Proposals and Policies. Probably 
a junior’s first duties will be to write out in 
appropriate forms particulars of the variou.s 
fire assurance orders which arrives each day. 
This will make him acquainted with the many 
forms of risk, and he will thus get to know the 
various rates of premium that are fixed for each 
kind of protu^rty. He may then be set dow’n to 
prepare policies for the more 8im})lc kinds of 
risks, such as insurance on private hou.scs and 
furniture. 

Policies covering shops will be soim^wdiat 
more difficult to undertake, because of the 
various hazards in(udental to eacli tnKlc. 
S|X‘cial clauses require to he inserted in the ease, 
for instance, of an oil and colourman who keeps 
paraffin oil and turpentine on the premises. 
Later on the clerk w'ill he askcxl to write fluitinq 
ptiJicies — that is, policic's covering goods which 
may be distributed over several wanihouscs, and 
bo constantly moved about from ])lacc to place. 
A huge factory may ho the next risk to bo 
dealt with, ami here there may ho a very ex- 
tensive scliedule with varying sums and rates 
of prcmiium for (^ach portion of the risk. And so 
the beginner will be led through an endless 
variety of w’ork, which at first will seem be- 
wildering. Perhaps after a year at these 
duties, an opening will occur in another depart- 
ment, and our junior will pass on to gain further 
experience. 

Risk Books. The property of the central 
portions of a great town will he set ont in books 
of maps and streets. It w ill be the duty of the 
Ri.sk Book (ierk to watcli carefully that too 
great sums arc not accepted on any one block, 
and to enter every risk taktm up, so that it may 
be seen at a glance how much insurance has 
already been accepted in one area. When an 
insurance lapses through non-payment of 
pn*mium, the ii.sk mtist he deleted, and no 
effort spared to sec tliat the company is not, 
through oversight, involved in hoavicT claims 
than w^ere ever contemplated in the ea.se of one 
tire, however great. 

Tariff Offices. An elaborate system 
of tariffs has been arranged by combination 
among tJie great fire insurance companies. 
A knowledge of the selujdiiles drawn up to 
govern the rat(‘s for docks, warehouses, and 
factories will take years to acquire, and tho 
student will need all his powers of memory to 
grasp the bearings of each separate tariff. 

The following questions which have appeared 
in the examination pa{HTS of the Federation of 
Insurance Institutes will sliow liow (dahorato 
and exhaustive is the system of rating, and how 
necessary it is that the chief officers .should 
agree uix)n certain guiding principles which it 
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will be the duty of younger members of the 
staff to acquire and apply in the infinite rariety 
of fire risks which will come before tliera. 

(1) Wliat rate would you charge a cycle 
dealer (a) with, and {h) without oils ? Give the 
warranties in full. 

(2) What rate Mould you chaige a chemist 
and druggist (a) uith, and (h) without oils ? 
Give the warranties in full. 

(3) Wliat rat(^ u'ould you charge a draper, 
other than Moollen, Avith one hundred assistants 
(ten of whom are employed in the restaurant 
or tea-room), and what extra would you charge 
if he also carried on the trade of a chemist and 
druggist ? 

(4) A draper d(*cides to carry a stock of house 
furnishings, domestic ironmongery, and hard- 
Avare. State what extra rate is chargeable, 
and quote tlie tnrilf on the point. 

(5) Large ])remis(‘s in which there are com- 
bined trades in oik' tenure communicate through- 
out. Insured desires to reduce the rate, btit. 
Avishes to preserve a communication. What 
Avould you recommend ? 

(fi) In the case of a sf)rinkl(‘r<‘d building, state : 
(a) 'Ihe discount for {Uitomatic sprinklers. 
(h) Does this include discount for ordinary 
fire appliances ? 

(r) What is the minimum net rate? 

(d) To Avhat items would the average 
clause apply ? 

(7) What is the rule as regards ])ay incut of a 
fixed ])ercentage for int<‘r(*st on pl(‘dg<‘s in a 
pawnbroker's shop in the (*A’ent of liic* ? 

(8) What is the rule for goods in a strong-room ? 
And define the term “ strong-room.’' 

(0) What discount may be allowed on standard 
fire-resisting hnildings and on Avhat conditions ? 
Givn the minimum net rate for such buildings. 

(10) Mention some combinations of trades 
AAhich entail an addit ional rate of 2s. (id. jxt cent. 

The Surveying of Properties. Kvery 
fire office has its chief surveyor and assistants, 
w4io are called upon to visit factories and other 
dangerous risks. No experience could be more 
A’^ahiable, and if a young man is fortunate 
enough to be drafted for a time into tlie Suiwey- 
ing Department, it Avill be one of the Ix'st ehanees 
in )iis life. .Accompanied by his chief be may 
Jiav(^ opportunities of visiting such risks as 
bleaching Avorks, cotton spinning mills, collieries, 
and boot and shoe factories. He may assist in 
jneparing a plan of a. mill ai’oompaiiied by a 
report giving full details as to lu ight and occupa- 
tion of buildings, and also as to an}’ surrounding 
hazard. 

It will be his duty to h\arn from his principals, 
and later on to be able to fix for himself, the 
rate which is considered adequate to eoA’er the 
Awious risks. Such knoAvledge and practice 
will be of immense .servi<‘e to a youth if later 
on he becomes a branch manager of a fire 
office, or if on some memorable day of his life he 
be appointed general manager of one of the 
great offices. 

An earnest student of his profession Avill 
lose no opportunity of visiting, perhaps as one 
of a party an'anged by an Insurance Institute, 
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factories which arc not at the moment brought 
before him for insurance, but which, at any 
future time, he may be called upon to survey, 
or to insure upon the report of some surveyor. 

Here, for instance, is a question from an 
examination paper, whicli Avill show what a 
Avide field there is for study in this connection : 
“ How should the structural arrangements for 
a steam corn mill and grain Avarehouse be 
planned in order to secure the most favourable 
terms under the corn mill tariff ? ” 

Guarantee Department. It being 
evident that a company securing an order to 
insure a very large block of property cannot 
cover all the risk itself, it is necessary that a 
system of re-insurance exist, betwx'cn the offices. 
A clerk must, thei-efore, master the proper mode 
of procedure in giving off risks, and in the 
acceptance of risks from otluir offices. H(‘ 
will also get to knOAV the rules governing tlu* 
issue of lequest notes, follov^’ed by formal 
guarantees. Ife will find that a code of honour 
is in A’ogue, as well as a system of rules. 

The praeti(.‘(‘ of re-insurance is a useful one, 
w'h(*ther considered from the point of vioAV of 
the offices or their clients. In addition to the* 
ohAoons benefit of having a limit to the liability 
an office may undc^rtake on one risk, th(‘ fact 
thfit the coTn[)any giving off risk must furnish 
full knowledge of the case (msurt's that ail the 
i nportant companies are kept in possession of 
the current tariffs and the most mod(*in 
methods adopt(‘d by (‘ach. Again, the insured 
is saA^ed trouble by getting his proposal, liow- 
oA’cr large, fhndt Avith at one oHiee instead of 
having to approach several with portions of the 
risk ; Avhile he can feel confident that a great 
fire, which might ruin any one office and so 
rend<‘r his fon'sight vain, is not likely to have 
such (;ons(*qn(‘n(‘(‘s under the guarantee system. 

The office* accej)ting portion.s of the risk 
takes cognisance of the amount for Avhieh the 
ceding company makes itself responsible, and 
generally is cart'ful not to accept more than is 
held by the office giving off the risk. An offer 
of business coming from one av(‘11 -conduct (‘d 
office to another is usually regarded as a suffi- 
cient recommendation; hut each company 
(•onsid('is itself at li})erty to vary its acccfitancc* 
as it thinks proper. A large office may take 
up doiibk* the amount retained by the original 
company if the latter be a small one Avorking 
under careful limitations. 

Non-tariff Offices. There are a 
fire companies Avhich have not joined the Tar i If 
Association, and Avhieh profess to do business by 
taking each risk on its merits without reference* 
to the rales fixed by the great combination of 
tariff offie(*s. Many companies start by adopt- 
ing non -tariff principles, but fcAV make a great 
success on this Ixisis. The tariff offices are bound 
not to deal with the non-tariff, and so the latter 
are shut out from the great benefit and con- 
venience of being able to ro-insure freely or to 
profit by the experience of the tariff companies. 
As a malt(*r of fact, the non -tariff offices’ rate is 
often fixed by finding out what the tariff com- 
pany charges, and allowing in some cases a 
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deduction where they think special circum- 
stances justify it. 

The tendency of insurers is to go only to the 
non-tariff offices when dissatisfied with the 
rates of the tariff companies, so that there is 
great danger of the former not getting tlie pick 
of the better class risks. It frequently happens 
that offices outside the combine, after being 
established for some years, apj^ly for admission 
among the tariff companies, and the loss ex- 
periences of the non -tariff offices have certainly 
not, as a rule, been of a very happy nature. 

Insurable Interest. A valid insurance 
contract presum(\s a real risk of loss in all 
cases. Mere speculation upon events by which 
the proposer is not affected will not siiffice. 
Moreover, the matter in whicli the insured is 
interested must in itself be legitimate or the 
claim wull not be sustained. The nature of the 
interest in the risk should be inserted in the 
policy, and where tliis is short of sole ownership 
the facta should be definitely stated also. 1'he 
I'xtent of interest is confined to its acdiial amount 
or value, and no greater sum can be recovered. 

It frequently happens that three 8(‘parate 
parlies have an interest in one building the 
freeholder, the leaseholder, and the mortgagee. 
It is sufficient to have the interest of each party 
noted on the policy without specifying the in- 
dividual amounts at risk. 

Fire Claims. An inq)ortant department of 
fii'C insurance work is connoeU^d with the settle- 
ment of claims. Few outsiders can realise the 
immense amount of trouble which must be 
taken to arrive at the sum to be paid by w^ay of 
indemnity in connection with a great fire, wdiile 
even small claims may give rise to questions 
r('quiring careful atUmtion and the exercise 
of considerable tact. A claim register is kept 
in which all claims are at once entered on the 
first intimation of loss. If the fire is .at all of 
a serious nature a fire assessor will probably 
be appointed. He is a man — not generally in 
the full employment of any one company — 
w ho makes it his profession to estimate the <^xt(‘nt 
of the damage and bring about an amicable 
settlement with the insured. Where several 
fire offices are interested in the same risk, it is 
usual for officials from each office to meet by 
appointment, fixed by the assessor or by 
the leading office — the company having the 
Icargest amount at risk. The proportion pay- 
able by Ciich company is, after consideration of 
tlie assessor’s report, agreed upon at this nu'cting. 

Arbitration. Arbitration is resorted to in 
the case of a disputed (^laim, w^here tlie amount 
of the loss cannot be agreed upon. There may 
he one arbitrator, acting for both office and 
<*!aimant, or there may be two, one eho.scn 
by the cvimpany, and the other by the insured. 
In the latter case an umpire must be appointed, 
so that, should the arbitrators be unable to 
agree on a figure, ho may give his decision. 
If notice of election of arbitrator for either party 
ho given, and none other be appointed within 
a certain time, the one elected can act alone and 
as if agreed on by both parties. The award is 
regard^ as conclusive, whether given by a sole 


arbitrator, by two arbitrators in agreement, or 
by an umpire. 

'rhe greater part of the profession has of 
necessity to I>e learned by actual experience, 
although there are certain books, already men- 
tioncnl. wiiich have been recognised for years as 
tlie leading authorities on the subject. This 
bi‘ing so, it is obvious that the utmost that can 
lie attempteil in these articles is to point the 
load along wliieli the student h.as to travel, mak- 
ing his progress by the w'ay as easy as possible. 

One of the best tasks an intelligent junior can 
set him.self w ill be to piuss — not all at once, but 
one or two at a time — the examinations set by 
the Federation of Insurance Institutes, held 
annually in April. As these examinations are 
not compulsory, w^e do not give details, but in- 
tending eandidat<*s may obtain full ])artieulars 
from the Fideration, 9, Albert Sq., Manchest(‘r. 

Specimen Examination Questions. 
1. Describe the various stages in tran.saeting 
guarautc(‘ business up to the issue of the 
guarantee policy. 

2. Whit openings in a parting wall are not to 
be regardeil a.s communications, and what is 
meant by the term “ fireproof compartment” ? 

Ik State what you consider to Ix' the main 
fire hazards of tanneries. 

4. What special danger is tlu're in exposed 
iron or steelw'ork of so-called fireproof buildings, 
and how' may it be obviated ? 

5. Summarise concisely what constitutes in- 
sunable interest. 

0. Clive a brief but clear statement of the 
reason for the adoption of the Average (’lauso in 
Mercantile .and Industrial Insurance. 

7. What are the chief points to be observed in 
the insjX'ction of an installation of electric wiring 
in a private residence ? 

8. Name four chemicals in exttmsivo use that 
are likely to cause organic substanee.s to ignite 
or explode, and give sliort dc'tails as regards 
tw'O of them ? 

0. Reply to a jioliey-holder having consider- 
able insurances on farm buildings, agricultural 
produce, and livestock who complains that no 
concession in premiums is made to him, although 
his premises are fitted w'ith electric light (dynamo 
driven by oil engines), and he has some efficient 
extinguishing appliances. 

ACCIDENT INSURANCE 

Large numbers of men are engaged in that 
branch of insurance which may come under 
the t€"rm Aceidimt Insurance. Jleginning with 
imurance for the purpose of giving protection 
to a man who might meet witli injury to Jiis own 
person, especially through railway accidents — 
at one time a much more serious risk than 
now' — the business has developed in many 
iinlookt‘d-for dinxdions. 

Accident business may to-d.ay be divided 
into the following departments : (1) personal 

accident; (2) employers’ liability; (II) burglary; 
(4) horse, cattle, and carriages ; (5) plate-glass ; 
(6) 8ickne.ss ; (7) general contingency. 

The junior clerk who finds himself in.stalled 
in a well-man.aged accident company may assure 
himself that there are great possibilities Ixjforo 
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his office. The introduction of steam first 
brou^?ht the need for this kind of insurance 
prominently forward, and since then the use of 
electric power, and the risks attendant on the 
driving of motor-cars and the riding of motor- 
cycles of all kinds, have added new terrors to 
life, and provided a fresh field to be exploited 
by the insurance company. 

Personal Accident. Not so long ago. 
a personal accident policy only covered a sum 
at death, certain sums in the event of losfs of 
limb or sight, and a weekly allowance in case of 
temporary, total, or partial disablement. More 
recently, a long catalogue of infectious diseas(*s 
and certain wdl-dctinod forms of illness have 
been included, until an accident policy can hardly 
be distinguished from one for gi'iieral sicknc*ss. 

The c‘\p(‘rienee of th(‘ coinpanies ermfining 
tliemselv(*s to granting gt'iK'ral accident }K)licies, 
w'ith certain delined diseases added, seems to 
show that the fi(‘ld is somew'liat restricted ; 
yet in tliis departnu'iit alone there is scope for 
the exercise of gn'at wisdcun in accepting 
suitable classes of risk and k<H^ping careful 
watch as to moral hazard au<l ceases of doubt- 
ful character. Anyoru^ without (rlear means 
of subsist on(‘o should lu' refused a jiolicy. This 
action may «ave tlic com})a.ny a great deal of 
future trouhli' from a man who might he guilty 
herea.ft(*r of malijigering, or trying to secure by 
false ])r('leiices compensation to wliich he wjia 
not entitled. 

The settlement of claims is sometimes a 
matter rcaiuiring great tact. 'I’lie insur<‘d may 
wish to be f)aid handsomely for the pain whicli 
he lias siiffiTcd ratlu'r tlian according to the 
amount s[)ecilicd in liis policy. If a clerk is 
called ut>on to settle with unfortunate claimants, 
it may tax his ability considerably to arrive 
at a sum which will please tJie policy-holder 
and at the same time satisfy tJic manager of his 
company that a settleiiK'ut which is not excessive; 
lias been made. Ilere brain and tact come once 
more into ])lay. 

Burglary Insurance, Within a few 
years burglary insurance has devel()])ed into a 
branch of considerable imfiortance. Every 
prudent man protects himself against the loss 
caused through burglary, housebreaking, larctaiy 
and th(‘ft, and, in the case of business promises, 
against burglary cand bouselmaiking only, in 
the saiiu' way as he makive provision against 
loss by tire. Tlic rates of iirernium and the 
methods ado})ted in llu^ settlement of claims 
do not greatly differ in the two departments. 
In burglary business. Iiowevcr, there are sjieeiai 
liazards whieli directors and managers are some- 
timo.s calk'd npcm to consider, such as the in- 
surance of jewellers’ shops and other business 
risks where goods of eonsidorablc value in small 
bulk are stored. 

The moral liazarcl, too, in this particular 
departuient of insurance is greater than in any 
other brancji, and tlie companies iv cepting 
risks have to exercise considerable discretion 
in their selection if profitable underwTiting is to 
bo the result' A cautious manager will no doubt 
be able to accomplish this, but, on the other 
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hand, a responsible official of too sanguine tom- 
pewament may, by expensive management and 
the acceptance of doubtful risks, bring his com- 
pany into such a position that amalgamation with 
a stronger office becomes an ab.solute necessity. 

Employers* Liability. The AVorkmen's 
Compensation Act of 1807 gave an immense 
impetus to this (dass of business. It is now 
the law of the land tiiat an employer is 
liable for accidents caused by liis machinery 
w hether he w'as to blame or no ; and workmen 
are entitled to compensation for any accid<»nt 
tliey may sustain while in their master’s employ, 
provide(l no gross negligence can be proved 
against tlic worker. 

After a period of a great deal of rate- 
cutting, during which fjiiite a mimlxT of small 
accuk'nl compaiiii^s collapsed, a fair basis 
for rating risks has been somewhat generally 
agreed upon. It is much to be hoped tliat 
a still (closer bond of union will prevail among 
em])loycrs’ liability companies. The business 
])romises to be almost as great as that of lire 
insurance some day, as tlu* tendency is for 
k'gislatioii to bring more a-nd more kinds of 
occupation within the scope of tlu; existing 
Acts. .\t the prest'nt time certain anioridments 
to includ(^ domestic servants and others arc 
under consideration. 

It will b(‘ the aim of a (*lerk to learn the 
various classes of liazard to which people of all 
ranks -cspi;cially w^orkmen — are liable. As the 
lire insuraiK'O clerk will visit as many mills and 
factories as jiossihlo for the purpose of deciding 
for himself wha.l are the risks of tire, so the 
em])loyers’ liability man will endeavour by (he 
same means to cstinifvte the risks to life and 
limb which arc likely to result from the usi; 
of machiiK'ry and chemicals. Some specimen 
examination questions jire subjoined which will 
suggest a f(wv of the considerations to hi; 
reckoned with in the departments of Personal 
Accident and Employers’ Liability Insurance, 

1. State what gerii'ral principles you wvaild 
lay down for dividing occupations into tliii^o 
classes for personal accident insurance. 

2 . Assuming proposers described themselves 
as undcr-mtmtioned, what further information 
(if any) would you ask for before elassifying thi! 
risks: master baker, lici'UvSed victualler, farmer, 
builder, aceountant, cattle salesman V 

3. (live reasons why most accident com])anies 
refuse to grant personal accident policies to 
jockeys, sti'oplejacks, divers, coal miners, quarry- 
men, experimenting chemists, etc., even t, hough 
tjio persons engaged in such occupations be 
willing to pay aliighcr premium than that charged 
(dass 111. risks. 

4. (a) Under the E.L. Act, 1880, a w'orkinan 
is defined as “ a. railw^ay servant, and any person 
to whom the Employers Workmen Act, 1875, 
applies.” What is the definition of a w’orkman 
given by the last-named Act ? 

(6) What is the definition of a workman 
given by the 1807 Act ? 

.5. Within what time must notice of an accident 
be given to entitle the claimant to compensation : 

(a) Under the E.L. Act, 1880 ? 
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(6) Under the Workmen’s Compensation Act, 
1897 ? 

6. What particular circumstances must bo 
present in any particular job to bring a builder 
under the Act of 1897 ? 

MARINE INSURANCE 

The student will find that as in lire so in 
marine insurance there are radical diirerences 
in the governing principles from those that 
weixi brought to his notice in life insurance. 
Briefly put, marine insurance is a contract by 
which the insuring company, or underwriters, as 
th(^y are often called, undi'rtake, in consideration 
of a certain premium, to indemnify the insured 
against any loss or damage from some specitied 
risks. In a life assurance contract, if it be con- 
tinued, a payment by the insurer must be made 
eventually, but this is not the case in marine 
insurance. If, however, an element of certainty 
be absent, the shrewdness and practical ex}K‘ri- 
ence brought to bear by underwriters and marine 
company officials upon statistics covering a long 
period of years result in the fixing of reasonable 
rates for the different classes of risk. When it is 
remembered how gri^atly concerned w ith shipping 
our country is, the importance of marine insur- 
ance must be apparent. If, further, we reflect 
that our oversea commerce is world-w'id(‘, and 
that a loss may occur in any part of the gloln*, 
it will bo seen how’ necessary it is that a large 
mutual trust must be shown by all the parties 
concerned. In this connection the reputation of 
Lloyd’s for prompt and honourable dealing has 
proved of great iidluenco ; and as their name has 
now become synonymous w ith maritime business, 
this influence is felt all over the wwld. 

History of Lloyd’s. A coffec-houso 
which was kept by Edw^ard Ifloyd, in the latter 
part of the seventeenth century w'as greatly in 
favour with seafaring men, partly, perhaps, on 
account of its locality and partly, no doui)t, by 
reason of the enterprise of its proprietor. A 
considerable amount of business used to Ih> 
transacted in coffee-houses, and in tlwj ease of 
Lloyd’s this became mostly associated with 
shipping. Public sales of ships often took place 
at his tavern, and he instigated a far-reaching 
system of correspondence at ports in this 
country and abroad, by wfliich means l\c was 
supplied, for the benefit of his customers, with 
new's of the movements of vessels, and with other 
maritime information. In time, as one result of 
this devotion to shipping interests, Lloyd's 
coffee-house became the headquarters of marine 
insurance business, then carried on solely by 
private underwriters. Soon, enlarged premises 
were needed, and in 1774 Lloyd’s, which by that 
date had become an association of underwriters 
governed by fixed rules, became permanently 
established at the Royal Exchange. The influt*nco 
exerted by Lloyd’s is not confined to marine 
insurance. In early times “ wager policies,” 
since prohibited by law, w'cre effected, and 
recently the protection of bank deposits, such 
contingencies as the birth of twins, the scratching 
of a raoehorse, th3 alteration of the income tax, 
have been insured. Fire risks are also under- 
taken, generally after considering the rate asked 


by the tariff offices. Even life insurances for 
short periods only are accepted, although it is 
doubtful as to the legality of members of Lloyd’s 
so doing; but the insurance business done at 
Lloyd's apart from marine risks is very small 
as compared with maritime insurance. 

Principles of Underwriting. The parties 
to a marine insurance contract have already 
been mentioned. The services of a bnflicr are, as 
a rule, enqfloyed to bring the insuring company 
and insun*r together, ('nderwriters at Lloyd’s 
carry on business in their own individual inter- 
ests, and with tlieir own ea])ital. No responsi- 
bility for their engngeiiKmts rests upon the 
corporation. The risk in a ease is undertaken 
by sevcTal members, each Ix'coming liable for 
such portions as he sees tit to take up. Brokers 
effect insurances with the underwrit<TS, cither 
on their o\vn account or for third parties. As a 
rule, the ratcjs at Tfloyd’s are rather cheaper than 
those of the marine insurance companies, liecause 
the expense of conducting business at Lloyd’s is 
v(‘ry low\ Two of the oldest (jompanies, incor- 
porated with peculiar privileges in 17*20, are th(‘ 
London Assurance Corporation and the Royal 
Exchange* Assurance Corporation. These, with 
Lloyd's, long enjoyed a monoyjoly of marine 
insurance, but the Vast expansion of our sea- 
going commerce has justified the a])]xmranee of 
many later companies, some of which contrive 
to do a lai’ge and profitable business. 

The Policy. A cl(*rk will soon make himself 
familiar with the usual form of policy, which is 
h.asod upon that adopted by Lloyd’s, the latter 
being at one time used almost exclusively. There 
are several classes of policy. Among those may hv. 
stated voyage policies and time polieif's, in wfliieh 
property is resjx^ctively insured ff)r transmission 
fnun one point to another, or for a certain period 
of time no<^ exceeding twelve months; valued 
policies, whore the amount at whieli the 
insured is valued is definitely mentioned ; open 
policies, where there is no such dc'claration, and 
in the event of a claim the burden of proof of 
value will rest on the insurc'd. Floating and 
naiTuxl poliei(*s are also in contrast, the latter 
containing the name of the vessel on which the 
risk is taken, the former furnishing no such name, 
and thus enabling an owner to obtain protection 
in the event of n loss occurring before he knows 
w hat vessel or vessels may carry goods shipped 
at a distant port. When in a position to do so, 
and within a certain time, he must, however, 
declare the name of the vessel or vesR(*Is. 

The Policy in Detail. The w^ording of 
a policy will call for careful scrutiny by the 
student, since the fact that it adher(*s so largely 
to the language- of a time long past, very 
different from our own, makes the settlement of 
complieatcd eases the more arduous a task. 
This, how^ever, it should lx? said, throws into 
bolder relief the honourable spirit in which the 
principles of underwriting arc conceived and 
invariably earried out. 

Many of the words in the policj^ will be quite 
unknown to the beginner, and nearly every 
phrase w^ill require study, and possibly explana- 
tion, in order to be thoroughly understood. 
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** AdvcnluiX'S and Perils, ' for instance, refer to. 
“ perils of the sea,” the detinition of whicJi has 
been the subject of much judicial consideration. 
Tliey do not include every accident liable to occur 
on a voyage, nor do they include every damage 
actually caused l)y the sea itself, since there is 
damage that is inevitable rather than iujcidental. 

“ Lost or not lost ’ is <me of the old expressions, 
and is usually insci tt'd in the case of insurance 
Ixu’ng effected while the vessel is at sea, the under- 
writer accepting the risk, no matter what may 
be the condition of th(* goods oi' ship at the time, 
'riic adoption of this clause, of course, presumes 
th(^ good faith of both parties, for the assurer 
could not avail liimself of tlu* })olicy if he 
knew at the time of insurance that a loss had 
occurred, and the underwriter did not ; nor 
could tile uiuhu’writer retain th(‘ ]>rcmium if 
h(‘ knew, and the insurer was ignorant, that 
the risk Avas tluMi actually at an end. 

The little words “ at and from,” which precede 
the dcscrijifion of the voyage. hav(* considerable 
im])ortanc(‘, and in order to fully apprehend their 
meaning, whether in regard to the shij) or to 
freight and (*argo, a knowledge of nu'rcantile 
law, so far as it applies to marine insurance, is 
n(‘ccssary. The same caution must be observ(‘d 
Avith r(‘fcr(‘nci to unusual Avoids in the policy or 
memorandum, a safe intiMpietation of which can 
be vimturcd only with tin* aid of th(‘ law. 

Thevoyagi' must be* made in tin* projicr course, 
as agrc'cd by custom, from the port of departure 
to tliat of arrival. I)(‘viation is permissible in 
special circumstances, such as to save human 
life, or to gain saf<‘ty for the ship, and is ])ro- 
vided for by a clause in th(‘ jioliey, and covered 
at a premium to be s(‘t fled. 

The term jettison means to throw cargo over- 
board, Avith a view to lighten the vessel in an 
emergency, and get her out of danger. l..o.ss to 
the iindeiAvriter does not generally ensue in 
respect of any cargo otlnu’ than that carri(*d 
under deck, unless the custom of the particular 
trade warrant it. The jettison must be])erformed 
in good faith, under real danger, otherwise the 
loss Aiould be avoided by the underAvriter, and 
th(‘ act come under the detinition of hanatrif. 
This means all wrong or illegal conduct against 
and to the* injury of owners by master or 
mariners, cvim if doni' Avith no intmition to 
injure them, or bem^tit master or mariners. 

LfOSses. Losses are of two kinds— partial, 
Avhen the subject insur<‘d is but partially damaged 
or an obligation to lontributc to general aA'crage 
has arisen ; and total, where the subject is wholly 
destroyed, or so damaged as to justify abandon- 
ment. Total losses an', again, di\ ided into actual 
and constructive. TIu* fornu'i* takes place Avhen 
tlu‘. siibji'ct of the insurance is destroyed or so 
damaged as to become valueless, or practically 
so, or Avhere tlu' insun*d is irretrievably ch^prived 
of it. 

Constructive total loss occurs Avhere. although 
the subject i.s still in existence, it has suffered 
irreparable damage, or is in such a position as to 
be out of control of the assured or his representa- 


tives. Cases in point would be a vessel, perhaps 
quite sound, stranded on a desert coast, with no 
appliances for getting her off, or so damaged 
that the co.st of repair would exceed her vahui 
Avhen repaired. In such cases the owners would 
give notice of abandonment to the underwriters, 
thereby formally giving to them whatever may 
lx? left of the commodity to set against their 
payment of the claim. When a vessel moots with 
damage not too serious, if repaired, to enable her 
to proceed on h(;r voyage, the captain may have 
to raise money to carry out the repairs. 

Bottomry consists in pledging the ship, or the 
ship, freight, and cargo, as security for the 
amount obtained, which is to be repaid Avheri tlu^ 
vessel reaches her destination. Should further 
disaster overtake the vessel, necessitating a ncAv 
loan for ri'pairs, the last bond has the prior claim ; 
Avhile, should a ship be lost subsi*(juent to the 
giving of the bond, the lendiT loses his rnoni'y. 
This naturally makt\s the interest on premium 
for bottomry \^cry high. 

Ri'fercnce has already been made to g(*neral 
avc'rage. This arises when' a voluntary saerific(‘ 
is made of the inten'sts of oni*. or more parlies 
for the Ix'iK'tii of all. When tlu^ loss is nut 
suffered for the gi'iieral lienefit, the term 
partii'Hlar areraije is (‘m ployed. A little thought 
Avill sliOAV that tla* distinction iM'twcon these is 
no easy matter, and this, and indeed the whoI(* 
question of loss, calls for a great degree of 
technical knowledge, in addition to experienet; 
and ability. Tlu' adjustment of loss, under a 
claim, to tlu' merebant, shipowner, and under- 
AATiter respeetively is (‘iitrusted to men of expert 
knoAA'k'dge knou'U as avc'rage adjusters or average* 
staters, assisted by surveyors. The result is 
embodii'd in a document drawn up by the 
adjuster, and called the average statement. 

An Insurance Clerk’s Career. A pro- 
mising junior can noAv see that there is enougli 
in marine insuraiu'e to demand the exerc^ise of 
all his talent. It will take a lifetime to acquire 
all the knowledge neci'ssary to make a lirst- 
elass expert. Ry diligi'uci; and enthusiasm in 
his A\ork he should, however, Ix' a. valuahh^ 
clerk in the course of a few years, and may hope 
some day to become an underwriter at Lloyd’s, 
trusted by a number of well-to-do men AAitli (he 
use of their names as guarantors in connection 
Avith most of the risks Avhie.h he cares to acci'pt ; 
or, he may cvi'iitually seimre a position as uiider- 
Avriter to one of the great insurance eonqianies, 
and have decisions to make regarding risks that 
may run to millions of pounds in a year. 'Fo sum 
np the whole*, (*ach junior must make himse*ll 
well ac(|uaint('d with every clause in a marine 
insurance policy, with the names of all tlic boats 
in the groat steamship lines, and have a general 
idea as to which class of ship any one boat^ 
Indongs. on heai ing her name and tonnage 
mentioned. He must train to liecome expert in 
the settlement of claims, and get familiar Avith 
the principles Avhich underlie the treatment of 
the great variety of risks which arc continually 
coming np for consideration. 


Iz^suRANCE concluded; followed by Auctioneering and Valuing 
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E British poultry fancier, to f(ive him his 
proper designation — that is, the man who 
])rced8 for fancy points, the real promoter and 
supporter of exhibitions of ornamental poultry, 
such as the Wliite-crested Polish [6], as distin- 
guished from utilitarian poultry, sucli as the 
Silver-^ey Dorkings [7J — has 
evolved from very poor 
material a variety of colours, 
markings almost mathemati- 
cal in character, and other 
points of beauty which are 
high testimony to his skill. 

Poultry Exhibiting a 
Cheap “ Sport.” There 
is a love of sport inherent 
in most of us, and those who 
an' unable to breed race and 
other horses, to exhi bit cattle, 
to run greyhounds, or to 
adopt one of the many 
other sporting or rural 
hobbies, in tens of thousands 
of cases keep poultry or 
pigeons, which they exhibit 
for prizes with some constancy, and thus gratify 
their taste for one form of innocent excitement. 
There are many with little knowledge of the art 
of breeding who make a practice of purchasing 
specimens from more capable persons than them- 
selves. It is the comparatively few who bre(‘d 
with success, and who consequently win largo 
numbers of prizes, and are enabled to sell their 
stock at advantageous prices, as much us £1 0 
not infrequently 
Ix'ing obtained for 
a single fowl. There 
is no reason, how- 
ever, why success- 
ful breeders sliould 
not be more nume- 
rous, and therefore 
greater gamers, V)oth 
by sales and prizes, 
whether in the prize 
pen or in the sale 
of their stock. 

Attending the 
Beet Shows. 

Breeding is an art, 

»nd it may practi- 
cally be based upon 
the principle that 
“like produces like.” 

It is first essential 
that an intending 
breeder of prize 
poultry should thoroughly understand what 
he requires. He must learn to recognise to 
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a nicely every point in both tlio male and 
the female vari(‘ty which he selects for his 
purpose, and there is no betU'r plan in order 
to master this detail than that of attending a 
number of the best poultry shows and of com- 
paring every point in the prize specimens, not 
only with each other, but 
with the birds whieb are 
unnoticed by the judge, and 
(‘Specially with birds owned 
by himself, which ho may 
take the precaution of ex- 
hibiting f(3r this particular 
purpose. 

Tt may Ik*, essential to ask 
the advice and help of judges 
from time to time, and ho 
may rest assured that both 
will Ik* ch(K*rfully given. It 
is essential, too, to learn 
which points are most easily 
lost, and which are most 
dillioult to obtain and to fix. 
Nor must a novic(? bo dis- 
heartenod if he find that 
for a year or two, however good the specimens 
he obtains to form his breeding pen, a large 
proportion of his chickens are inferior, or, 
indeed, practically valueless for exhibition pur- 
poses. J.,oss of time and vexation, liowc^vcr, will 
ix) minimised if the great(*st care is exorcised 
in learning, cither through 
the Press representing the 
^ poultry fancier or through 

^ judges (jf known 

irib'grity, from what 
quarter to obtain 
his first lot of 
breeding stock, for 
practically all de- 
pends upon ita 

selection. 

Obtaining Ac- 
curate Advice. 
Most men are 
anxious, if they are 
owners of poultry, 
to effect sales to 
everyone seeking 
their aid ; hence the 
importance of ob- 
• taining the counsel 
of independent 
judges who have 
nothing to sell, or 
who, still being 
breeders, arc above 


7. SlLVEll-OBEY DORKINGS 

taking any advantage of the ignorance of the 
novice. The common fault, oven among 
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exhibition spooimens, is that, however good some 
points may be, there are defects of a more or 
fess marked character. In a yard of birds of a 
pure breed some i<jK‘cimens will possess one, two, 
or three points of great excellence, while others 
arc sadly detieieiit. Again, some birds possess 
first-rate combs and good colour, but are defec- 
tive in marking or deficient in size ; or it may Iw 
that all those j)oints are excellent, and 
that the feathering of the leg, as in the 
Cocliin [91 or Braluna, maylx> imperfect, 
or the form unsymmelrical, and con- 
sequently distaste- 
ful to the eye. 

The object of the 
breeder is, by the 
practice of selec- 
tion, to reproduce 
in the juogeny of 
Ii is stock birds f rom 
year to year every 
point of excellence, 
so that they come 
as near to per- 
fection as possible. 

It is needless to 
say, however, that 
perfection ha s 
never l)een obtained, and that it inner will 
be. Jf it were possible, breeders would dideat 
their own object by their extraordinary prac- 
tice of changing the fashion, and conseipumtly 
one or more fioints in the dilTermit varieties, 
from time to time. 

Points First to be Aimed at. In 

starting to form a strain from a group of 
stock birds selected for the purpose, the breeder’s 
object is to tix every point which is demanded 
by the judge. But liovvevm' few these points 
may bo, he cannot secure them, even ajqiroxi- 
mately, by attempt- 
ing to obtain each 
and all from the; 
start. lie should 
endeavour, by tlio 
adoption of a j)ie- 
arranged rule, to tix 
two, or at. tlie out- 
side three, points be- 
fore paying too much 
attention to otli.’rs. 

We may take a 
Pencilled or S])anglcd 
Hamburgli (2, page 
46()l, and 8) as an 
example. The chief 
points in these 
varieties are the rose — . 
comb, the round kid- 
like white ear, the 
ground colour of tlu' 
plumage, the mark- 
ing, the legs, (he face, and the form. To 

attempt to obtain all these points at once 
would be to waste time and to court failure. 
In this case we are taking old-fashioned 
varuitiea in which the various points are 
practically fixed, and therefore the breeder 
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has something definite to work upon. Never- 
theless, as (he comb and the car are of high 
importance — for unless both are excellent the 
chances of success in competition are very poor, 
however charming the colour and marking may 
be — it is possible to obtain breeding stock in 
which both arc sufficiently good for the purpose 
in view ; and therefore the breeder, while 
taking care in the .seh ction of his future 
breeding pens from his own chickens 
to retain birds with good cars and 
combs, should devote extra attention 
to colour, marking, 
and symmetry. 
Like the comb and 
the ear, the colours 
of the legs and the 
face are practically 
jixed in all good 
strains, while both 
colour and marking 
are still more or 
less imperfoet. 

The average 
l.necd(*r, how'ever, 
in seeking to obtain 
these points in 
approxims/te perf ec 
frequently includes the mizior 
named, and loso-s ground in 
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tion, much too 
jioints we have 
consequcnc(‘. 

The Silver-pencilled Hamburgh. 

It may here Ih^ W'orth whili* to point out 
that pairs of birds as exhibited are not always 
bred from the sanK‘ type of parimt. Wc take 
the Hilver-pimeilled Hamburgh to illustrate our 
ease. The cxliihition hen ])OSS(‘ssos a 
white neck linekle, tin* remainder of 
the plumage }>cing marked with fine 
iridescent black bars, or pencilling, 
as clear and mathe- 
matical as possil)l(*; 
her comb, ear, and 
legs mat eh thosi* of 
tlic male bird. On 
tlie other h«and, th(‘ 
exliibition cock to 
mate W'ith this la'M 
possesses white body 
l)liiniage — w'C refer 
to the exposed 
plumage only— with 
a tail of mctallie 
black, each curved 
feather of wdiich is 
edged or lac'i'd as 
accurately as possible 
with wdiite. A ])cr- 
fect specimen of this 
variety is one of the 
greatest triumphs of 
the poultry breeder’s 
art. It is obvious, therefore, that an almo.st 
entirely white male and a densely -marked female 
could hardly be bred from the same parents. 

The Perfect Exhibition Birds. How, 
then, are these birds produced ? For the 
production of the cockerels the male bird 
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in the breeding pen should be one of the most 
perfect exhibition birds that can be found, 
the exposed plumage being a clear, brilliant 
white, the sickle feather of the 
tail and the coverts well laced, 
the comb symmetrical, the ears 
round and white, the face a 
perfect red, and the minor 
points accurate. The hens to 
mate with such a bird should 
be bred like himself from an 
exhibition cock and from hens 
similarly bred. These hens are identical with 
exhibition hens, exe(*])t so far as their marking 
is concerned. They are naturally imperfect in 
this respect, containing a much larger 
proportion of white in tlu‘ }>lumage, 
and are the production of paivnts which 
ha\e bred exhibition cocks sucec'ssfully. 

We turn to the exhiliition hens with 
the same (piory. 

How are they pi o- 
duced ? Simply 
by mating exhibi- 
tion hens as near 
perfection as ])os- 
sible with a cock 
bred in the same 
way. This bird, 
instead of being 
entirely white, the 
tail excepted, ov(‘r 
Hie wliole of <lie 
e X posed bod y- 
}>lumagc, displays 
a large pr‘0])ortion 
of black marking, 
which closely re- 
sembles the pen- 
cilling of the hens, 
esfieeially on the 
feathers of the 
thighs, and even 
(Ki the breast and 
tail. In a word. 
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co<'k used for breeding 
(‘xhibition hens should match those* liens as 
nearly as possible in the marking of the jilumage, 
while the hens used in breeding the 
exhibition cocks, while not so closely 
resembling those birds, should be 
correspondingly lightly marked on 
Hie plumage. 

The Tendency to Inferior 
Birds. The lm*edor may always 
remember with advantage tluit just 
as the bull is half the lu‘rd, so is 
the male among fowls half the 
tlook. A single hen in a breeding 
floitk of poultry inlluences the progeny 
from her own eggs alone, whereas 
the IN hole of the progeny produced 
by a j)en of breeding hens, Nvhich 
may be six to ten in number, arc* 
intiuenced by the prepotency of the 
cock. Therefore, however good the 
hens may bo, a faulty or infc*rior 
,^cock may spoil the w^hole of the progeny, and 
’ in the same way, superior blood may improvci 
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its entire character, although the t<*ndency in 
breeding is, under all eirciimstanees, to pro- 
duce a larger proportion of inferior than of 
superior birds. 

Reversion to Faulty An« 
cestors. We must not forgot, 
liowever, that in the process of 
(‘rossing there is always a liability 
to induce reversion to faulty an- 
cestors, and it is for this reason, 
among others, that the greatest 
care should he exercis(*d in the 
breeding stock. In tlic sel(*ction 
>f a cock, for cxainjile, the purchaser should 
ascertain, if possible, how he Nvas bred, and 
what faults and (‘xccllcnces exist in the 
strain to Nvhieh he h(*l()ngs. The ONvmer 
of an existinij bleeding flock may 
r*rtain faults Nvhicli 
Tn order to do this, 
it is <*>sential that 
he should obtain 
from some other 
yard of ])oultrv a 
bird, or birds, 
which, like the 
family from which 
tbev . (lie sc 
points in unusual 
execUeiice. It is 
obvious that if a 
]nirchaso lx* made 
of specimens Nvhich 
are intended for 
the improvement 
of a lloek of 
poultry, but which 
poss(‘ss the same 
faults that exist 
in the yard to 
NNhic'h they are 
to be introduced, 
those faults would 
points Nvhieh are 
jiractically lixed in all the leading recognised 


be intensilied. There an* 


breeds. 
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at once 


The rose comb and Hu* white ears of 
the Hamburgh, for example, arc 
lived points, but they are sometimes 
found in otheiNvise good specimens 
in a very imperh^ct form, l^he comb 
may lx* Nvanting in symmetry ; it 
may b(* iudi'nled on the surface, 
fiirnishcfl Nvitb a short sjiike, eoars(% 
lived either on om* si'h* of, or too. 
high ,'tbov(*, the head, while the (air 
may be too small, iiisulliciently 
round, tinged with red — a feature 
which is not uncommon —like the 
appi*aranee of Nvhite in the fa(‘C of 
birds of two y(‘ars old and up- 
Nvards. No sane man would breial 
from a Hamburgh with anything 
but a rosc-eomb, or from birds 
Nvitli absolutely red (‘ars, even if, 
they could be ^found. for he would 
impart these characteristics to the 


chickens he produced. 
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I..ct US, liowovor, tako an example from a 
self-coloured bird, ono which, in fact, possesses 
no marking on the ])luinage, such as the 
Buff (bchiii. This is a bird which for 

th e purposes of exhi!)ition must be large — 
to point — abundantly f(Nitlic*red 
single comb, mid «- 

the whole of the plumage-- although 
tail is usually very faulty— with a 
mellow lemon buff tint, tlio pointed and 
glossy male feathers of the cock being 
more brilliant than the remainder of 
his plumage and than that of the 
plumage of the hen. 

We may first regard the minor points, 15 LAFrkrTTic 
which include the oomb and the yellow horned comb 
legs, as lieing fixed, often found alike in 
good and bad sj)ecimen8, and yet. it is essential 
that the comb should be synimetrical. Given 
those characteristics, the breed(*r will take the 
precaution to select his breeding stock for their 
size and form, choosing specimens which arc as 
heavily feathered and as perfectly coloured as 
possible. If large prices are paid, specimens 
which are excellent in all these points may bo 
obtained, but there are few persons who can 
begin in this extravagant way. 

Selection of the Fittest. Having, then, 
secured size and feather, future selection for 
brooding purposes will be made from the best 
coloured sj^ecimens, and liero again it liecomes 
highly essential that the beginner should 
ascertain precisely what tint is demanded by 
fashion of the day, and what to reject. 

The variations are so great that it will at all 
times 1)0 found difficult to maintain the point 
of colour, especially as with each moult tho 
hens more or less change the shade of their 
plumage, for which reason it becomes most 
difficult to know how to select mature birds 
It should be needless to add that under ali 
conditions specimens which are not in robust 
health, and which do not indeed possess lusty 
constitutions, should be rejected as useless. 
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Where birds intended for breeding arc 
selected from the chickens of the yotfr, they 
Should always possess certain leading 
features, those which are most perfectly 
fixed. Given this much, tho breeder can 
proceed from year to year with greater 
confidence tow'ards tho fixation of points 
which are less perfectly fixed. Let us add, 
however, that although a point may be 
fixed, it may still bo imjx?rfect, as tho rose 
comb in the Hamburgh flO], the single 
comb in the Cochin, and the pea comb in 
the Brahma [llj. Size and form are con- 
stantly found defective in the very best 
floeks ; hence tlie necessity in selecting 
breeding stock of rejecting specimens which 
are too largo, too small, or unsymmetrical. 
Where birds are carefully mated from year 
to year the chickens bred will systeniati- 
ealiy improve, the number of good speci- 
mens will increase, and the number of 
inferior specimens decrease. Thus the 
breeder is enabled, with time on his side, 
to make his selections for breeding purposes 
confident of achieving success. 

Varieties Obtained by Crossing. The 
majority of the existing varieties of fancy poultry 
have l)een produced by crossing, and, tne poinb. 


- produced 

they possess being fixed, tluy are now recog- 
nised as pur(‘ in blood. The JHymouth Rock 1 12 1, 
the Wyandotte [13], and the Orpington 
[14] arc cases in point. The first-named 
'2“'’ **''^»*oduc.cd iniu this country from 
America over thirty years ago, while 
the latter arc much later productions. 
.Some breeders, not content with the 
])oints of certain breeds, have attempted 
with some success to fix others upon 
thorn, Jind it would not be surprising 
if an ingenious person were to introduce 
• tw^)-horned comb [15] of the French 
variety La Flcche upon some 
recognised British breed. 

As an example of what is 
possible, and with but little 
trouble, lot us suppose that tho 
Minorca [16], a bird of black 
plumage with a largo w'hite ear 
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and a single comb, were selected for the attempt. 
The Flt>che [18J, a larger bird, also possesses black 
plumage and a large white ear. By crossing 
the two breeds, mating the male of the French 
with the females of the English breed, for the 
reason that the prepotency of the male is greater 
in regard to fancy points like the comb, some 
success would be achieved in the first season. 
The pullets — the young females —produced by 
the union which were the largest in size and 
which possessed the comb of the Flcchc most 
nearly perfect would Ix) mated with a Flcche 
cock, and in the second year the breeder' 
might confidently expect to obtain a nuinl)er of 
specimens with almost perfectly formed two- 
horned combs. 

How Size is Secured. Here it may l)c 

observed that, owing to the fact that the female 
exerts the greatest influence upon size, it would 
be necessary to pay special at- 
tention to this feature. Pullets 
being selected from the cross, and 
these being bred from hens of tlio 
smaller breed, tlie Minorca would 
probably have lost size, so that 
if great size weie desired if 
would become esseiifial to fixvit 
by making further sc'leelioiis from 
year to year with the object of 
acquiring it on similar lines to 
those arlopted in the production 
of a comb. Tf size were not re- 
quired, the breeder wbiild pro- 
bably find it possible in the tliird 
year to select both male and 
female Minoreas with perfectly 
formed white ears of the charac- 
teristic shape and the comb of the 
Flcche for exhibition purposes. The ex peri 
incut might be etiually made with the wliite 
cared Black Hamburgh 
[17], or even with tlie 
larger Langshan |19J and 
the smaller Black l/*ghorn, 
notwithstanding that in 
these two eases greater 
difficulties would 
present themselvt's 
owing to the fact 
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17. BLACK ilAMBCmuiS 

that the Eangshan is not a bird with a white 
ear, and tliat in every n*spect but plumage it 
is dissimilar to the Fleelie. 

There ar(^ many breeders wlio 
maintain two strains of birds of 
one particular variety in order 
that they may with greater con- 
fidence and fa('ility obtain speci- 
iiK'iis for crossing. But where 
tliis is not the ease, and where a 
bn'eder owning a successful flock 
sells eggs or birds to others, he 
may be able, if he keep a care- 
ful record of his sales, to select 
from the yards of one of his 
customers a specimen for crossing 
purposes, slioiild he require it, 
with great advantage to Jjimself. 
In the breeding of stock of all 
kinds it has b(‘en the practice of 
some to mate brothers and sisters, 
although the ))lan is not one which can bo 
recommend d, for both sex(‘s contain the blood 
of both parents. If for no other reason, it 
is safer to mate parent with offspring when 
the object is to secure (pialilieations wdiich 
cannot 1)0 obtained in any other way. 

Breeilers. however, are often compelled to 
adopt practice's Avhieli arc contrary to the views 
they hold, and to which they would give oxpres- 
Nioii if they were able*, fe^r the reason that it is 
e>ftcn ditfieailt, if not iinpeissible*, ie) obtain w hat is 
re'ally neede'd. In the prexluet iem of 
Ibintams, for instance, it has been 
ne.‘e-e‘ssary to usei mate.*rial of the 
])e)e)irst description be’cause*, nofhing 
better was e)btainable‘. In sue’h a 
ease' in-bre*e*ding oi* oreiss-bre'eding 
wenilel have beem much more satis- 
factory : but a be'ginning has to 
be made, and the'ii the mating 
of parents with offspring follows 
as a natural ivsiilt, for esse'iitial 
features can often be fixed in no 
other way. The re'ader might also 
refer tei the remarks wdiieh we have 
made ein llio preidiietion of the 
Silver-pencilleel Hamburgh, wliich 
is ane')ther e ase in point. 

Co, Hi nurd 
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Centre-front to centre-back, noting depth of 
ox>ronet in front, and, if a crown, depth of side- 
band. 

Side to side, noting depth of coronet. 

Diagonals, noting depth of coronet in front. 

Length of crown. 

Width and depth of crown. 

Round wires. 

Coronet wires. 

Width between wires round edge. 

For the making, cut off a l(‘ngt]i of edge 
wire the first mcasurenKmt, plus 2, in. for turn- 
ings. Join it, keeping the join as the eenlr<‘- 
back. Mark the centre-front with cotton, and 
measure half the front measununent. on (‘aeh 
side. Then bend the remaining rneasurennmt, 
which should be tin* same as IVom (/ar to ear. 
If possible, the bonnet should be fitted to see 
that the shape at back meets the liair, and that 
the front cfTeet is becoming. 

Cut off the middle support as pr(‘vi()usly ( x- 
plained for hats. Jn the ease of a bonnet w ith 
coronet, bend the piece nu'asuring the coronet, 
j)lus 2 in. for turnings. Proceed with the sid(‘ 
and diagonal wdres in the same way, nipping 
them at the back to the edge wire. Tie the sup- 
])orts in the ceiUre. The coronet wire is ni])])<‘d 
on last; it is also made of edge wire, bent into 
curves or points as required. Tiien tie on the 
j’ound wdre, nipping it at the back to edg(‘ wire. 

Ail wire shapes must be coven'd with tulle, net. 
or ehilTon, to take away the hardness of th(‘ w ire, 
and to have a foundation on which to s(nv the 
t rimmings. Tf the foundation is meant for fur or 
velvet, hmo is bethu*, in wliich ease each part i^ 
cut to shape [66]. The edge should lx* bound 
with mull or sarcenet. 

To cover shapes with net or chilfon, take a 
])iece of chiffon, run it along the edge on the out- 
side, “ easing ” it on slightly. (UU it up at each 
support wire, pull the ehilTon througli at the 
headline, so that it comes outside, and gather it 
at centre of tip. Fasten it securely arul cut off 
all turnings [73]. 

Some bonnet sha])es can be eoven'd with the 
not in one pi(*oe. Jn this eas(\ plac(‘ the lU't in 
the centre of crown, and smooth oven- the shapt* 
wuth as small pleats as possihh*. Bind the edge 
with a crossw^ay piece of velvet, silk, or mull 1721. 

All bonnets have a velvid fold roimd tlu‘ head- 
line, either a cross way piece of velvet, folded 
<louble, sewn in before tlu* bead lining, or a rou- 
leau, which is sown in after the bonnet has been 
lined. This velvet bind is necessary to lielp the 
bonnet to set comfortably, to prevent it frcni 
slipping, besides keeping the wires from })ressing 
on the head [711, 

The shape of individual heads, the manner of 
dressing the hair, and the Hha])es of bonnets 
vary so much that it is almost impossible to 
judge wJudher a bonnet will be a good fit or 
uo without tiying it on the wearer. If it is 
found that the bonnet does not reach far enough 
to coyer the sides of tlie head, note where the 
licadline is situat^ed. It is equally possible that 
the depth or width of the crown itself may 
require enlarging. 



JIOW WIHK SllM'KS AUr: M\1>K 
W'lUmx-- 56-731 

The headline should sit (piite firmly on the 
head, and have lU) tendency to slip. Jn mak- 
ing up, care should lx* taken that no very thick 
part of the trimming or lining should till up the 
head space, and thus make the honm't too 
small. 

When the trimming requires to la* folded in 
*h(' line of head, as in a elos(‘-fit ting shape, 
allowance for this should be innde when making 
tin* shape. 

Wire shapes to Ix' covered and t rimimxl w ith net, 
or such mateiials as ehiifon, hu’c, or foliage, an^ 
covered with dfiUhb' tulle or net. Floral loqiies 
hav'c the shap# madf of gnxm tubing, slipjxxl on 
green support wire. Tin.sel wir(* is oeeasioiially 
used as a foumJation for laci* or ebenille. 
(’henille, tine braids, and cords, very narrow 
ribbon, narrow' stri|)s of liille or ebilfon, are all 
used ovtu’ wire shape's, lae(*(l elosely over and 
under the support wire. Wlu'ii these are used 
in a lattice ])attern as trimming there' is ne) nee'el 
first te) cover the shape with tulle' e)r lU't. 

Another w'ay of making a wire shape' is over 
a buckram or straw’ shape, but as it js liable to be 
larger than the pattern shape*, it is only use'd in a 
few cases. 


Continued 


480J 



Group 25 

HEALTH 

16 


Cuiiliiiiicd from 

4IkS4 


BOYS AND GIRLS AT SCHOOL 

The Model School. Exercise and Rest Care of the Eyes and 
Teeth. The Importance of Good Food and Warm Clothing: 


By Dr. A. T. SCHOFIELD 


A CHILD of thrtH* has a brain six-sevenths of 
^ full size, and a child of twelve one nine- 
tenths of full size, the full weight being reached 
at fourteen. After this period it is a question in 
the brain of development rather than of growth. 
With the body it is not so. It cwitinues to 
increase in actual size till 18, and the lower limbs 
till 21, after which grow^th ceases. 

Turning now to school life, we come to 
matters of great importance with regard to 
construction. The school itself should be open 
to the air and sun. The total area on one floor, 
including school and playground, should have a 
minimum of five square yards to each child. 
The basement (if any) should have a concrete 
floor covered with wood blocks. The school is 
best if of one or two storeys only. 

The School-house. A central hall is 
good, acting as a reservoir of warm, fresh air for 
the class-rooms which open into it. There should 
be no skylights and no point of the room from 
which some bit of sky cannot be seen ; other- 
wise it is not efficiently lighted. 

The light should be on the left of the 
scholars, and the window space should be one- 
fifth of the floor area, and lUiver less than one- 
sixth. The windows should measure 4 ft. 6 in. 
from the sill to the top. fl’he floor should allow 
10 sq. ft. for each child and the height of the 
room should V)e 14 ft. Secondary schools should 
allow If) sq. ft. for each child. Each seat should 
bo 24 in. to 2fl in. wide, and the desks should bo 
at an angle of 40 deg. for reading and 10 deg. 
with the horizontal for writing, llie scats 
should Ix^ such a height that the child’s feet 
can rest flat on the floor, the thighs well sup- 
ported, the back of the scat pressing Ixlow tho 
shoulder blades so that when the arm rests 
on the desk the )*shoulders are not pushed up, 
and the desk should overhang the seat 1 in. or 
2 in. There should be four sizes in a largo 
school. 

A desk round the wall, 3 ft. 6 in. high, is an 
advantage. All corridors should be at least 
5 ft. wide. Tho ceilings should bo white and 
tho walls tinted. There should be a cloak- 
room for every 150 scholars, with entrance and 
exit doors, to hold coats, shoes, umbrellas, hats, 
etc., and there should be hot air to dry the 
clothes. The air in schools should Ixj changed 
ten times an hour : but this is impossible in our 
climate unless the incoming air bo heated. Five 
hundred childri n produce 20 lb. of solid carbon 
in the form of gjis every hour by breathing. 

Dormitories should never l)e entered during 
the day ; they should be open, and not cubicles. 
Five hundred cubic feet should be allowed for 
each child, and a separate tow^el, brush and 
comb provided. 
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Nearly all schools have too little air space. 
The Education Act requires only 80 cubic ft. of 
air space for each child, bat the London School 
Board allows 130. There should l>e (without 
heated air) 300 cubic ft. to 500 cubic ft. wuth a 
minimum of 250 cubic ft. Closets should b(‘ 
provided at the rate of 15 per cent, for girls, and 
10 per cent, for boys, wdth 5 per cent, urinals. 
There should be a covered way and a special 
attendant. 

Some Dangers of School Life. Witii 
regard to school life some points may be noted. 
Ninety per cent, of tho cases of spinal curvature 
are produced at this time, duo to the rapid 
growth of the spine and the bad position adopted. 
Short sight is also common, and a chief factor 
in both is the carelessness of the teachers, 'riic 
points are : 

(1) Want of proper supervision as to attitude. 

(2) Want of proper light to the left of scholars. 

(3) Badly constructed and unsuitable desks. 

(4) Wrong height of seats according to age. 

(5) Slanting desks and curving position of 
back. 

(fl) Slanting writing with copy-book to right 
instead of in front of scholar, and consequent 
twisting of spine and neck, with the loft shoulder 
rai.sed and the right dropped. 

Out of 3,000 children examined, 1,500 were 
discovered to have defective sight or hearing, 
and many of these were labelled dull or in- 
attentive simply because they could not see or 
hear, and they w^ere too shy to say so. 

If any child is seen wflion reading to hold a 
book less than a foot from its face, or in writ in 
to have the head nearer than 15 in. to tho eo[)v- 
book an oculist should be seen. 

A child should be sent home if it has a swolle i 
face, bad sore throat, a sneezing cold, itching 
skin,, ringworm, ophthalmia, or any form of 
sore eyes, or chorea (St. Vitus Dance). 

Over-pressure in School Life. Under 
12 years of age there should be no night woj k 
after seven ; over 12, none after nine. Over 
pressure is caused in school life by undcr- 
fc'cding, over-study, working during convales- 
cence, night le.sson8, too little exercise, com- 
petitive examination, bad air. 

The first is a common cause. Children 
should cat as much plain food as they can at 
regular meal times. No parent can judge how 
mu(;h they really require. 

After an acute illness children are often 
very bright and quick, and hence return to 
school before they are strong. (Competitive 
examinations arc a common cause of fatal 
breakdowns. Ordinary examinations are not 
injurious ; it is tho competition that finds out 
the weak ones. 
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llie signs of ovor-prcfisiire arc of sleep, 
irritable temper, intoleran^'c to light nn<l 
a twitcliing of the forehtuid horizontally, voinit- 
ing (when not after meals) and headaches. Should 
any two of these signs appear, a skilh^i doctor 
should at once be consulted. 

We have already eonsidei’cd the im])Orta.nee 
of exercise, although it is a. nMiiarkable fact that 
many of those who exct'l in gjunna'^tics are found 
to have overstrained the heart. Drill is valu- 
able for boys and giils. and gives a good figure, 
while gymnastics, unless })ro])eily directed, 
almost inva';iably produces round^-d shoulders. 

(Iiildren need regiilar and sutticient sleep. 
The hour of retiring to rest must 1 m‘ n'gular and 
early, and to ensure refreshing rest the bed- 
room should be cool and airy, and all Jictive brain 
work should be stopped at least half an hour 
h(*fore bedtime. 

It is good for parents to keep life charts <»f 
their children. Every Christmas the weight, 
height, girth, and ])hysical records of the year 
should be recorded. 

Children's Dress. The ( lothing of all 
children should allow the freest motion of every 
limb and the full action of the lungs. It should he 
of uniform warmth, and should not lejive any 
vital parts oxi)osed. rnforttinately, this is too 
often forgotten, and chihlren are dressed in a 
fashion that their parents would not endure for 
a moment if applied to tlnunsclves. 

For all childv(‘n, flannel next the ‘^kin, loose 
over the body, hut well-fitting round ankles 
and arms, is a needed ])rot('etion against diseas<» 
caused by exposure, and money is well in\«*sted 
in good underclothing. 

For boys, flannel next the skin, then knicker- 
bockers and a bloust^ form an admirably healthy 
dress, which can be followed by a sailor s suit 
later on. A straw ha,t or a cap, and a pair of 
strong, broad boots with low heels complete 
the outfit. 

The leas buttoning up about the neck tlu* 
bet ter the chance of developing a el I -formed 
chest. Tn (^old 'weather, however, that ])art 
must he protected not by mulllers or comforters, 
but by the clothes, for it <'annot/ be too muc h 
insisted on that ehildrc’n r(‘(|uire more warmth 
than adults, not less. 

There can be no doubt that a eoinbiriatioii 
flannel undergarment is the' most comfortables 
and healthy arrangement. The l(*gs especially 
should be piotcetcd in this way, and not left hare, 
or with a single covering of cotton. Over this, 
with girls, there should he a stout (|uilted bodice 
on w'hich the low^er garments can be buttoned, 
and then a plain dress over all. The stockings, 
of course,, are suspended. A sailor costume 
is a oapitaLone for girls, and very healthy. 

The Value of Woollen Clothing. The 
reason woollen clothing or flannel is so good 
is because it retains the heat of the body 
better than any other material, -and isolates 
the body from changes in the surrounding 
emporature, wdiethcr of heat or cold. It 
also absorbs all superfluous moisture, and is 
lighter for its warmth than any other material. 
Pine flannel does not irritate the skin, and 


children with the tenderost skin can get used to 
the stockingette flannel now so much usf‘d, 
which, moreover, shrinks far less in w'ashing 
than the ordinary kind. In our English climate 
especially, all the protection that flannel can 
give is needed, and it is far better to sjjeud 
monc.‘y in warm clothes than in large fires. The 
ab.surd ])rac*tiee of leaving the arms and legs 
hare in cold weather cannot be too strongly 
condemned. It has carric'd off hundreds to 
early giaves. and predisposes children, and 
cspcMually girls, to c'arly c'onsumption and many 
varieties of disease. Tt retaicls the circulation 
and digc'stion, Ic'ssens the vital heat, and is 
thcircdore a ci‘uc‘1 and pernic ious practice. Warm, 
woollen stoc-kings are invaluable, and w’oollen 
mittens temd grc'atly to kee]) the hands warm. 
Flannel night-dresses in winter arc also very 
good. Light-coloured c*lothes are cooler in sum- 
mer and warmer in winU*r than dark ; dark 
c'olonrs absorb heat from the sun in summer 
and from the body in winter. Nothing tight 
should he Avorn round a giiTs body, and, above 
all, no tight eorsi^ts or tight boots or collars or 
tapes should b(‘ used. 

Naturally, girls have no marked w'aists, and 
to attempt to form one by forcibly compressing 
thc‘ lower ribs is a erucO practice. ,V well-fitting 
bodic'c is all that is nc'cslc'd for the* figure. Forsets 
on groAving girls are a grc'at evil in another way. 
Tlic‘y confine* and rc'strain tlic* groAvth of all 
the* muscles of the back, and by thus sc'riously 
Aveakc'ning it produece c*urvc*d s})inc's, round 
shouldcTs, ancl Avc*ak hacks. No girl can Iuva’c* 
a gra(*c‘ful figure* Avho has a flat, or crookc^cl hack. 
The true seerc't of a beautiful figure is in a strong 
spine* and av(‘ 1 I -developed muscles. This gives 
a poise to the head and an easy carriage* of the 
figure. \ capital exercise to produce* this is 
to teach girls to march about (carrying a light 
vessel of Avr'er on the head Avitliout spilling it. 

Care of the Eyes. Children’s eyes 
should be carefully Avatched, and no reading 
or scAving by tAviligld- or by a bad light alloAATd. 
The* ])ropc*r position for reading is Avith the 
back to the light, Avhicli should fall full on 
the*. ])age. \ear-sightc*duc*ss is often caused by 
over study, hacl print., ancl imperfect light. It 
is sc‘ldom found in children before their ediiea- 
tion begins, but oftc'U beeom(‘s rapidly (kweloped 
aftc*rA\artls. Tin* ch'sks are frequently badly 
plac’c^d for reading, the* book b(‘ing far too Ioav. 
The result of near-siglU(‘dnrss in children is 
generally a squint, Avhic'h spec‘clily t(*nds to become 
Avorsc*, until at last, if nc*gl(*eted, the sight of one 
c*ye goc*s altogc*th(*r. Any child that is suspc*cted 
of being short sighted, or aaIio scpiints, however 
little, should at once be fitted with suitable glasses. 

Another matter of gr(*at importance Avith 
children is their healing. Their oars are a con- 
stant source of ti*ouble. Eeware of neglected 
colds in the head, as.they oft(*n lay the foundation 
of permanent deafness. Omitting to dry the 
hair after washing it is a common cause of this. 
Deafness is a frequent result of m(*asles or of 
scarlatina. It may also arise from a “ box " 
on the ears, or from a constant discharges which 
has gradually eaten aAvay the inside of the ear. 
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The Teeth. Tlie care of the teeth is a 
matter of great importance to children. A 
child with bad t(‘cth has a bad digestion, a poor 
appetite, and is in constant pain. From their 
(earliest years children should bo taught to brush 
their teeth with a soft brush, night and morning, 
with plain water or a little soap. Sweets and 
hot cakes are great enemies of good teeth ; 
so are nuts, penholders, and string. The Ameri- 
cans, who are A^ery fond of sweet things, have 
the worst teeth and the best dentists. It is a 
great mistake to suppose the care of the milk 
teeth is of no importance. If they are lost 
early the jaw contracts, and when the permanent 
teeth appear, they are too crowded, and soon 
decay in consequence. 1 'Ih‘ first four iHTmancnt 
double teeth are peculiarly liable to decay, and 
should be examined early so that they may 
be 8ave*d in time. 

The hair should bo kept short. This is im- 
portant for cleanliness and for the consequent 
avoidance of the many troublesome diseases 
that are prone to affect the children’s heads. 
The hairbrush should be soft, but not too soft, 
and should bo freely used. This is of the greatest 
importance, not only to keep the hair in good 
ord(U', but to keep it glossy. Constant brushing 
draws down the natural oil at the roots into the 
fibre of the hair, giving it a bright lustre. If 
the liair is very crisp and harsh, a littU^ of the 
finest olive oil is the best pomade. Curl pai3ers 
and curling tongs arc both injurious, the latter 
especially. As a girl grows up, the hair should be 
kept in a long, loose plait down the back, and 
not twisUKi on the head till absolutely necessary. 

A word about children's shoes. They should 
be shoes and not boots, for two reasons. They 
give full freedom to the growth of the ankle 
joint instead of restraining it in stiff leather, 
and they do not stop the circulation, as boots too 
often do, forming, as it were, gartera round the 
ankle. 

Food. Leaving clothes, avc now come to a 
groat requirement — good food. This is abso- 
lutely essential for projx^r growth. Few people 
are aware that a growing boy of ten or twelve 
requires as much food as a labourer through a 
long day’s work. Growth is not so much a 
matter of caprice as is generally thought. 

The ordinary rule of growth is that a child 
should increase 2 lb. in weight for every inch 
in height between three and four foot, and 2^ lb. 
for every inch between four and five fe(;t. Height 
is dependent to a large extent on birth and sur- 
roundings, and is closely connected witli weight. 
In these respects the more favoured classes have 
the advantage over the others to an enormous 
degree. The reasons arc that they spring from 
taller and l)ei ter developed parents ; and t hey are 
better fed, less worked, and take more exercise — 
that is, less indoor Avork and more game and 
field sports. 

The growing lime is a A-ery trying period for 
health and strength. A child should grow from 
two to three inches every year ; if it is much 
more or less it is suspicious. All sudden growth 
should be watched, and lessons relaxed, especially 


when there is increase in height without increase 
of weight, which often leads to extreme delicacy. 

Children, therefore, to grow well should ])c 
W'cll fed. Of course, some are over-fed, but far 
more are under-fed. (Children do not require so 
much meat in proportion as adults, but an abun- 
dance of wliolesomc farinaceous food. They 
should not be fed on pastry and rich dishes, but 
should have plenty of bread, milk, eggs, and 
cereals (rice, barley, oatmeal, etc.) in every form. 
As a rule, a child should be allowed to eat as 
much as he will of plain, nourishing food. 

It is as cruel to compel a child ahvays to 
clear his plate as it is at other times to refuse* 
him more when he wants it. If you think the 
child is simply greedy, give him dry bread, but 
give him something. 

Again, children often have a hatred and some- 
times even a horror of certain articles of food. 
Fat, under done imiat, eggs, pork, liver, and oth(‘i 
things arc often hated by children, although 
a certain amount of fat or butter is desirable. 1 n 
such eases it is unwise to press them beyond 
a certain point. Food eaten Avitli aversion oi* 
under threats is pretty sure t o disagree, and often, 
as Ave have seen, a child really knoAvs far better 
what is suited for him than the j)arent. 

Meals. Children should not bo alloAved tn 
go loo long Avithout. food, especially in the middle 
of the day. It is a mistaken idea that sugar is 
bad for tin'in ; it is, on the contrary, one of tin* 
most nourishing articles of diet, and, taken pure 
wdth food, is (juite wholesome. But it is not so 
good tak(‘n in the form of sw'oots eaten at all 
hours of tlie day, and of more tliari doubtful 
coui|K)sition. 

diildren should have three good meals a 
day, and the dinner should be taken early. 
All raw- and staicli foods should be very Avel! 
mastieate^d. Wat/crcress and lettuces are gcxKi. 

For drink, pun^ Avater at dinner ; at otlu'r 
meals, plain or flavoured with tea, coffee, cocoa, 
or milk as Avished. One of the most cruel and 
thoughtless pjaoticcs is to allow' the child to 
taste malt liquors. They are not only bad for 
them, but too often form the first stepping-stoni' 
to a habit that tends to grow' till it is beyond 
all control. 

A child in good health should have a cold bath 
in the. moi ning in summer, and a tepid one in 
w inter. He should feel warm after it, and should 
not have it wdieii very hot or very cold, or just 
after a meal. Cold baths should not be taken at 
night. Sea bathing is very good wlien the child 
comes out of the water warm. Timid children 
should never bo forced to go into the sea. 

For w ashing purposes a W'arm bath should bo 
taken at night, a flannel rather than a s])ongc 
should be used, and plain curd soap. If this 
is follow'ed by cold sponging the benefit is 
greatly increased, especially if a tablespoonful 
of salt has been first dissolved in water, say. a 
quart. There should bo no daw'dling ; the entire 
operation should be conducted smartly and 
briskly, the feet standing on cork or cari)et. 
not on oilcloth. 

CofUinued 
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'T'HE work of the alator conaisls in covering the 
framework of a roof witli slates to form 
an incombustible and waterproof covering. The 
structure of the roof may be formed of wood 
or iron, or a combination of the two ; or it 
may bo formed of iron in combination with 
concrete ; but it must be prepared in some 
way to receive the slating. In the case of a 
roof having timber rafters, the cheapest method 
of preparing the roof is to lay aeross the rafters 
at regular intervals sawn laths about 2 in. by 
I in. to which the slates can b(‘ nailed [24). A 
roof formed in this w'ay may lu^ made perfectly 
watertight, but cannot be relu‘d upon to k(‘ep 
out snow if accompanied by a driving wind ; 
the snow finds its way between the interstices 
of the slates and may settle on the ceiling or 
floor below% thaw, and soak it with w^ator. 

Preparing the Roof for Slating. A 

more satisfactory method of preparing a roof 
for slating is to cover the rafters with boarding, 
and to lay on this sheets of inodorous sarking 
felt or of thrcc-ply Willesden paper, either of 
which arc water and rot proof. The slates may 
bo laid directly on this |'251, or better still, sawm 
laths may be laid as before to receive the slates 
1 26], or where it is desired to keep the spacui 
immediaUdy below the roof at a temperatuiH^ 
as uniform as possible, 2 in. by 2 in. battens 
may be nailed above the felt, ont' directly above 
the back of each rafter, and the slating laths 
may be nailed to those (27|. This gives a con- 
siderable air splice between the slate s and 
hoarding, and as air is a bad conductor of Jicat, 
this ijrevents rapid changes of tem})erat uic. It 
also allows any moisture due to the penetration 
of snow or wet resulting from broken slates to 
run down the slope of the roof to the eaves. 

Wliere roofs are formed wdth concrete, wood 
laths may be nailed to the conorete to receive 
the slates, or in order to avoid the use of any 
combustible jnatcrial, fillets may be formed 
in the breeze concrete at tlic nci^essary int-ervals. 
The distance of the laths or fillets from each 
other will depend on the size of tlie slatefr used 
and the gauge at which they are fixed. 

Slaters’ Tools. All that are required are 
instruments for trimming the slates w here required 
for fixing, and for repairing thetn when necessary. 
The ciUtiTig iron [36J is simply a long iron edge 
on w’liich a slate to be trimmed is placed. The 
tool is formed with a couple of spikes at tlie 
back, so that it can bo driven into a wood block 
or trestle, at a convenient working height. The 
mx [37] is the tool used for trimming the slates ; 
it consists of a blade fixed in a wood handle, 
with which the slates are trimmed. 
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Tn performing this operation the edge of the 
slatx5 to be treated is rested on the cutting iron 
and allowed to overhang slightly, and the 
superfluous material is cut olT with a series 
of quick strokes. At the back of this tool is 
a projecting spike, with which a line is first 
drawm across the slate, marking the level 
of the nail holes, and afterw^ards the holes are 
j>crforated by two smart blows. 

Tools for Fixing Slates. Tn fixing slates 
the slater is provided with a deep belt with 
pockets slung round his waist to hold the nails, 
flo luus also a hammer [35] ; this has a broad 
head for driving nails, a spike at the further end 
for holing slates if necessary, and a claw at one 
side by which nails can bo withdrawm. The 
ripper [38] is a tool used in repairing roofs ; it 
consists of a long meial arm, fix('d in a wooden 
liandle at one end and provided at the other with 
a blade crossing it, and provided with a cutting 
edge at the buck, which is also liollowcd out on 
cither side of iho central arm. The tool is \ised 
thus : when a broktm slate is to bo dealt with, 
this tool is passt^d up b(‘low’ the slate and round 
the nail by which it is fixed and forcibly with- 
drawn, cutt ing off the nailiicad so that the slate 
may be entirely removed. 

Sizes and Qualities of Slates. Slates 
are blasted in the quarries, the blocks sawn to 
convenient sizes, and then sj)lit and squared by 
hand anu sorted into various divisions, according 
to size and quality. 


[ THE CHIEE SIZES OK SLATES IS ORDIXARY USE j 

Name. 

riiiperials 

KiiipresstJvS . . 
rriiH’PSRos . . 
Dufbt'ssvs 

M archion t'BSt'S 

CounU*B8fs . . 

Inches. 

Name. 

Inches. 

;i0 hy 24 

20 hy 15 

24 hy 14 

24 \)y 12 

22 hy 11 

1 or 12 
20hyl0 

Viscounte.ssc.s . 
JjiulictJ . . . . 

Small ladies . . 
Doubles . . . . 

Smalls . . . . 

18 hy 10 

10 hy 10 

34 by 8 

12 hy 10 

1 or 7 
iiiny smaller 
j size. 


A good slate should be hard and tough and 
give a metallic ring when struck, and should 
not split when trimmed or holed ; it should not 
absorb more than I per cent, of its weight in 
water. Its absorption may be tested by allowing 
it to stand half immersed in w'ater. If in twelve 
hours the water has been absorbed so as to 
reach nearly to the top of the slate it is not 
a suitable slate to use ; in a really good slate th(^ 
water should not rise to any appreciable extent. 
Soft slates if breathed upon for a minute or so 
will give off a strong odour of clay. 

Slates vary much in colour, and may Ik? blue, 
red or purple, and grey. All these colours are 
to be obtained in Welsh slates, and tliero are 
four qualities — bests ^ seconds ^ third which are 
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sold by count of 1,200 per thousand, and tons^ 
sold by weight. Bests are the thinnest and lightest 
and most free from all defects, and make a very 
neat-look ing roof ; but the seconds and thirds, 
which are of tbe same material, but thickcT and 
less uniform, make a stronger, though heavier 
and generally less even roof. The ends of slates 
are sometimes not cut squar<% but givtm a 
rounded or pointed form. 

Westmorland slate are green in colour, 
heavM^r than Welsh slates, and are not cut to 
uniform sizes, so that they require to be sorted 
into sizes before using. 

Slatt^s may be laid on a roof of as low a ])iteh 
as 22 deg. if large slaU^s arc used, (.^nintess 
slates should not be laid t o a flatter pitch than 
204 dog., and small slates to a pitch of deg. 

Terms Used by the Slater. When 
slates are laid in a roof the area of the slate that 
.shows on the (completed roof is less than one- 
half of the total area of the slate ; the upper part 
of the slate is comphitely covered by the next 
<'ourse of slates, and to some extent by the 
next course but one. The surface of the slate 
that remains exposed is termed the manjin [24 1, 
and the depth of the margin is equivalent to 
the gauge. tlu^ lower edge of the slate is 

termed the /a?7[25|; the upper edge of a slab^ 
is termed the head 125] ; the upp(‘r surface*, when 
laid, the hack 126j; the lowTr surface, when laid, 
the hed 1 28]. Where the length of the slates 
used throughout a roof retnains \miform, the 
gauge rc'inaiu!; the same ; but if the length of 
the slates varies, iis with Westmorland slates, 
the gauge is varied, riie largest slates an* us<'d 
at the eaves, and gradually reduced to the ridge, 
«ind in such <;ases .special care is necessary m 
setting out th<^ laths or battens to which they 
are nailed. 

Fixing Slates. There are t wo syst<*ms of 
lixing slates, depending upon the position in 
the slate in which the nailing lioles are pierced. 
When head.-noilimj [29] is adopted they fire pierced 
about 1 in. l>clow the head of the slate. The 
principal fid vantage claimed for this .system is, 
that the nail Imlo is protected from the 
W'cathcr by two thick ncsse.s of slate, and in the 
event of one of these slates being cracked the 
nail hok* is not tliereby exposed ; its draw backs 
are tliat more slates art required to cover a given 
area, repairs are less easily effected, and should 
the wind get under tlie tail of the slate it may 
exert a very considerable leverage when the nail 
is so close to the hcful. When ('f7itrc natli7uj[2S] is 
fidopted, the holes are peuforated only sufficently 
above the centre of the slates to allows the nail to 
miss the slate of the course below. This system 
is considered to give a better hold to the slate, 
and employs somewhat fewer slates than when 
they are head nailed ; but the nails are pro- 
tected by only one thickness of slate, and if this 
happens to crack above the nail hole, water may 
find its way in. 

In both systems the .slates are laid .‘^o 'as to 
have a lap, which is a term used to indicate the 
extent to which the head of one slate is coven^d 
or lapped by the tail of the slate in tlie next 
eours<; but one above it ; the lapis usually not less 
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than 3 in., and when slates arc head-nailed ihe 
lap is measured from the nail hole, which is at 
least 1 in. below the head of the .slate ; but when 
slates are centre-nailed the lap is measured 
from the actual head. It will be seen, therefore, 
that the effective length of the slate is ]*educed 
by 1 in. at least when head -nailed, and the gauge 
ivhich equals the effective length, less the lap, 
divided by two, is reduced by | in., and it is foi* 
this reason tluit, as already stated, more slat<*s 
are required to cover a given area wiien head- 
nailed than when eentre-nail<*d. If there were 
no lap in slating, wfiter finding its way througli 
the joints between the margins of two adjoining 
slates might not be recciv(*d by the slate below 
it, but miss the head and reach the boarding, 
or if then^ were no boarding, drip from the inside. 
But the* length of the lap insures that the head 
of every slate is several inches above tlie jioint 
at which moisture can conic througli tln^ joints 
in the next course of slates. 

Bonding of Slates. If a slate roof be 
examined, it wull be found that, (‘very course of 
slates breaks joint with the course imnuHliately 
b(‘low or above it, so that tlu* joint between any 
})air of slates, laidside by side, coincides with tlu* 
t'cntre of a slate in tliti course below 130|. I’liis 
bonding is regulated at tin* extreme ends of the 
roof, blit it is not advisable to form the bond 
w'itli a slate half the w idlli of an ordinary slate, 
though this is sometimes done, as sucli a slat«*. 
would have width for only a single nail, and 
would be liable to lie di.splaced ; but in every 
a.lt(*rnnt(* (‘ourse tin* end slate is half as wide 
again as an ordinary slate, so that the first 
joint in such a course comes over tlie cenlre of 
th(* second slate from tlie end in the course 
below'. 

Slating a Roof. The slater starts from 
the eaves of a roof and works upwards. 'Jlie 
carpenter has provided a tilting lillet, ov has 
k(*pt tlie top of the front facia, above the level 
of the roof boarding, and jirovided laths at 
ju’oper distances to wliieb tJie shites are to be, 
nailed. The exact distance of the first fillet 
from the eaves deptuids upon tli(' size of tlu* 
slat(‘. In order to provide a. double thickness 
of slate, the bottom course of slates is laid 
double, and the lower slates in this double 
course arc shorter tlian tlie ordinary slates 
by a length equal to the gauge, so that the 
tails of the upper and lower slates in the 
course will coincide, and the joint between the 
upper and lower row's of slates in the course i.s 
brok(*n. The tails extend beyond the facia or 
tilting fillet about 1 in., so that ivater running 
down the roof will drip from the ends generally 
into a gutter, and the tilting fillet, by raising the 
low’cr part of the slate from the boarding, 
ensures that the tails will lit closely together 

Except ihe low'cr slates in the double course, 
the slates are usually uniform in size till the 
ridge is reached, where the last row' of slates has 
to be cut to a length about equal to that of the 
under course in the caves, and to secure this result 
the gauge as set out may, if necessary, be varied 
by a trifling amount throughout the whole slojie 
of the roof to insure that the liead of the topmost 
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roiirse but one shall come to within about in. 
(»f the ridge. 

Slates are iisually laid so that the edges of the 
slates in each course are in contact ; but con- 
sid(‘nible economy may be effected by spacing 
them with a short interval between them. This, 
Avhich is termed open slating [31 j, does not make 
so sound a roof, but in positions sheltered from 
(hiving rain and for many kinds of outbuildings 
siK'li a roof may be adequate, but if not laid 
oil boarding, it will be very liable to allow snow 
to enter. 

Nailing Slates. Ea^^h slate is fixed witli 
two ludls driven through the holes perforated for 
tlu m into the batten or boarding. The nails 
are short, with large, flat heads, to cover the 
piu’f oration in the slate. The best nails are made 
of copper, and permanently r(\sist oxidation. 
Nails of ma11(‘able iron, galvanised, are also salis- 
faetoiy, and eompe^sition nails, mad(‘ of an alloy 
of tin, zinc, and copper, are used, and resist 
oxidation. Nails made from pure zinc are too 
soft to drive readdy. Jx'ad na ls ar(‘ used when 
not reejuired to l)e driven into the wood but 
to be bent round the batten. 

Finishing the Edges of a Roof. 'Phe 
('dgc'S of each slope must be treated in a special 
manner. Tlu^y may be flnislu'd with verges wIkuc 
the slates ov(*rhang the wall, or may be stopped 
behind a parapet ; in either ease a tilting flilet 
must be provided by the earpimter to lift the 
outer edge of the slating and thus prevent any 
tendency for water to run down the roof and flow 
over the outer edge. Where verges are used, the 
slates are usually bedded and pointed in cement, 
and a wood or ctuuent fillet may be run against 
file brickwork below the overhanging slat(*s. Jf 
the return wall under the vcrg(‘S or fiarapid lx* at 
right angles to that under the eaves, there will be 
no occasion to do more than provide for bonding 
the slaters, as already described ; but if the angle 
between them be not a right angle, the slates 
must be cut with a raking <'dg(‘, to lit lh<* angle. 
Slates must also be cut with a raking edge 
Avhorever a hij) or valley occurs. Slates are not 
bedded in mortar, but, whore laid on battens 
without boarding under tiiein, arc sometimes 
- that is, the horizontal joints are pointed 
in lime and hair from the underside* of the roof. 

Finishing the Ridge. Wlicn the two sides 
of a roof have Ix'cn slated to the a|iex, tluu’c* 
will b(‘ a joint at the toj) on ca(^h side of the 
ridge through which water would jK'nctratc; and 
there are two or three methods of protecting 
tills. A sawn slate rulgr. roll |32] may be used 
with w ings on cae^h side : the w ings and roll may 
1)0 in three separate pieces, or one of tlu; wings 
may be in one piece with the redl, and tlie 
other then fits under a rebate in the roll. 'Phe 
w ings are fixed with copper screws set in white 
l(‘ad to the ridge piece, and the heads are 
covered by tiie roll, which is fixed with long 
brass or copper screws, the lieads countersunk 
and stopped with oil putty or cement : the ridge 
is jointed in oil putty, and the wings lie on the 
back of the top row of slates on each side of 
the lidge. Where the ridge is joined by the 
hips a sjiecial junction piece is employed. 
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Tiles arc also largely used for protecting ridges. 
The most common form is a plain rounded tile 
1 33 1, which simply covers the ridge, and is bedd(»d 
and pointed in lime and hair mortar; or 
spcciuUy- formed ridge tiles, formed with a flange 
tocover the iipixir slates on each side of the ridge, 
and usually wulh a roll or a plain or ornamental 
cresting, are hcxldcd in the same w^ay. A lead 
roll is also used, and is descrilxKl und(‘r 
External Plumbing, together with the means 
taken to make watertight joints between the 
sloping surface of slate roofs and the vertical 
surfaces of walls, chimneys, dcu'mers, etc. 

Finishing Hips. Hips may Ixi finished in 
the same way as ridgt's, with slate rolls or hip 
tiles, which resemble ridge tiles, or with a lead 
roll. 'Phe slate roll or hip tiles are Ixxlded and 
secured as in the ease of a ridge, and it is 
customaiy to screw to the back of the wood 
hip raftc'i* at its lower end a piece of wToiight 
iron, of wdiieh the low'cr end is turned up, and 
oft(‘n treat(‘d (wnfiiuentally, as a stop to prevent 
th(^ lovv(‘st tile slipping down ; this is termed a 
h i p hook WluM-c' tlu; hips cait against the 

iidg(‘, the joint is bi‘st formed with a sp(‘cially- 
fornu'd tile to covct the junction. This may 
be (juite plain; but in many eases at about 
the point wdierc the intersection (XTiirs thi^ 
tile is raised considerably abovi^ the ridge level, 
is treated ornamentally, and is termed a 
linial. A similar ornamental finial occurs fn*- 
((uently wlu^re the* ridge terminates abovc^ a, 
gal)U‘ end, or, wdiert* ovtuhanging barge boards 
are used [s(‘e Carpkxtry], tbii apex is often 
framed into a wooden finial, against which the 
ridge tile is st()})})ed. 

There is one other motluxl of finishing the ]u}> 
which is lu^t applicable to the ridge. "Phis is 
done by having the slates ^^hw^ly cut and mitred 
to llie line of the hip and forming a small secret 
giittiT running down the hip, and under the 
slates. This forms a very m^it tinisli, and, with 
the con(*eal(‘d gutter, a watertight one [sec 
External Plumbing ]. 

Valley^s in skate roofs are formed with l(‘a(l 
fliossed o\’(‘r a tilting fillet (.*n each side [sc(^ 
External Plumbing), and the slates must be caic- 
fully cut to tit th(* slope. 

Glass Slates, (flass slates may be used to 
admit light to the roof space. They anMiiadc 
the thick, 

bonded with them, and perforated and screwed 
to the woodwork. If close boarding be used, it 
nuist Ix' cut away under the glass tiles. 

"J’lie surface of a slate roof may lx; vari(‘(i iu 
ap]:M‘araiic(* either by using slates of two difl'enait 
colours in alternate bands or in other gedmetric'al 
arrangiMiKuits, or by introducing a proportion 
of slates the tails of which arc cut to a rounded 
or pointed form. 

Repairing Slate Roofs. The method 
of removing old slates was referred to in de- 
scribing the ripper. New slates cannot Ix^ naikxl 
to the battens, and are secured in pasition by the 
use of fnc' ?. Tlu'se are strips of lead or copper, 
of which the upper end is l)ent and hooked 
over the liead of the slate in the course beflow ; 
the new’ slate is then placed in position, and the 
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ond of the tack bent up over it to hold it in posi- 
tion, Two tacks should be used for eaoli slate 
to be fixed. 

Saw n Slates. slate roofs are occasion - 

ally used, and arc heavy and costly. They may be 
iiscci either on a timber or iron frame. The slabs 
may bo out to any convenient size, and are 
generally about -J in. thick. The edges of the slabs 
in each course simply butt one against the other, 
and are laid in red lead, and afterwards covered by 
a sawn slate cover bedded over the joint in red 
lead [34]. The slabs and covering slips ai’o lix(‘d 
by screws, for which holes must be drilled, or, if 
lixed to iron })urlins, bolts ai'o used. The slate 
must 1)0 countersunk to receive the heads of 
the screws, which arc bedd<‘d in red lead. The 
tail of one course of slates laps over the course 
below about 4 in., and is bedtled in red lead. 
In this form of roof there is no bonding, the joints 
in every course coming directly over those in 
the cours(‘ b(‘low, so that the eov(‘r strips run 
up in a straight line from the eaves to the ridge, 
and each strip laps over the strip lielow as 
occurs in the larger slates. A special capping 
j)ie(.*e is used to proti'ct the ridge. 

Vertical Slating. Vtu'tieal slating is 
sometimes employed for the cheeks of dormers 
and similar situations, and is fixed in the sanui 
way as in slopes. Vertical slating is also us(‘d, 
especially in slate districts, for protecting 
exposed walls from tin* effects of driving rain. 
Slates for this purpose may ho selected of such 
a size as to allow the use of a gaugi* that is a. 
multiple of the height of a. co\irse of bricks, so 
that the slates may he nailed into the brick 
courses. A lap of I J in. will siifhce for vertical 
slating. 

Stone Slates. Stone slates, or tiles, are 
employed in districts where tliin, laminated stones 
are available, and these are sometimes brought 
to other districts. They are usually about I in. 
thick and upwards, and vary somewhat in size, 
so that th(^y nujuire to be sorted into sizes. The 
deeper courses are laid near the eaves, and the 
gauge is r(*gularly diminished as the ridge is 
approached. They are usually laid to a bout in. 
lap with a double course at ea ves, and cut to ridges 
and hips, but the valleys are g(‘neially formed 
with shaped stones laid to an easy curve ; but. 
lead valleys may 1 h) u8(h 1. 4'lu'v art* laid on sawn 
oak laths, and eaeli stone is lixetl with one oak peg. 
The stones may be shouldered in lime and liair. 
This consists in bedding the heads of the stones 
only for a short distance down. Another method 
of fixing is to lath between the battens and to till 
in the space with mortar made of stone and lime, 
and to betl the stones on this mortar [39], The 
verges and the joints of t he stones are pointed, and 
the hips and ridges may be covered with tiles 
or with solid sawn stone covers [ 40 |, at least 8 in 
wide on ea(!h splay, cut in long lengths to suit 
the pitch of the roof, and bedded and pointed in 
cement, and with specially -cut junction pieces 
wheit) the hips and ridge meet, and strong 
wrought hip iron, as deserilml for slate 
hips. The flattest pitch that suitable for 
a roof covered with stone slates is one of 
40”, and the roof timbers and trusses recpiire 
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to bo about 50 per cent, stronger than for slates 
on account of the extra weight of this covering. 
Stone slating is sometimes used vertically, for 
cheeks of dormers or for w’alls, formed with 
similar stones. 

Shingles. Shingles are wood slates split 
generally from oak, but cedar and larch are also 
sometimes used ; they afe usually Gin. wide, and 
from 12 to 18 in. in length, and are laid in the 
same manner as slates, but with a lap of from 4 to 
5 in., and are not suitable for a flatter pitch than 
45". They are nailed with copper nails on close 
boarding. The hips and ridges may be cut 
out of solid oak ill long lengths in the sanu* 
manner as already described for stone hips and 
ridges with slopes G to 8 in. long, but the hips 
may also be close cut and mitred, and provided 
with a secret gutter as described for slate hips, 
wlii<*h makes neater work. 

Shingling is princi})ally used now for turrets 
and 8])ires, and in such cases there is. of eoursi*, 
no ridge piece requir(*d, but an apex pi<‘('(‘ 
will be necessary ; and this may be of oak, or ol 
tir covered with lead. 

Tiles. Tiles iov burnt from suitable earths, 
but they vary much in rpiality. colour, and form 
ls(‘(‘ ]>ag(* G441. Some aie light in colour and 
porous; otlicrs, made from \ cry eom])aet clays, 
ar<5 dark in colour, varying from deej) red to 
brown and pnri)le, almost vitrified in hurniiig, 
and absoihing vciy little moisture. They are 
usually sliglilly cambered, or arched, between the 
head and tjiil, and may Ih> ])ci fora ted with hol(‘s 
for nails, or foi*med w ith small projections termed 
rogs or )iih< on th(* underside of the head, or 
they may have both. The size of a tile is usually 
lOj by G.J in. or 11 by 7 in., and the 
gauge employed is usually ihl to 4 in. 'KIk* 
tails are not always sqimre in form, but may h<‘ 
made ornamental in ebaiaetcr. Special sized 
tiles arr* made for the nnder course at eaves, and 
the top course at tin* ridge, to avoid cutting ; (‘xtra 
wide tiles, known as ti/f-ond-a-half 141], an* mad<* 
for bonding at ends of slopes, and special tiles 
are made for both liips (42) and valleys |451, form- 
ing a rounded angle, and of such a form that 
the tiles bond with those in tlie adjoining 
slopes. ^J7ie forms of th(*se tiles dilVer according 
to the ])itch of the roof, and must Ik* specially 
madtj or selected exactly to suit the jrileh 
employed. 

Pantiles 148) are usually about 14 by G in., 
and are curved in an ogee curve in 
horizontal section ; tln*y arc provided w ith cogs. 

Cutting and Hanging Tiles. Where the 
edges of a roof do not tinisli square, hut make an 
irregular angle, tiles may have to he cut to fit the 
slope. This is usually done by marking the 
required line on tlie tile, and breaking oil the 
superfluous material in small pieces witli a 
of iron pincers till the |•e(plired angle has been 
obtained, and the operation is finished by r ubbing 
the edge smooth on a piece of stone. 

Roofs are prepared for tiling in precisely 
the same way as for slating; the saAvn laths 
ate usually about 1} by 1 in., and are set ont 
to the required gauge [ 43 ]. The eaves are laid 
double as in slate roofs [ 44 ]. Tiles that have no 
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nibs are hung to the laths by oak pins driven 
through the holes provided, or are nailed with 
nails similar to those used for slating [431. 

Tiles that have nibs are hung to the laths by 
means of them, and may, in addition, be secured 
by nixils ; but it is noj usual to use more than one 
nail to each tile, or to nail every course of tiles, 
as they are largely kept in position by the weight 
of the courses above; for ordinary tile slopes, 
if every fourth course is nailed it will amply 
suffice. 

Bedding Tiles. Tiles are not generally 
bedded in mortar, which, when used, is liable to 
absorb moisture, but are laid dry, each row 
resting on the back of the row below, as with 
slating. Where tiles are fixed without boarding 
or felt, they are sometimes torched like slates — 
that is, the hori/.ontal joints only are pointed ; in 
other cases the vertical joints are a’so pointed 
between the tiling battens. Such pointing will 
tend to keep any snow from drifting in, but in a 
Avell laid roof it is not recpiirod to keep out wet, 
and if the tiles are absorbent it is liable to absorb 
moisture frorfl them. 

Where verges occur tiles arc bedded and ])ointed 
in cement, and, in the place of the wood fillet used 
in slating, a tile may bo bedded and a cement 
fillet formed on it in cement ; this may be 
finished with a hollow joint [66 1. It is possible 
to form hips and valleys by cutting and niifreing 
th(' edges of the ordinary tiles, and to use lead 
valleys and rounded ridge tiles as is done with 
slates; the hips are then bedded in lime and hair 
mortar, and pointed, but this does not make 
so good w'ork as using special hip tiles b6ndcd 
with the ordinary tiling. 

Ridges may be formed as described for Jiips 
with })lain rounded tiles ; but, as a rule, a special 
ridge tile is used — either a roll with two nangt‘s 
only or with a cresting in addition. Th(‘r*‘ is 
a great, variety in the form of ridge tiles to suit 
dilTerent tastes and styles of work, but they have 
all tw'o wings, or flanges to cover the ridge, and 
rest on the topmost row of tiles [53 1. Vertierl 
joints between the ridge tiles are unavoidable, 
and the ridge tiles, or at least the ends of them, 
are therefore bedded on a layer of ctmient, and 
the joints arc made in cement. Ridge tiles 
usually made in lengths of a foot and upwards. 
Finials, as already described for slated roofs, are 
used, but with tiled roofs finials of the same 
material are usually employed 154J. 

Ornamental and Vertical Tiling. The 
appcMTance of the roof surface may be vaiiod 
by the introduction of a certain proportion of 
tiles differing from the ordinary tile either in 
form or ''olour. Tiles that have the tails finished 
in an ornamental form [40] are usually laid in 
bands of thr(‘e or four rows and upAvards at 
regular intervals. 1’iles of a darker or lighter 
colour than the ordinary tile may be laid in tin* 
same way, or may be introduced so a.s to form a 
geometrical design ; if this is done, very careful 
fretting out is essential to insure the symmetrical 
completion of the pattern. 

Vortical faces, such as checks of dormers, 
gable ends, etc., may be tiled in the same w^ay as 
doacribed for vertical slating ; but in such positions 


the tiles should bo nailed, and vortical edges to 
dormers or similar positions should be solidly 
bedded and pointed in cement, and the joint 
between vertical tiling and the slope of the roof 
is made secure by lead soakers fsw. PlumbinoJ. 

Vertical tiling to walls is freciuontly employed 
in country work as a protection to thin walls. 
The joints of an ordinary brick w’all are not 
conveniently s])aeed for banging tiles, as they 
give a gauge of .‘l in. only ; but in localities where 
a 9 in. wall may be built hollow by using bricks 
on edg<*, tiling may suitably bo fixed to the 
joints 1 50 1. This will allow' a gauge of 4. V in. A 
very usual mot bod of banging tiles is to build in 
cok(i breeze fixing- blocks at ri'gular intervals, and 
secure to them sawn laths 2 in. })y 1 in., to which 
the tiles are hung [51], or tin*, latlis may be fixed 
to vertical timbers built into the walls at intervals 
of from 14 in. to 18 in. |52|. Vertical tiling may 
be laid dry, or bedded and pointed in mortar. Jn 
the former method the laths arc le.ss likely to 
perish, as 1x4 tea* ventilation will Ix' seenred ; an<l 
mortar, as alnwly pointed out, is liable to absorb 
moisture from jiorous tiles. Vertical angles are 
formed with speeially made angle tiles, or the 
ordinary tiles may be cut and mitnsl, and lead 
soakers em])loved. The lower i‘dg(‘ (4’ a vertical 
tiled surfaei* is made to project from the face of 
the wall either over a brick or stone band, 
corbelled out at least 2.j in. |52|, or Avhere a tilc(i 
surface is stopped over an ()j)ening, a Avooden 
tilting fillet is provided jS!), the low-er eour8C‘S 
are bed<led in eenumt. The object of this pro- 
jection is to throw' off any water that imns down 
the til(‘s clear of the walls. Where tiling is 
stop])ed in a ATi tical lino by the jambs of open- 
ings, the outer tiles are bedded and pointed in 
cement. Where filing is fiuishcd under a wooden 
window-sill or Ixdow tlu^ kmh of a skylight, a 
lead apror is gemaally closely nailed to the 
undersidi* of the sill, and dressed down over 
the tiles. 

Repairing Tiled Roofs. Tiled roofs 
nuiy have hioken tiles removed and new ones 
fixed ill position in tlu^ maniK'r already described 
for .slate roofs ; hut where tiles are provided 
with nibs, and tin* tik's are not naile<l down, 
it is often possiliU* carefully to lift slightly a few 
tiles and insert a new' one, passing tlu^ nibs over 
the lath, and thus securely hanging it. Some 
few' y(*ars ago a slotted tile was manufactured 
in Avhieh tin* nail hole was provided with a 
eireular slot below’ it, so that oven w'h(*n nailed 
the tile could he jiushed up so that the slots 
drojiped ov(*r the nail heads, and then, by draw'- 
ing down the tih*, it Avas securely fixed. Such 
tiles greatly facilitate rejiairs, hut are not in 
gc*n(*ral use. 

Pantiles are list'd only for an inferior class of 
work ; they are not Hat, but partly eoneave and 
partly eonVex in cross sc'etion, and are provided 
with nibs, and ran be laid to a ])deh as Hat as 
25"', and are not usually nailed. 'J'he laths 
are usually about I } in. by i in. I Vider- boarding 
or felt is not userd. The tiles are laid so that in 
each course tlu* convex edge of one tile ovc'ilaps 
the concave edge of the next ; successive courses 
do not break joint, and there is no lap in Iho 

4871 



BUILDINa 


ordinary sense, but the tails of one row cover tlie 
heads of the course Mow from 3 in. to 5 in., 
and the alternate j idges and furrows formed hy 
the tKes run continuously from the eaves to the 
ridge. The tiles are l)edded and pointed in 
hydraulic lime and hair. 

Glass tiles can lx? obtained to work in with 
ordinary pantiles, and arc perforated and lixed 
with scr(‘ws. itidges are formed with simple 
convex tiles bedded in cement [47 1. Hips may 
l>e formed with similar tiles, and valleys with 
(’oncave tiles ; but in roofs of this class hips and 
valleys are, as far as possible, disp(‘nsed with. 

Special forms of tiles are manufactured of 
various kinds, and for these more elaborate 
precautions are taken against the penetration 
of wet, and a much larger portion of the lx‘d 
of each tile is visible in the tinisljcd roof, and in 
some cases almost the whole of the back in thus 
displayed. Such tiles are more expensive : but, 
on the other liand, a far smaller number ai‘(‘. 
required to cover a given area. As examples of 
this class, Venetian tiles may be mentioned |551. 

The sides of these tiles ar<* not quite paralh'l, Vait 
converges somewhat, and a rim or edge is formed 
at both sides, and the edges of adjoining tiles 
arc covered with half-round tiles, also somewhat 
tapered in their length. This makes an clTcctive- 
looking roof, and is watertight, but not proof 
against driving snow'. Tiles are also made in 
diamond and other ornamental forms, with 
tillets slightly raised on the two uppei’ sides, and a 
corresponding fillet on the lower surface of the 
two lower sides. 

Pitch of Tile Roofs. The fiat test pitch 
chat is considered desirable for a tile roof is 
45’, but roofs are sometimes laid as fiat 
as 30'’, hut should have hoarding and felt 
under them. The timlx^rs of a roof covt'red 
with tiles recpiire to be about 30 per cent, 
stronger than in the ease of a roof coverc'd with 
slates. 

Cement Filleting. In both slate and tile 
roofs where flu* work is not of a higl) class, tin* 
junctions Wtween the ends of slate roofs and the 
walls of parapets, chimney stacks, or otljcr brick 
faces, are often protected by tillets of cement to 
prevent the penetration of wet at these points 
157]. When newly executed, these arc usually 
efficient; but if any movement occurs in the 
rooff the fillets are apt to break away from the 
tiles or the w^nll, and to leave the joint to a con- 
siderable extent un])rolec(ed. 

Roofs of a Temporary Character. 

Some other forms of roofing may be mentioned, 
though they are not laid by the slater or tiler. 

The simplest of these is a covering of tarred felt, 
which may he laid by the carpenter. The roof to 
be covered is first boarded, and the felt cut into 
strips the length of tlie roof, and laid horizontally, 
the lower edge lapping over the edg(* of the hoard- 
ing and nailed, and the sides turned down over 
the boarding and nailed. The next strip of felt 
has the lower edge lapped over the top of the fii-st 
strip, and is nailed, and in a ridge roof a strip 
is nailed over the ridge. Such a roof is useful 
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only for temporary work and outbuildings, and 
has at the liest a short life, but this may be 
extended by taning the upper side of the felt, 
and sprinkling it with sand or ashes. 

Roofs of Weather Boarding. .Another 
form of temporfiry roof may be made witli 
weather boarding ; this is principally used 
for vertical surfaces, but may be omploy(‘d 
for roofs of sheds and outbuildings having 
a pitch of at least 27°; about ono-qiiartcr 
pilch and a greater slope than this is desirable. 
The l)oa»’ds generally liavo an average thickness 
of about* J in. and are cut with a weathtued or 
feather edge surface — tliat is, the lower edge is 
thicker than the upper one, varying, say, from 
\ in. to 1 in. in thickness, so that two boards 
can he sawn out of a plank 1.J in. thick. The 
under side of the lower edge is sometimes also 
rebated, so as to lit over the thinner edge of the 
near board, whicfii insures that tlic under surfaces 
lie in a plane. Such boarding is laid on rafters 
so that th(‘ lower edge, w^hctlicr it is plain or 
rebated, ovinfiaps the board below* it and is 
fixed with nails. The boards can be obtain(‘(l 
in long hmgtbs, and should I'xtcnd throughout 
the wliolc length of the roof, wherever possihh*, 
to avoid joints in the surface of the boards, and 
tlc' boards overhang slightly at tht' end, forming 
ridges. Tlu^ ridge is cov(‘red with a ridge piece 
cut from the solid, as d(‘seribed for roofs, covened 
with shingles After the roof is covered, it is 
generally protected wnth two or throe coats of 
lav. Roofs of this class are used for simple struc- 
tures and are formed without hips and valleys. 

Galvanised Iron and Felt Roofs. 
Galvanised corrugated iron is made in large 
sheets, and is sometimes undulating in cross- 
sections, formed with alternate^ rounds and 
hollows, or sometimes with broad fiat surfaces, 
with lounds ai intervals, 'riiis material may 
l)e obtained curved in its haigth, to suit a 
rounded roof. It is Ix^st* laid over boarding and 
felt. In laying, the sheets are lapped laterally 
to the extent of at least one eorrugation, and 
when .successive rows of sheets occur, the tail of 
one slipet covers the head of the next for fiin. 
The sheets are fixed by galvanised nails or screw.s 
with large heads, and the hole in the sheet is 
covered by a wmher under the nail. The sh(‘ct> 
can \w out if required, and zinc flashings may 
be used when necessary to protect the juncthm 
between the roof and vertical surfaces, as in 
lh“ ease of slated roofs. Six^cial galvanised 
ii’ori ridges are (*mployed for use where a ridge 
occurs, and thciso may be made to take th(‘ 
form of a continuous ventilating ridge. Messrs. 
Braby supply such roofs in special sheets 
to work in with the ordinary sheets, but in- 
cluding an iron kerb and skylight ; these are 
often useful for lighting the upper parts ot 
structures covered with this material. ()rdin>iry 
sheets are rolled in lengths of 5 ft. to 8 ft., and 
in widths of 2 ft. 3 in. and 2 ft. 9 in., with 3 in. 
or 5 in. corrugations, and in various thicknesses, 
varying from 16 to 30 in the Birmingham iron 
gauge. No. 16 is used for good work : 17 to 19 
for ordinary work ; 20 to 30 for eheai>er work. 
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By Dr. A. J. HERBERTSON, M.A., and F. D. HERBERTSON, B.A. 


Condiments and Spices. Many tropical 
plants yield condiments and navourinf^s. 'J’lie 
familiar spices— pepper, the berry of one tr<‘(‘ ; 
cloves, the lloAver buds of another ; nutmegs, the 
kernel of another ; maee, the laec-like husk in 
which the nutmeg is onelo'^ed ; and cinnamon, 
the bark of another, are all natives of the East 
Indies, but have been introduced into other 
tropical lands. fSc(‘ Food Stpcly.] (’loves are 
ehictly exported from Zanzibar and Feinba. The 
Vanilla orchid, a native of ( Vntral America and 
Mexico, is now cultivated in Eourbon, Mauritius, 
and other siiitahle rt‘gions. 

Cinchona and Camphor. A valuable 
product of the tropical forest is ciiicluuia, 
often called Peruvian hark. The cinchona, of 
whieli there are many species, is a native of 
tlie eastern slopes of the Andes, between It)’ N. 
and 20’ S. lat. Near the equator, it grows 
up to 10,000 ft. above the sea, but in biglur 
latitndoa it needs lower elevation. In Mafleira, 
whore it is now being grown, it is only found 
near sea-level. About half a century ago it was 
introduced into Algiers, Java, and liulia. It is 
now grow'ii in Southern India and Feylon, as 
well as in Sikkim and Ihiti>h Burma, but not 
enough is produced to meet the largo Indian 
demand. The bark of the cinchona yields 
quinine, ■w-hioli is used medicinally as a febrifuge 
and toni(7. 

Vamphor is obtained l>y distillaiioii from the 
chips of the camphor laurel. Formosa supjilies 
nearly all the market. J'he ihief markets are 
Hong-Kong, London, Hamburg, and New ^'ork. 
Besides its medicinal uses, camphor is uscil in 
making celluloid, smokele.ss oxplo>ivcs, etc. 

Bread • fruit Tree and Bago Palm. 
Two other trees, though not aotuallj’’ wild, 
require so little cultivation as hardly to bo 
agricultural products. 'rhesi' are the. bread- 
fruit of the Paeitio and the sago palm of the 
East Indies. The sago palm becomes mature at 
about 1.*^ years, and its pith j ields about 60t» lb. 
of sago. A month'.s work produces tAviee as 
much sago as can be used in a year. ,(hice formed, 
a plantation rcneA\s itself Avitlioul. further care, 
and only a little clearing and planting is required 
to form a new' one. Like the coco-nut palm or tho 
bread-fruit, the sago palm is on the border line of 
agriculture. Tli<' sago of commerce is exported 
through Singapore. It is rieh in starch, and, in 
addition to its domestic use.s, it is used to 
thicken cacao. 

Products of the Agricultural Lands. 

By far tho most important products of tho 
agricultural lands arc the cereals, or hrcad-stnlfs. 
Otlier important crops are various edible fruit.s, 
roots, tihre plants, etc. 


The tempei’ate ei'reals an' Avlieat, maize, 
barley, oats, rye, and buckwlieat. 

Wheat. Wheat, tlu' most valuable, has 
been cultivated for tliousands of yi'ars. As a 
result of long cultivation many vari»'ties arc in 
existence. White wheats yield a tini'r flour, 
but red wheats aie ol ton better suited to 
poorer soils. American Avbcals are hard, starchy, 
and yield little bran. TJie best varieties of 
wheat yii'ld as much as SO per cent, of flour. 
[See Aorkuu.TItre.] 

Wheat is particularly suited to clay soils and 
ri(th, heavy loa.ms. It can stand a fairly hard 
w inter, especially if tin* ground he protected by 
snow against- deep frosts. Where tlie wunt(‘r 
is not too severe it is planted in autumn, to ho 
more foiwvanl in the following season. This 
is winter wheat. Spriinf wlieat is sown in 
spring to ripen in the sanu' autumn. It requires 
a mean summer temperatuii* of at least or)' F. 
for three or four months to ripen, and grows 
best betwoi'ii 2.‘)'’ and 55\ though in Furope it 
is cultivated as far north as (>() lat. 'Phe ideal 
climatic conditions are cool, wet winters, which 
make tho pnwesscs of giMininalioii and early 
growth slow% and w'arm, sunny, dry summers. 
These conditions are admirably fulfilled j’ound 
the M e( 1 it erraiK'an . 

The Wheat Lands of the World. 

Wheat is now extensively groAM\ in the 
temp(*rati, zone. Euro])e ])rodu('es about half 
of the Avorld’s total cro]), luit <“onsumes more. 
The chief wheat lands of Fuiope are Ilungary. 
Kumania and Russia, all steppe lands. France 
grows enougJi Avheat to supply her envn con- 
sumption, hut exports a eonsidi'rahle pro- 
portion, making up the deliciency by import. 
Fn Asia wheat is increasingly grown in the 
steppes of Sibi'ria, a eontinuat ion of those 
of Russia. In the Punjab and thii Northern 
Hi'kkan it is an important winter <*rop. Aus- 
tralian Avheat is small in yield, but excellent in 
quality. In New Zealand tho yield is liigli. 
In North .America immense harvi'sts are grown 
in the Upper .Mississippi basin and in the Red 
IFiver valley. A very largo wheat crop is also 
raised on the Paeilie coast, ('specially in tJie 
Willamette and Californian valk'ys. 'Phis now 
goes mainly to Fast(*rn Asia. In Argentina wheat 
is grown Avithin a radius of about 100 miles of 
the moiilh of the Plate FLver, and the aiva is 
increasing with tlie facilities of transport. 

A considerable pa.it of ihe Avorld’s harA’(^sts 
are transported in the form of (lour. 1’his 
is particularlv tnur of the wheat crop of tho 
United States and Hungary. 'Phe importing 
(‘ountry loses the offa.l, A\lil( h is retained abroad 
for st(^<’,k feeding. 
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Tlie world’s crop at the beginning of this 
century oxcoeded 3,000,000,000 bushels, valued 
at £550,000,000. It is increasing aiinuaily, but 
consumption keeps j)aco with it. It has been 
said that “ the world's crop is yearly consumed 
m nearly to the danger line that very often the 
visible supply, or the amount knoum to ])c in 
the market, is reduced to a few million bushels.’’ 
It is a fortunate einnimsiance that the w'ide 
extension of th(‘ wheat area makes almost every 
month harvest time in one or other of the wheat 
lands of the world. 

The yield per aero vai ies greatly. Tn Denmark 
it is as high as 42 Kishcls, owing to the perf(M‘,tion 
of the agricultural methods. In England it is 
30 busliels, in New' Zealand 20, in Hungary 18*5, 
in Canada 15*5, in the United States and 
Argentina about 12*3, and in Russia 8 0. There 
is, therefore', imu^h room for increase in the 
w'orld’s harvest, both in acreage and in yield. 

The Wheat Fields of the Future. 
Tlie competition of tlie virgin w'lieat lands, 
though their yield is much less per a<*rc‘, is so 
serious in the aggregate that wheat eultivation 
no longer pays in this country, nor, ind(‘od, in 
Eastern Canada and the Eastern United States. 
The cultivation of wheat in tins country has 
rapidly declined, partly owing to the fall in 
prices due to increased (competition, but partly 
owing to a series of w'(‘t summers during the 
’eight ies, mid of equally disastrous droughts in 
the 'iiinetk's. 

The following table shows the aer(‘ag(' under 
wheat, tlu' price per (pmrlcT of 480 lb., and 
the import of cereals, raiv and manufaetun'd, 
for tJio bust quarter of the nineteenth century: 





Will'. 

Am.aq’p. 

T'l leo 
per qr. 

Oriiiii. 

Meal & Hour. 

Total, 

isr.'i 

3,r.l4,(M¥) 

4.V2 

r.l ,877,000 

(5,1 3(5, (KX) 

.5.8,01 .3, (KM) 

Isso 

3,()(j(J,(X»0 

44/4 

,'i5,2(i2,(X)0 

10,ri.'i8,000 

(m,S2(),(HM) 

1885 


32/10 

(51,400,01)0 

ir),S33,(KH) 

77,3.3‘2,(MK) 

isao 

2,4N4,(X)(» 

31/11 

00, 4 74, (MX) 

1.'), 773,000 

7(>,2I7,(MK) 

1.S'.».5 

i,4r)f;,(MH> 1 

2S/1 

Sl,7. '.(),( MK) 

ls,;}r, 8 , 0 (K) 

I()0,I1S.(I')() 

IWX) 

1, !)()!, (HK» 1 

2(5/11 

(5S,(51(5,(MM) 

21, 5 42, (MX) 

5M),1.5'<,(KK) 


During this jx^riod the maximum price was 
reached in 1877, when it touehed .5(is. t)d. per 
quarter, and tlu^ minimum in 1896, when it 
dropped to 17s. 6d. The following list gives 
the sources of our w'h(*at su])})ly in perceniages ; 


('nit(*0 StiUo . . 
Iloim* yfrovv)! . , 
('uriada . . 

. . 43 -5 

.. 2r(> 

, , S'4 



J odia . . . . 

.. (>-S 

Tlomc irrown 

.. 21 -n 

Argentina 

. . (5'r» 

Colotii.'d '/rown 

.. IS'3 

KuNsia . . . . 

. . 01 

i^rowii 

. . (iO’l 

Australia 

. . g 0 


— 

Rumania . . 
other sourrfti 

. . 1-4 

.. 31 

loo-o 


loo-o 


About two-fifths of the total supply is thus 
grown within the Empire, and rather more than 
half of this total in th(*se islands. The wheat 
supply of 1905 presented some exceptional 
features. India, Russia and Argentina each 
supplied nearly 25 p('r cent. ; Australia more 
than 10 per cent., and Canada and the United 
States each about 6 per cent. 

MaiBe. Maize, known in North America as 
Indian corny or corny and in South Africa as 
mmliesy is grown in regions with warm summer 
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da 3 r 8 and nights, and summer rains. In coim- 
trics with dry summers it requires irrigation. 
In good summers it ripens in sunny gardens in 
this country, the green cob, or ear, forming a 
delicious vegetable. Maize is grown in Hungary, 
Northern Italy, Turkey, Southern Russia, and 
Rumania, NortJx and South Africa, Australia, 
and in Mexico, where it forms the staple food. 
It is nowhere so extensively groAvn as in tbt* 
Stato of the Central Mississippi Basin, whicJi 
form the “ maize belt.” Tn 1905, 94,000,(M)0 
acres produced 2,708,000,000 bushels, the largest 
single erop in the United States, and four- 
fifths of tlie w'orld’s maize crop. Most of tlu' 
United States crop is used in fattening hogs 
and cattle. This is extremely economical, for 
meat realises a better ])rice than maize, and tlu* 
land is enriched by the manure of the stock to 
whi(;h it is fed. The maize imported into this 
country is chietly used for feeding horses and 
cattle. It forms an article of luiman food as 
cornflour (finely-ground) and hominy (coarsely 
ground). Ulucosc*, a substitute tor sugar, is 
))r(‘par(‘d largirly from maize, about fi(),()90,9()9 
l)us)u‘ls b(‘ing thus used annually. Other 
products are starch and alcohol. 

Barley. Barl(*y, the hardiest of cereals, has 
a wdd(T climatic* range* than any other, being 
grown in higher latitudes and at higher eleva- 
tions. Tn Norway it grows as far north as 
70 ’ N. Idle* best barley i.s grown in the wheat 
belt. Tn this country it does well in the dry 
<'ast(‘rn (‘ounties, ami parti(.udarly in Scotland. 
Tn the Unit(‘d Stat(*s the l>est is growm in Cali- 
fornia. As M foodstulT, barley is being displa(*(‘d 
everywhere by wdu'at, but it is in iiUTcasing 
demand for malting. The world’s annual crop 
is about 1,000, 000,000 bushels annually. 

Oats. Oats suit a climate where the sumnu'i s 
are too moist and cool for wdieat. They .‘ire 
groAvri throughout In'land, Scotland, Denmark, 
and Seaudiuavia. and in the otIuT countries of 
Europe, except round the Mediterranean, w'lieii* 
the summers aie loo dry. The (^Jiief exporting 
country is Russia. Oatmeal was long the stapN* 
cereal food in Scotland, and its cemsumptiou ns 
porridge is increasing in this country. Oats an* 
evervAvhere chiefly used as food for hors(‘s. 'rin* 
w’orld’s (Top is about 4,000,000,000 bu.sh(‘N 
annually. The weight varies greatly from 
season to season. 

Rye. Rye docs well on poor, sandy soils, 
and is suited admiralily to the infertile plaiu of 
North ( ’eiitral Europi*, Avhero it is th<; chief cei cal 
erop and breadstuff. It is grown in Russia for 
home consumption, the greater part of the win ai 
l>eing export'd. Rye bread has a dark colour 
and a bitter taste, A coarse wdiisky is distilled 
from the grain. 

Buckwheat. Buckwheat, unlike the pn*- 
ceding, is not a grass ; its fruit is rather a nut 
than a grain. It is also called m^ra^iny and is 
said to have been introduced into Europe by tlm 
Crusaders, or by the Moors into Spain. It is 
grown on poor soils for cattle and horses in 
Russia, North-east Germany, and Britanny. Its 
acreage in the United States has declined greatly 
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in the last 3.5 yrais. 'i’lu* jlowors of hiiekwlieat 
arc attractive to Ihm s, and prodnoo c*xoe11ent 
lioney. 

Rice. The <*(*i(‘a]s of tropical and sub- 
tropical lands are ric(', millet, and dhnrra, or 
Morjijhum. The temperate cereals can be ^rown 
at t^ni table elevati ns, as in the tif rra tempUula 
and the tierra jria of tin* Andes. Rice is the food 
of perhaps one-third of tin* Iniman race. Jt has 
been cultivated from a remote period in the 
monsoon lands, Avhere tin* rains occur at the 
rice-planting season, and has devc'loped many 
different varieties. Tin* ^vild rice, which is found 
in the marshy lands of Southern Asia, and 
Northern Australia, is probably the anc(‘stor of 
the cultivated plant. 

Rice requir(*s a. hot summer and coinph'te 
Hooding at. c(*rtain periods of gnnvth. It is 
admirably suit<‘d to the deltaic plains of tin* 
(hinges, Trawadi, .Mekong, ^^cnam, Red Riv(‘r, 
and other great riv(‘rs of the monsoon regions of 
South and South-ea.sl Asia. Here its cultivation 
is least, laboi-ious, as no artificial levelling is 
required, and Hooding occurs naturally during 
the heavy summer mon.^oon rains. It is. how- 
ever, too valuable to lx* confiin*d to such (h“ltaic 
jcgions. Over min*h of the rice area of Southern 
(hina artificial levelling and elalxuali* irrigation 
is necessary, as in the (hi'iigtii plain of tin* .Min 
River, <h‘scribed in an (‘arli(‘r .scrii“S of l(*ssons. 
Rice is grown in Japan, South(*rn China and the 
adjacent islands, the Philipjiines, Java, Cochin- 
China, Siam, Burma, India, Ceylon, Kgy])l, 
Northern Italy tin* Spanish province of Val(*ncia, 
and in the United States louiid the (lull’ of 
.Mexico, From ino.st of the rici* lands two crops 
an^ obtained in a year. The growth is rapid, 
(‘specially when the rice Helds are under wat(*r. 
At such times the plants grow .sc\eral incln‘s in 
twenty-four hours. The rapid gi-owth and prolific 
yield enabh* tin* ri(*e lands to support a (l(*ns(*r 
])()pulat.ion than any otln*r. 'fhe grain it.self is not 
.'Specially nutritious, being detici(*nt in fats and 
nitrogen, though rich in .starch. It contain.'^ 
litlh* gluten, and do(*s not make gootl bread. 
Rice forms tlu^ staple food of Ja])an, tin* Philip- 
pines, the Sunda Isles. Indo-China, and Southern 
China, ft is the larg(*st crop grown in India, but 
is not the staple* food. If mi.xed with other 
ingredi(*nt.s, it yields such fermented li(iuors as 
th(^ Japanese saki and arrack. 

The dense population of the rice lands leaves 
hut a. small margin for ex])ort. 3’h(* rice used in 
t his country comes ehi‘*Hy from India and Hurimu 
or from the Unites! States. 

Millets. The millets are iiuIig(‘nous in 
tropical and snb-tropieal eonntri(‘s. (‘(minion 
millet, a. native of the West Indies, is a prolific 
annual 3 ft. or 4 ft. high, yielding a very small 
hut very nutritious grain. It is cultivated 
extensively in India, where it forms the staple 
(cereal, as it also does among the jioorer elasse.s 
of Northern (‘hina, wlic*r(* rice is not grown. 
Being a quick-growing crop, it i.s .sow n frecpiently 
for an autumn harvest after the failure of the 
winter wheats in North (Jiina. The so-called 
giant or Indian millet is the dhurra or sorghum. 
It gi’ow’s to 12 ft. or 14 ft. in Northern (‘hina and 


Manchuiia, where it is (‘xtensivoly used for 
di.•^tilling spirit. It is also cultivated in India., 
to a small ext(*nt in Soutlieni Kurope, and very 
ext(*nsively in .Africa, where i( is kiunvn as (luinea 
corn and Kaffir corn. In (‘entral Africa much 
is made into native^ b(*(T, owing to the difficulty 
of k(*(*ping grain in a tropical cHimatc. Both 
mill(*t and sorghum are ext(*nsively grown in the 
Cnited Stat»‘s and els(*w’her(* for green fodder. 

Edible Fruits. Fruits are an excellent 
addition to di(*t, but only in excu'ptional eases, 
such as ilic date in the desert and the banana in 
C(*ntral .\frica, do th(*y bwin stajih* foods. They 
an* v(*rv perish ahlr*, and play only a small part 
in eoimiKTce. .\ common nu'thod of pn'paring 
them for trans])ort is by drying. A familiar 
examph* is the raisin, or dried grape. The 
( alining of fruit has Ix'come a very important 
industry, 'rinned piiieappl(‘s, p(*Helu‘s, apricots, 
(‘tc., can he bought mon* ch(*aply than (he fresh 
fruit. Fruits are. also utilised by allowing 
their juice to H'lment. In r(*c('nt years quick 
transport and improv(*(l methods of storage 
hav(* stimulat(‘d the fruit tiad(^ gn'atly. 

Temperate Fruits. Tlu* tundra and the 
high moors of temperate lands produe(* a eon- 
sidcrabl(‘ variety of small fruits. Th(* cranberry 
is made into wiiu* in Siberia, and is (‘xtensively 
iis(‘d in Ameii(‘a for sau(.*es, (*te. (‘ranberries ar(* 
imported into this country from Russia and 
Northern Kurope. 

The eharact(‘ristie temp(‘rat{^ fruit, is the 
a])pl<‘. 1( i.s the commonest orchard tree in 

Soutlu'rn England and Northern Franci*. Tin* 
fruit k(‘eps well in transport, and is largely 
export (‘d from Ka, stern (‘anada, the North(‘rn 
United Stall's and Tasmania, as well as from 
France and the (.’ontinent. The. fermenli'd 
juic(‘ yii'lds cider. .\])])l('s are ])res(*r\T‘d by 
drvinii in the form of Norfolk hilfcns and Nor- 
mandy ]>i,.pins. ‘riie p('a.r has a very similar 
i a.ng(‘, but is h'ss in demand, (’lu'rrii^s, plums, and 
the temperate stoiK’ fruits — plum, apricot, }x*aeh, 
etc. — play little pait in the world's commeree in 
th(ir fi'(‘.sh state, though large (paiutities an* 
pi’cscrved by cry-'^tallisation. Tm^ Balkan Penin- 
sula produces liiu* ])lums, which arc extensively 
(h ied and ( xportc'd. 

The Vine. 'Phe vine grows wild in the 
Ta’ica^us and .\nncnia, and was probably 
originally cultivated in Persia. It re((uir(*s long, 
dry summers and very warm autumns, a.nd is 
particularly .suit('d to the Mt‘diteiTa.n(‘an (*limate, 
tluuigh it is giown for vvim* consid('ra.hly fmth(‘i’ 
north. .\n inteivsting scries of t* x peri men ts made 
in the '.sevcnti('S and 'eighties with outdoor vine- 
yards in England showed that though excellent 
wim* was obtainabh* in good years, bad seasons 
r(‘siilt(*d in complete failure. For wine, the v'uu* 
can li.'O’dIy lx* grown succ(‘ssfully far north of the 
L(ur(* in We.stern Europe, but tin* northern limit 
rises with the inereasing h(‘at of summ(*r towards 
the east. Exc(*llent wines an^ grown on the 
southern slopes of the hills of East('rn Fran(ie 
and the. Rhine Higblaiids, w4ier(* t('nacing in- 
creases the amount, of sunshine ree(*iv(*d jscc 
Food Slitly). 3’he extreme nonh limit is 
rea'*hed in loosen, in about the hit itnde of London. 
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Further east the summers are shorter and the 
autumns too cool, and the limit of the vine falls 
raj)idly to the Sea of Azov. The vine is exten- 
sively cultivated in Western and Central Asia, 
hut as the use of wine is prohibited in Mohamme- 
dan countries, the fruit is preserved by drying. 
The vine is grown in North Africa, and jV)od wine 
is mad(^ in the Frcn(;h (V)lony of Algiers. It 
was introduced in the seventeenth century into 
Capo Colony, where it is exceptionally productive. 
In the New World, (California exports wine, and 
the vine is grown as far north as 42'^ N. in 
Ontario. In Australia, wine is exported from 
South Australia, Victoria, and New’^ South 
Wales. . 

The Wine » producing Countries, 

France, howx'ver, still leads among the wine- 
producing countries of h]urope. followed by 
Italy, Spain, Austria-Hungary, J'ortugal, jxnd 
Germany. Tlic most esteemed French wines 
ai’c the clarets grown round and exported 
through Hord(‘aux, and the champagnes and 
burgundies of East(.‘rn France. Italian wines 
do not keep w^oll, and are little in demand 
abioad. The most popular are the Tuscan 
Chianti and the Sicilian Marsala. Sherry, from 
the district round (Jadiz, is the most famous 
Spanish, and port, grown in the Douro basin and 
exported through Oporto, the he.st-known Portu- 
guese wine. Of Hungarian wines, the Tcfliay of 
the Theiss is the most esteemed, 'i’lie Hliine and 
Moselle wines of (hM’niany are in high r(‘put(\ 
Of <*xtra Europ(*an whines, the oldest favourites 
are Canary sack and Madeira. 

Brandy is tin* spirit distilled from gra])e-juie(*, 
the best l)(*ing made in the clianipagne country. 
Much so-called bratidy is mcrc'ly potato or other 
inferior spirit. 

Fresh gra]X‘s art' itn ported cheaply from Spain 
and Portugal, packed in cork sawdust. Sujjcrior 
dessert varieti('s also come from Fiance* and the 
(Uiannel Islands. Even South Africa and Aus- 
tralia eontrihuto in wint<‘r. Oried grapes or 
raisins eomi^ from the Mohammedan lands of the 
Eastern Mefliterranoan, or from Spain, w here the 
Mohamnu^dan tradition still lingers. Sultanas 
are a dried, seedless gra]ie grown in Asia Elinor and 
the -(Ege.an Islands. Tin* small, dark currant is 
prai^tically confined to Greece. 

The Olive. Tlic olive-tree is said to 
attain an age of over 1,000 years. The t(*rraeed 
olivti vards of the Sierra Morena in Spain, 
or of tfie Tuscan and (^impanian coasts of Italy, 
thus represent one of the most jiermanent and 
remunerative invest ments of human labour. The 
olive is grown throughout the ]Mt‘diterranean 
region, in tlu^ Southern C!riniea, and round the 
southern shores of the Black Sea. it has also 
been introduced into th(‘ New World, where it 
does well in (’alifornia, M(?xico, and Chile, and 
into those parts of Australia which have a 
Mediterranean climate. 

The fruit is rich in a palatable oil, which is 
expelled by pressure. This oil is extensively used 
for table puriH)se8and cooking in the ^foditerra- 


nean lands, which are too dry for cattle and where 
butter is an article of luxury. The finest table oils 
are those of Provence in France, and of Luccn 
in Tuscany. A second pressure give« a coarsei’ 
oil, which is used in soap-making. 

Oranges and Lemons. Another charac- 
teristic group of Mediterranean fruits are the 
orange, lemon, and citron. The orange-trci* 
lives over a century, and bears several thousand 
oranges annually. It is grown in all the 
Mediterranean lands, and in similar climates 
outside that region. It requires a winter tem- 
perature of not less than 4(F, and cannot stand 
frost. Tlu* lemon has a very similar distribution. 
The fr(‘sh orange is chiefly imported into this 
country from the Azores (St. MiehaeVs), Spain, 
Portugal, Sicily, Malta, the Holy Land, and the 
West lndi(‘S. Tn the United States oranges are 
grown in California, Florida, and Louisiana, and 
large (piantitiirs are exported from the West 
Indies and Brazil. The fruit is frequently pr(‘- 
served in sugcar as a dessert swi*etmeat. Its pi'cl 
is candied. From unripe oranges is distilled 
the liqu(‘ur known as cura<^oa. Lemons arc 
obtained from Italy. Sicily, and Spain. The linn* 
is largely grown in Montserrat for lime-juice. 

Figs and other Temperate Fruits. The 
fig is cultivated round tlie East ern Medit erranean. 
Hried figs are oxpoi’ted from Smyrna. Other 
temf)erate fruits are tlie almond, walnut, 
pistachio, ])omegranate and mulberry. ^Pln* 
latter is important in connection with the silk 
industry. Its fniil is palatable, but^ it is grown 
primarily for its leav(‘s, on whicli the* silkworms 
are fed. It is widely distributed, from Japan 
and Chimi, the great silk countries of the East, 
through ('oeh in-China, Bengal, and West(‘ni 
Asia into Southern Europe. In tlie liigluM- 
parts of Central Asia the dried and pulverised 
fruit repbu'cs sugar. 

Tropical Fruits. Of the irnmfmse variety 
of tropical fniits the most familiar are the 
pineapple and the banana, tliougli tlie mango, 
grape-fruit, etc., may occasionally be bought. 

The banana, a native of the East Indies, is 
now^ cultivated throughout the tropics, when* 
it largely replaces (cereals as an article ol' 
diet. The root stock sends up new sbans 
annually. A few months later these are laden 
with the immense clusters of fruit seen in mu’ 
mark(*ts. The yield per axnv is jiiohably 
greater than of any other food plant, wliih* 
the labour of eult ivation is very slight. Iinmensi* 
quantities are imported into this country from 
the (.'anaries, which supply the finest, and 
from Costa Ri(‘a and Jamaica, w^hich si'ud a 
largi*r but coarser variety. 1’Jiere is a vast 
import from the West Indies into the United 
Slates. The pineapple, a native of tropical 
America, has been introduced into the tropical 
lands of the Old World and Australia. It is 
largely exported from the West Indies into the 
Unit-ed States. The bread-fniit and the coco- 


nut palm hardly deserve the name of agri- 
cultural plants. 

Continued 


4876 



HAND & MACHINE LACE-MAKING TEXTILES 

Hand-made, Point and Pillow Laces. Birth of the Lace Loom. Heathcoat’s Lace 34 
Machine. Bobbin and Carriage, Comb Bars, Point Bars, and Other Appliances r.M.tiinuMi ri..,., 


By W. S. MURPHY 


Point Lace. Laoo is a fabric formed by 
intcrlooping and intertwining threads in the 
shape of a continuons mesh or iigure. 'Pla' 
making of lace seems to liave U'en esteemed an 
elegant oeeiipation for leisured ladies in tlie (‘arly 
civilised communities, and the art has not lost 
its domestic and feminine character. 'Phough 
now of considerable industrial inif)ortanee, laee- 
inakij^g may Ix' classed withembroid<‘ry, erotchet- 
ing, needU‘work, and crewel work. Hand* 
mad(‘ lace is divided into two classes— (1) ])oint 
or needle lae(‘, wrought on one thread and twined 
into the patt(‘rn, and (2) pillow lace, composed 
<4 many different threads wrought togc'ther to 
form the fabiie. 'Phe finest and most valuable 
of all laces is th(‘ “ Point iPAlencon," named 
after the French town most famous for its manu- 
lactun*. This lace is not a single fabric, but a 
( ()m])osition of several, some jiatterns requiring 
the assistaiK'c of twelve workmen, <‘e.eh making 
a different pail. Brussels point, enjoys a higli 
reputation. It also is a composite fabric, lM*ing 
made of ground mesh and figured pattern. 
Among other famous point Ukh's, the leading 
varieties are Valoncienncs, Caen, Chantilly, 
and British point. From the natur<‘ of the 
jnoduetive method, it is inevitable that the 
variety of this lace should b(‘. very great. KvtM'v 
n(‘edl(‘-laee worker gifted Avith imagination 
might very av(‘11 invent a new form of lace. 

Invention of Pillow Lace. Point 
lace is necessarily costly, and accessible only to 
the very wealthiest class of jiersons as a pur- 
chasable commodity. Lace became industrial 
and commercial through the invention of pilloAv 
lace. A Dutch lady, Avho.se maiden name was 
Barbara Ktterlein, the Avih^ of a master miner 
in Annaberg named Uttniann, is credited with 
inventing pilloAv lace, in lilbl. 

Method of Making Pillow Lace. First, 
the pattern is prieked out oii parehmenl or 
strong pawr in ])in-holes, and fastened on the 
pilloAv or eushion. JToviding hers(*lf Avith a 
numVier of ])airs of lace stieks about four inebes 
long, and (‘ai*b connected with its felloAv by a 
tlm‘ad whieb at each end is jiartly Avouml 
round tlu^ top of the stiek, the Avorker takes the 
eushion on her lap. Sticking successive pins 
upright In the holes, and hanging the threads 
round each om* as soon as it is set up, slie begins 
to intertAvist and cross the threads hy jiass'iig 
the little sticks over and under each other as 
they hang down loose on the surface of th<‘ 
emshion. When all the holes have been filled 
with pins and all the threads have been twisted, 
and the sprig ha« been formed, to join the parts 
of the sprig a stitch is taken up through one of 
the pinholes Avith the needle-pin. Through the 
loop thus made one of the lace sticks i.s passed, 


and the thread on it is knotted Avith one of its 
fellows. When all tlu^ sjirigs or parts of the 
pattern havi^ been formed, tiny ar(‘ made up hy 
fixing them on the pilloAv all together, and efi’eet- 
ing the joining hy means of thr(‘ads and lace 
sticks. 

Xhe Hand Method* 'Pho lace studi^it 
should thoroughly understand the hand method. 
In the “ Kncvelo))adia Francaise ” a Avriter has 
giA<*n a fine dt^scl■iption of tin* method of making 
the most elaborate form of pilloAV lace. 

“This is a Avork in gold, silviT, silk, or linen, 
made upon a cu.sliion hy the u.se of a great- num- 
ber of small bobl)ins on a di'sign traced upon 
papiT, and tAvo .sorts of [lins, anil Avbieh may be 
]o(»ke(l upon as a composition of gaii/x*, Aveaving, 
and embroidery, beeausi‘ there ;a*e many points 
and thick threads introduecd, of Aveaving, for 
there arc parts Avhero the re are propiT Avarp and 
Aveft, and avIutc the tissui' is the sami‘ as that of 
the Aveaver ; of ganzo, lx‘ea,usc patt(‘rns are 
(‘xeeuted upon it, and the threads Avhieh might 
have lH‘en considered as l.K‘ing warp and vvi‘ft are 
often AvithdraAvn fiom each oth(‘r hy crossings. 
Of three things, one is mMasssavy in making l.ie(‘ 
on th(‘ cushion either to composes or make it 
from one's own ideas, which suppose.s imagina- 
tion, design, tast(\ knoAA ledge of many “ points," 
faculty of employing them, and even invention 
of other meshes ; or to he able to Avork out a 
pattern given on papiu’ ; oi‘ to copy a lace already 
made, given for thi^ purpose, Avhieh supposes le.ss 
talent but a fxTfeet knoAv ledge of the art. It is 
then usually neei'ssary to copy from designs 
pricked carefully on vellum. 'I’he art of tlu' 
* piquer ' is to ilisccrn exactly tiu* points Avhcr(‘ 
the j)ins must b(‘ placed in order to keiq) out the 
threads in tin* proper jiosition to form the 
designi'd meshes, etc. ; to a.scertain by iMroful 
(‘xainination all the points needful to carry out 
the cour.s(‘ of Avorking, <-om posed, as it is, of 
sometimes intermingled points, and somi'timcs 
points suciu'cding each otluT. If a mi^sh k* tri- 
angular, three jiins Avould he ncci'ssary ; if 
quadrangular, four, and one pin must also Ix-r 
placed in the (-(‘ntre to jiioduce thi^ opening 
required. 

“ The workAvoman, hy count ing the thrcad.s tliat 
need to he siqiplied, knoAvs exactly thi^ number 
of bobbins - t)b, 80, 100, loO, or 2tK) Avbieh 
will bf required; and each is suflieiently filled 
with thread. Placing a large pin on tlii^ eushi«)n, 
and having fastened the threads of as many 
bobbins as she can attach to this pin .so that 
there sliall not be any thread given off mineees- 
saiily, she places and fills a seeonil, third, fourth, 
and so on in a liorizontal line Avitli the first, 
till all are fixed that arc neeess<ny. 'J'he pattern 
is then placed behind the pins. It is not diffiiuilt 
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to loam the mode of making any sort of mesh or 
point if the threads of which' it is found to bo 
composed be each numbered, ns 1,2, 3, 4, 5, 6, 
7, h, 9, and so on, if so many are used in it. Let 
these numbers lx? invaria})ly considered as 
attached to th(’! same threads and bobbins. 
Think of the first that goes from left to right or 
right to loft as number 1, the second as number 2, 
and so on. Wlauiever a bobbin is displaced, 
consider it a new arrangement of the whole. 
Have pajx^r at hand, and write the positions* 
down in order to become perfectly acquainted 
with thi'in — i and 4, 8 and 8, and so on until 
they are well arranged in the mind and under- 
stood. Thus, a knowledge of the points may be 
qiiiokly obtained, and the habit of managing, 
arranging, and finding the bobbins again will 
be acquired, so that in a wet'k all that is wonderful 
in the art of laeemaking will disappear— at least, 
the writer found it so. 

“Twisting is {leeomplished by passing the 
threads round ciieh other so many times, more 
or less, as is ih'sired for the mesh, first the two 
next to one another ; then the next two ; after- 
wards taking one of each of these and twisting 
it ’with its neighbours before twisting elscwheri*. 
The crown, cross, or knot, is needed to complete* 
the mesh, and its formation closes uji, c.nd ties 
or binds the work. 

“ Linen work is simply ])assing those threads 
from number 1 to number 3, 2 to 1, 4 to 2, and 
3 to 4. 'Inhere* is no twist. Then leaving the 
two bobbins Avhieh are most to the left hand, 
and taking the other two that immeeliately 
follow on the left, they pass from left to right, 
}mtting 2 on 3, and going on as before. The first 
movement dilTers, the rest are the same. 'J’hen 
it was I on 3, now it is 2 on 3. Weaving, or cloth 
work, is always finishcxl by a mesh. I'lie method 
of making meshes and cloth work being under- 
stood, now designs may be easily produced, new 
‘ points ’ devised and executed, and thus 
surprising patterns be wrought, filled with pre- 
viously unknown arrangements of thread*^.” 

Centres of Pillow Lace. France 
oeoupies the premier position in this industry, 
Belgium coming next in importance. The chief 
centres in the former country are Caen, Tiayeux, 
(■hantilly, Lilk*, Arras, .Mireeourt, Du Pay, 
Bailleul, and Aleii(;oii. The Belgian pillow lace 
industry is ijarriod on in Brussels, xAntwerp, 
Malines, Yypres, Bruges, Ghent, Menin, Courtrai, 
Alost, and the villages round these places. 
Certain districts in Kngland have Ixxm uhmtified 
with the laee trade, notably Bedfordshire, 
Buckinghamshire, Nottinghamshire, and Devon- 
shire, each locality having a stylo of its own, 
which (‘Xpert s at once recognise. Essentially a 
home industry, and calling fin* highly develojxid 
skill, pillow laeemaking flourishes best in small 
rural villages, and sporadic growths have 
occurred in most counties south of the Wash 
at various periods. Limerick and l)onaghad<30, 
in Ireland, produce laces of special character 
much admired. 

Teaching Pillow Laeemaking. Being 
a domestic art as well as an industry, many ladies 
acquire a knowledge of the work for the purpose 
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of making laces for pert^onal use. In London 
and other largo centres, as well as in the rural 
districts mentioned, private schools exist for the 
teaching of laeemaking, and several institutions 
of various kinds include the subject in their 
curricidum. The Homi^ Arts and Industrial 
Association, Albert Hall, Kensington, London, 
S.W., and the Royal School of Necdk'work, 
Exbii)ition Road, South Kensington, are the 
leading (jentres of information and instrnclioii 
on the subject. 

Hand and Machine. Our object being 
purely the investigation of industrial processt's, 
hand-made lace may appear some little way 
beyond our province. But the student of lace 
who does not know something of the hand-mad^* 
laee industry is ignorant of the basis of the whol(> 
trade. Many ingenious m .-chanics have faiU'd 
to mak(‘ practical valuable idiMS for the improve- 
ment of the lace loom because they had not m 
grasp of the })rinciplcs of laeemaking. It net‘i] 
hardly be said that the designer finds in study ol 
liaiid-made lac(^ the most fruitful source ot 
inHj)iratioii. 

MACHINE-MADE LACE 

Real and Imitation Lace. Machine 
made lace was once calk'd imitation lace. ; hut 
the powi'i: of the manufacturers has wj]x*tl out 
the distinction. It* is ridiculously contrary to 
fact to say that all hand-made lace is mon* 
valuable than any kind of machine-made ku'e. 
or that all variety's of the latter are imitations of 
the former. Many Ixuiutiful designs havcf 
originated in the designing-room of the lac(' 
factory, and much hand-made laee is little betti'i* 
than a waste of good material. Th(» laee maiiu- 
fjicturcr is kept true to art and utility by th(' 
stern discipline of the market ; hand-made laee 
is proteelt'd by a prcqudi (.‘0 in its favour. 

The Birth of the Lace Loom. If one 
were asked what machine used in the textile 
industries is the most wonderful, we should 
unhesitatingly give the palm to the laee loom. 
Originating from the knitting frame, whieh is 
itself a highly ingenious piece of mechanism, 
the. lace loom has been harmed into a mar\el 
ot mechanical ingenuity. In its early form, the 
lac(? loom is simjily a hosiery machine UH(‘d toi' 
making lace fabrics. When Strutt added on the 
ribbing apparatus, and Butterwortb and Fl.c 
contrived the ticklers, the lace loom had actually' 
come into existence. From about the middl(‘ oi 
the eighteenth e(‘ntury onwards the adaptation oi 
the hosiery frame to the imitation of laee became 
the rage among meeh!».nics in Nottingham- 
shire, Lc'ieestershire, and London. So nunuMoiH 
arc the inventors who contributed to the develop 
mtuit of tile hosiery frame into a lace macliiiiv- 
that there is not a historian with any claim to 
authority but who gives a list of invent (.irs, 
including some names unmentioned l)y otherN. 
Even Fclkin, the historian pir excellence of hosiery 
and lace, has omitted some names worthy oi 
mention. Our aim being purely practical, wc 
omit all but the most conspicuous invent(xs. 
concentrating attention on the mechanism and 
the course of its development. 
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219. II EATiK oat’s lace LOOM 


These bars are divi- 
ded into grooves, 
combs [221], extend- 
ing at right angles 
to their length. 'Pile 
bars, ky are fixed in 
front and behind th(^ 
warp threads so Uiat 
the combs form llm 
segment of a circle. 
When the carringi s 
containing the bob- 
bins have been fixod 
in the grooves of tli(‘ 
comb bars, the U\,) 
sets, one on oiich sidf* 
of the warp, are k(‘pi 
at equal distances 
laterally and in tlu' 
line of the waip 
threads upon whicli 
they are to operate. 

Shifting Bars. 
Hanging in tlu' 
centre of the circlt*. 
the eircumforenci' cl 
which is the coin))^. 
arc long levers, 
named ffhijiing oi 
conducUng bars. Hy 
those the bobbins 
are made to move lik<‘ 
so many clock p(ni- 
duhims oscillating 


Heathcoat’s Lace Loom. Invented in 
1809, John IToathooat’s loom (2191 contains the 
principle of all the lace looms since \ised, and care- 
ful study of it will enable the student to follow 
intelligently all the suhseciuent developments 
of lace machinery. 

Beam Rollers. Two Toiler Ix^ams form 
the top and bottom extremities of the loom ; 
tJie lower one is tlie ^vai’p Ix^am, and the upper 
roller is the eloth lM‘am. The warp threads 
are thus stretched almost perpendicularly. 

Warp Guides. Two sets of Vipright 
guides each carry altcrntiie threads of the warp, 
acting in af manner not unlike the healds of an 
ordinary cloth loom. 

Carriages and Bobbins. Hero we como 
to Ihe first novel featiii’c in tlie lace loom |2201. 
'riie bobbins,^, are made of two flat round dis(!s, 
connected at the centre by a short spindle. 
Round this spindle the thread is wound, filling 
up the space between the discs. The carriage, a, js 
a fine piece of brass plate, with horns, c, at each 
side to slij) into the eatch-bars on which they 
work within tlie comb bars. In the iinjiroved 
carriage* a round hole with grooves is cut in tho 
(Mmtre^ of tho plate, to contain the bobbin, and 
through tho head a very small hole is drilled to 
Jet througli tho thread of tho liobbin, or shuttle. 
A small spring, h, is screwed on to the cairiage 
to hold tho bobbin in place. 

Comb Bars. In the “ Old Ix>i;gliboroiigh,” 
ns this loom was named, there wore two tiers 
of bobbins. There wore, therefore, two carrying 
comb-bars, extending the width of the loom. 


along the grooves. The bobbins are passed hfilt 
way through the warp threads by the mu* 
shifting bar, and are caught by the other barjuid 
carried thi’ough to tho other side. 

Points Bars. On (‘ach side of the wiirp 
is a long bar, studded with as many points ji. 
there are threads in the wai'p. These bars am 
made to move backwards and forwards on pi\ ot<, 
the points passing alternately through the warp. 
'Phe uses of these ^loints shall bo seen in tlic 
woi’king of the loom. 

Bobbin*net Loom at Work, llaviim 
noted the prineipal parts of the loom, w(* can 
now observe the productive process. When the 
shifting bars have ptissod the bobbins containing' 




the thread tbroiigh the v arp. 
“ the eomb bar wWch 
C ARRIAGE Olf thoiu OH the othor side m- 

HEATIIPOATS NET eei VOS a lateral motion eTp. a I 

^ to the space of two warp 

threads. If, then, the bobbins be brought hack 
on the contrary side of each warp thread, ( acn 
Aveft thread will have been twisted round a war)) 
thread. If tho comb bar in front be now moveu 
laterally till each bobbin stands, opposite to tin* 
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Space from which it started first, and the threads 
be again passed through to the back and brought 
again to the front of each warp thread, the whole 
of the threads will have boon twice twisted. 

Meshing. Wo have adopted the hypo- 
thetical tense in the foregoing Ix^cause another 
Operation takes place midway in the one de- 
scribed. Before Iwing tAvlsted, one half of the 
threads of weft must be moved to tlio right and 
the other half to the left. Tliis is tlui work of 
tlio point bars. Previous to crossing, every 
other bobbin is moved so tis to form a distinet 
row, making two row's of tlu^ whole, one a little 
lx?hind the other. The point bars are moved so 
to enter the first row', and then by a lateral 
movement slide till the points ai*o opposite to 
one division further to the left of the second row. 
The points are now advanced through the second 
row^ As a result, the right side of the threads 
of the first row is in contact w'ith the left side of 
each pin, w'hile the left sid<^ of the second rt>w' 
of threads is contiguous to the right side of each 
})in, or point, and the w'eft threads are crossed. 
'Jhis has prepared them for twisting with the 
w'arp threads contiguous to them. The ihreacLs 
thus crossed and twisted are carried up towards 
the cloth Ix^ain, and leave? sj)ace for further 
oiK?rations. When in the loom, the warp is 
straight, with the w'eft twined upon it [222). 
After coming olT, with the tension of the warp 
released, a fine mesh [223J is formed. 

A Clever Adjustment. When each 
row of meshing has been formed, the w'eft 
bobbins and carriages moving to the right -will 
hav(? made the end of that row' one carriage and 
bobbin too many at the right hand, and at the 
l(*ft hand one l.)obbin and carriage too few. But 
the same imist happen Avith tlu? ioav of bobbins 



222. BOBHI.N-NET AS SEI.’N IX TJIE LOOM 

and carriages moving to the left. To redress 
the balance, an ingenious contrivance called 
a tnmaiwul has Imxui invented, w'hich transfers 
the carriages to the lacking ends, both back 
and front, restoritig the full s<‘ts. By tins 


means the course of the weft from end to end (4‘ 
the piece remains unbroken, though each bobbin 
carriage of the sets changes its pla<*e (?verv 
series of meshes the full wudth of tlie machine. 

Improvements on Bobbin»net Loom. 
Heathcoat and many other ingenious mechanics 
added improvenuutts to the wondmful loom. 



223. KrNISJIKI) BOHIUN-NET 


^lost of these improvements, however, aie of 
little practical intcrc.st, U^cause consisting in 
the adaptation of the loom to the production of 
special fabrics which had their day of fashion 
and tlum |)assed out of use and memory. (Jthers 
made serious contributions to the cfiicumcy of 
the loom, the most notable being the pusher ” 
device of Samuel t'lark and Janu's Mart, and tim 
Levers patent. Tht^ former as a nu*r(? improve- 
ment may be bri(‘liy noti‘d ; but the laths-, 
having become the liighesi foi ni of lacti loom at 
the present day, must Ik? studied at some length 
by itself. 

Pusher. Always in his mind tin? laco 
worker had an ideal loom which Avoiild twist, 
mesb, double, twine, and loop, in all directions 
A\ithout check or limit. For this ideal m?arly 
every loom inventor wrought. Jn 18 1 ‘2 Messrs, 
(’■lark &. Mart, of Nottingham, look out a ])atent 
for a loom which is thus descrilH'd; “The 
carriages containing the bobbins were puslu‘il 
by long insi laments through the warp threads, 
w'liich bobbin threads \\-(‘rc drawn off downwards, 
and the net thus formed Ix-low was carried on a 
work beam, also in tlu? reversed ])osition. The 
carriages were held on shoi t combs only by the 
t(*nsion of the bobbin threads. An importaul 
difference exists bi'tween the donble-ticr circular 
machine and the pushtu-. In the (*ircular 
( Hcathcoat's) pairs of bobbin threads, with 
their carriages, must necessarily act t-og(‘th(‘r. 
Tlicy cannot b(? parted in operation and effect ; 
wht?reas in the ])usher every bobbin and carriage, 
being each op(‘rated iipt)n by an indcjiendent 
pusher just as wauled, can be. obliged to proci-i-d 
in anv direction, or nuuain at vest. Thus cloth- 


work can be made mon^ unifoi iu and clear.” 
Cunfin nnl 


Ik 


4881 



Group 24 


PHYSICS 

AN ETERNAL LIVING THING 

34 

Physics, The Mother of Sciences. Its Conception of the Universe. 

Cun tinned from 
p»Jto 4700 

The World is More Than a Machine. Some Books on Physics 


By Dr. C. W. SALEEBY 


'XHKRE now remains only sufficient space to 
^ sum up the conclusions which we have rejK-licd 
after our long survey of the field of pliysics, and 
to make certain comments upon its chametcr. 
In the first place it is t^o bo noted that there is a 
whole realm of physios — not of subject matter but 
of method — to which we have scarcely alluded. 
Til is wo m.ay call mathematical physics. It 
would have been out of place here, but that is 
by no means to deny its cardinal importance. 
The incessant and inextricable inter-relation 
of physics and (rheinistry has again and again 
been insisted on, both explicitly and by cross- 
referencec.. In our latter pages we have been 
introduced, very briefly, to the new science of 
physical chemistry, which is neither physics nor 
chemistry, but both, and which is steadily 
tending to subordinate chemistry to itself and 
to explain all chemical processes in physical 
terms. 

The Un'ty of the Sciences. We 

have also been constanfly led to bc^lievo that 
physics is involved in all the othei* sciences ; 
in st dying light, for instance, we saw that we 
were on the way towards psychology, or, at any 
rate, physiologi<’al psychology. No more than 
chemistry can this science be divorced from 
physical conceptions and physical methods. 
•Similarly, in the ciise of geology it might be 
shown that these concepts and these methods 
are all essential. Tlie prime geological problem, 
for instance, that of the formation and (tooling 
of the (uirth, is really a physical problem on a 
great scale. 

Similarly, the science of libs wbtjther of 
animals or plants, is coming ev(;ry day more 
t!learly to ret^ognise the need of physics. There 
has been entirely banished fi’om biology the old 
(ionception of the vit.al force. The (;n<a*gies dis- 
played in living matUir are included in the 
“Correlation of the Physical Forct^s,” and fhe 
phenomena of living matter display not the 
smallest infraction of the universal and funda- 
mental j)hysical law of the conservation of 
energy. In short, if we use the term Natural 
Stiience to include all the concrete sciences — 
pliysics, chemistry, geology, astronomy and 
biology — we are forced to the conclusion that 
b(^fore very long, perhaps, all of tht?se will bo 
recognised as physical sciences or iis subdivisions 
of physics — a great name which, as the reader 
will remember, is derived from the (Jreek word 
for Nature. 

But the material and the objective are corre- 
lated with the non-material and the subjective. 
Hence the facts of physics have to be recognised 
even in what used to be (;alled the mental and 
moral sciences. Ho will greatly err who ignores 
]>hysios in his study of mind, as we have already 
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Been. Similarly, it has been shown, and })n‘- 
eminently by Herbert Spencer, that physicnl 
principles ai‘e of value in the study of sociology 
and even of ethics. 

Physics and Philosophy, In a word, 
physics is, as Bacon said, “ the great mother of 
the sciences,” and thus it is pre-eminently tJu^ 
Bcieneti with which divine philosophy herself has 
to reckon, or, rather, we should say it is the 
science with which false philosophies have to 
reckon, and which, if it be true, nuidcrs lh(‘ 
most invaluable services to philosophy. Time Avas 
when ail the phenomena of the world, or, at any 
rate, all thos(^ Avhi(!h were of special interest, wtac 
thought to be arbitrary and capricious. The 
idea of law, as we understand it, was absolutely 
non -exii? tent, even in the mind; of the Avisest, 
2,500 years ago. It if., indeed, very far from 
asserting its due dominance over the thinking of 
all thinking nuui even to-day. The growth of 
the belief in Law has synchronised with, and 
dep(‘ndcd upon, tlie growth of our physical 
knowledge. 

One by one, litt h* f)h('nomena and big pluaio- 
iiiena have been (^xamimid, and found to exhiliit 
constancy. Kveryoncj knows bow the pheno- 
mena of the heavens were once regard(‘d :is 
dependent upon the arbitrary Avill of some 
capricious spirit or spirits ; but now yoiii- 
sistronomer predicts the return of a conu^t. in a 
century, and it arrives punctual to th(‘ day. 
Such a prediction is accomplished by the use of 
purely physical methods, and has established tic* 
conception of law in respect of ctdcjstial pliysics 
It is only among the Jiiost ignorant, and super- 
stitious ill our own country, or amongst tls* 
population of such a benightetl country as Spain, 
where medheval ecclesiastic ism still holds it^ 
sway over the human mind, that a comet oi’ an 
eclipse can (fausc; alarm. The invariable rule* is 
that as knoAvledge groAvs the realm of laAv i^ 
recognised to extend. Thus, if Ave take tlu* 
branch of physics which to-day is least ;id- 
vanced and least, capable of prevision, we shall 
find, as we might expect, that this is preciscl> 
the braneb in Avliieh the reign of law is l(‘a.4 
rc'cognised. 

The Reign of Law. We have devoted 
some little part of our course to the study of 
meteorology, “ the Cinderella of the sciences. 
But everyone knoAvs how far Ave yet are from 
effective prediction of the Aveather. There 
no sign of law, at any rate to the “ man in tin* 
street, ” and this is best illustrated by tlxc fai t 
that petitions for fine weather or for Jain arc 
still sent up in our churches, though no oin' 
AA'ould dream of praying tliat, in any particular 
instance, or for any particular purpose, the Lnv 
of gravitation should he abolished. Yet tin* 
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changes in the weather are due to la^vs just as 
invariable as the law of gravitation, which is, 
indeed, one of them. 

Having successfully asserted the dominance 
of law within its own proi>er realm, physics 
has already demonstrated its dominance in as- 
tronomy and in chemistiy, as physical chemistry 
is now proving. And the claim of physics is to 
as.sert, what every man of science belit'ves, that 
the sway of law is universal. Every year s ad- 
vance in science brings furtlu*r support- to this 
doctrine. * 

The Unity of the Universe. Physics 
does even more, because it is over more positively 
asserting that the whole objective Universe must 
h(‘ conceived of as a mechanical or dynamical 
system swayed by the laws of motion, gravita- 
tion and the like. When we were discussing the 
doctrine of energy we saw the tremendous 
character of the verdicts which physics tlius 
thinks itself capable of pronouncing u}xm the 
past history and upon the future of tin* Univcr.se. 

The supreme serviet* of physics to ])hilosophy is, 
liowever, the demonstration that the Univ(‘r.so 
is really a f/nf verse. This follows in two ways 
from the cre(‘d of physics. In the first [>lac(‘. 
it follows from the omnipresent sway of physical 
Jaw. (Gravitation is true here and b(‘yond 
Sirius. The laws of motion were equally true 
a thousand years ago as to-day. VV^e cannot but 
belicve that the Ihii verse is om^ if realise that 
its modes of act ion are uniform, all dilferenees of 
time and space notwithstanding. 

S(^condly, ydiysics teaches us the unity of the 
Universe by its grand ])ro posit ion that all the 
m iltiplieity which the Universe presents to ns 
can 1)0 resolved into dilTering hut intendiangc- 
able faspeets of one and the same thing. M’his, 
as we have already seen, is a (juite modern 
discovery. Men now' living, and notalily T^ord 
Kelvin, can remember th(» days when the tloe- 
trine of energy was first formulated. The last 
few' years have amay.ingly extended this proposi- 
tion, Tn still further support of the pioposition 
that the Universe is really one, they haver actu- 
ally (‘nabled physicists to abolish the dualism 
that had hitlKUto obtained, of matter on the 
one hand, and energy on tlur other. 

A Doctrine Swept Away. 1’he doc- 
trine of the conservation of matter, or of mass, 
ha.s l>o(‘n clean sw'e{)t aw^ay, and we now' con- 
ceive of mass in terms of the vaiying velocities 
of (electrons. Matter can no longer be regarded, 
therefore, as ultimate, and the concept of energy 
is seen to be more comprehensive than ever. 

We cannot say, how c'ver, that w e have reacdied 
any finality, notwithstanding the fact that we 
ha ve disposed of matter. There rema ins t he ether, 
our conceptions of which are, as a matter of fact, 
material, and arc merely transferred to it from 
our conceptions of matter. Nevertheless, physics 
can fairly claim, and with more verity every 
thiy, to have rt^ndered supreme service to phil- 
osophy in domomstrating by the seientifit% induo- 
tive or a posteriori method, that which the soul 
of the philosopher has alw'aya inclined to b(*lieve, 
indepen3ently of any kind of observation or 
scientific proof— namely, the unity of all things. 


rile scientist should liavc^ no prepossessions in 
favour of any view. His husine.ss is simply 
to observe and correlate facts ; hut in so doing 
he finds that he is inevitably led to a demon- 
stration of that unity which, m the eyes of 
philosophei*s, has commonly l>een regarded as 
a necessary, intuitive, a priori, or self-evident 
truth. 

Physics and Eternity. We are not 

forgetful that a course on philosophy is awaiting 
our eonsidcnition. and it w ill he well if from the 
hard facts of science wc can construct- jv firm 
foundation for our philosophy. “ To the solid 
ground of Nature trusts the mind which builds 
for aye’' (Wordsworth). The df)ctvin(i of the 
conservation of energy has two asp(‘cts, only 
one of wliich is repre.sented by its name. U 
states, firstly, that nothing is destroyed, and 
secondly, that nothing is created. If this be true 
now', as the physicist b(‘liev(^s, he has no reason 
to think that it was ever nut rue. Now' observa' 
the stujKmdous character of (he proposition 
W'hich we cannot but inf(‘r from this doctrine 
of physics. It is that there was mwer any 
“creation” as the medueval orthodoxy, or the 
untutored child, con(‘eivcs of that process. H 
w^e go back to t]u‘ spc'culations of llu* great 
Aristotle, w o find that he has no idea of creation - 
creation out of nothing. The world for him 
had always (‘xisted in some form or ot her. Them 
never was a }>eginning. There never was crea- 
tion out of nothing. Hut the reader is w'oll 
aware that certain old views of the history of tlie 
wt>rld, which no educated peusou uow' legards 
as forming any (‘ssential part of the truths of 
Christianity, were implicitly b(‘li(‘ved a- few 
centuries ago. 

The World is not Merely a Machine. 

Thus, when after a tremendous struggle the 
philosophy t Aristotle came to he accepted liy 
the m(*dia‘val (’hiirch, and was converted into 
an orthodox form by the gn-atost of its eom- 
mentators, St. Thomas ;\(|uinas, om* of tho 
greatest men (»f the thirteenth century, b(*ing 
second only to linger Bac»)n, the idea of creation 
out of notliing, which would have si'cmed piuaile 
t-o Aristotle himscH’, and which, as a mutter of 
fiiet, is ineorie<a'vabl(*, was restored. Mod(*rn 
physios, however, will have nom^ of this, and 
has gone back to the Aristotelian conception. 
^Tho doctrine of tho eonscawation of energy 
directly denii‘.s creation out of nothing, which, 
in any case, is a pstaido-idea that de[)ends foi* 
its conception upon the power of words to cheat 
the mind. 

The physical conception of the Universe, then, 
is that of an eternal machine ; but when this 
conception is correcled by further thinking, 
and esjxrially by the criticisms of psycliology 
and philoso])iiy, the physicist ratluM* inclines 
to think of the Universe as a living thing than 
as an inanimate mechanism ; rather as the 
World Tree than — as Boyle thought -as a 
mighty clock made and set going by J»n Almighty 
clock-maker. 

God is Behind the Universe. The 

thoughtful physicist i.s W'<*11 aware that even 
his best conceptions of tlio Universe^ are only 
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relative and symbolic. He knows that he 
deals only with appearances or phenomena. 
Ho has iichieved the most amazing success in 
observing, correlating, and unifying them, but 
they remain phenomena still. Wc must not 
licro anticipate too much what is to be said 
in a subs(?qaent course, but it is necessary for 
us lo insist once again upon the different and 
infinitely nobler form wliich the idea of creation 
takes in tJio mind of tho modern student of 
nature. Tiie old idea, as elucidated, for instance, 
by Aquinas or by Dr. Paley, was that the 
Su])reine Power manufactured the great clock 
out of nothing, wound it up and set it to run. 
The clock was one thing and the Maker another. 
In the eyes of the modern physicist this is no 
better than a naive materialism, which was 
quite content to regard our conceptions of a 


clock and the matter composing it as valid and 
ultimate. The modern student of natural 
science believes, in the great words of Goethe, 
that the Universe is “ the living garment of 
God ” ; that from eternity to eternity it has 
been and will be sustained and vivified and 
informed and recreated every instant by th(‘ 
Unsearchable Pow’cr of which it is the mani^ 
festation to us. 

“ A presence that disturbs me with tlie joy 
Of elevated thoughts ; a sense subliim* 

Of something far more deeply interfused, 
Whose dwelling is the light of selling suns, 
And the round ocean, and the living air, 

And the blue sky, and in the mind of man ; 
A motion and a spirit, that impels 
All thinking things, all objects of all thought, 
And rolls through all things.” * 


SOME VALUABLE BOOKS ON MODERN PHYSICS 


By far the greatest book that has ever been 
Avritten on Physicts in the English language is the 
Natural Philosophy,” by Thomson and Tail. 
Banking beside this is Tail’s “Properties of 
Matter,” while Lord Kelvin’s recent publication 
of his Baltimore lectures may be noted. The 
“ Encyclopccdia Britannica” contains important 
articles (which are not easy reading, however) 
by both of these authors. 

This is not the place for a historical biblio- 
graphy; we can merely note that i!i any such 
list the place of su])reme lionoiir will be taken 
by Newton’s “Prineipia.” 

Of modern elementary textbooks, two or 
three may bo named, though none of these 
are modern in the sense of ineluding the develop, 
ments of the last ten years. Messrs. Macmillan 

i mblish an excellent ” Klementary Uourse of 
.^hysics,” edited by the Rev. J. C. P. Aldous, 
M.A. Professor Balfour Stewart also left an 
excellent little book of “Klementary Tx'ssons 
in Physics,” which is popular with stiident.s. 
More recently, Dr. C. G. Knott has covered the 
same ground witli a very liuud and attractive 
volume. 

Tho elementary textbooks do not concern 
themselves with what we may call the philosophy 
of the subject, nor its logic;. They do not 
inquire into the validity of the fundamental 
conceptions w'hich are presented to the reader. 
The classical works upon tho experimental 
method and its logic are the “ Novum Organum ” 
of Bacon and the “ System of Logic ” by John 
Stuart Mill [see the course on Logic]. For 
chscussions of the fundamental concepts of 
physics the reader may be referred to the second 
volume of Dr. J. T. Merz’s magnificent “ History 
of European Thought in theNineteenth Century,” 
and especially to Chapters VI. and VII., whicli 
are liistori(;al and critical masterpieces. Still 
more criticid and more fundamental in its 
attack upon certain of our physical notions is 


the already celebrated “ Science and Hypothesis,” 
by M. II. Poincare, recently translated and 
])iiblishcd by the Walter Scott Publishing 
('ompany. 

For the newei’ aspects of the subject and 
for the new ground covered, which htdongs 
indetiiiitely to pliysics and to chemistry, tlic 
reader may consult several volumes. Popular 
accounts of the new ground arc lo be found 
in “The New’^ Knowledge,” by Professor R. K. 
Duncan (Rodder and Stoughton), and in “ Tlur 
Recent Development of Physical Science,” 
by W. C. 1). Whetham, M.A., F.R.S. (,Iohn 
Murray). The Rdntgen rays arc very fully 
discussed by Professor J. J. Thomson in the 
article “ Kle(;tricity ” in the new edition of 
the “ Encycl(q)a‘dia Britannica.” A certain 
amount of matter on this subject, subsiiquent 
to the writing of that article, has been hicliuled 
in our course. For what will undoubtedly 
prove to Im; the t;la.ssieal discussion of the new 
theory of matter the reader must be referred 
to Professor J. J. Thomson's “Corpnseular 
Theory of Matter,” which, however, has not 
yet seen the light when these words are ])eing 
wTitien. Admirable books on radio-act ivitv 
and its physical ]>rohlems have been written 
by two or three English workers at the snhjtM't. 
The lK*st of these is “Radio-Activity,” by 
Professor Ernest Rutherford, of Montreal, 
Professor Thomson’s most distinguished pupil. 
Another excellent volume, also based upon tli(‘ 
dislintegration theory, has been published by 
Mr. Frederick Soddy, now of the University of 
Glasgow, and was published by “The Elec- 
trician.” The more chemical aspects of thi" 
physieo-chemical question will be discusst;d hy 
Sir William Ramsay in a volume entitled “The 
Transmutation of Matter,” which he is mnv 
preparing at the instance of the present writer. 

• Vroni “Tiutern Abbey,” written by Wordsworth ut 
the age of twenty-eight 


Physios concluded; followed hij Power 
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HARNESS MATERIALS 

Leathers and Cloths. Saddlers’ Ironmongery. Strap Making 
and Finishing. Harness Straps and Standard Dimensions 


Group 20 

LEATHER 

15 


coittlniiiMj from 
piigo I7S1 


By W. S. MURPHY 


LJARNESS-M AKERS require a strong, flexible 
“ class of leather for belts and strax)s ; 
pig-skin, real or imitation, for saddles ; 
japanned or enamelled hides for harness collars ; 
and various classes of brown and black leathers 
suitable for saddle flaps, skirts, and saddU‘s. 
Selection of these is aided by tlie loatluT budors 
who cater specially for t he t rade ; but. t he saddler 
should study carefully the different kinds used, 
and so be able to mak(j a selection. 

Cloths. Girths, bands, and cloths are 
g(‘nt'rally sold in tlu? form required, and we havt^ 
only to cut them to length. The girths rangts 
from 4 in. to 0 in. wide, and are made of wool, 
cotton, or union. Felts, baizes, canvases, and 
checks may bo bought by the web, and cut to 
suit ; felt is a handy material, making pads, 
covers, or linings for harness and saddles. 

Threads. Saddlers’ threads are various, 
ranging from tlie flax out of which he makes 
wax-ends, through common machine-sewing 
cotton and lint, ijp to fine silk. Tn s(‘leeting 
threads, it should lie borne in mind that tlu^ 
weakest point in a saddlery outfit must be strong 
enough to stand much wear and tear. 

Miscellaneous Items. Pads may bo 
filled with horsehair, goats’ liair, sheeps' wool, or 
several qualities of flock, ranging 
in quality from pure raw wool, 
finely carded, clown to mixed 
cotton and broken rags. Rye 
and wheat straws aro also used 
for the insides of cart collars. 

We use different kinds of waxes. 

The common brown Avax is not 
suitable for light straps and 
Avork that must be sliOAvn oii the 
harness of carriage horses. Bees- 
wax, white paraffin Avax, and 
talloAv grease are, as Avill be seen, 
essential to the AAork of the 
saddler and harness - maker, 

Emery, sandpa|)cr, grease ball, 
blacking, and polishing pastes 
cannot bo dispensed with in the 
finishing processes of even cart 
harness or ploughing gear. Tacks 
for fastening the work together 
temporarily, saddle tacks for 
use and ornament, and nails — 
chnU nails they are named — 
for fa.stening the ends of belts 
and girths must also bo provided. I^-ast, we 
must not forget Hour paste. This, made of 
Hour and alum boiled together, joins linings, 
canvas, and inside packings together. Go(k1, 
thick paste, with a strong gluten in it, comes 
in handy many a time. 



CUTTIXCi OUT 
G.\UOJ3 


Ironmongery. BuekU's are rocpiircd for 
the ends and joints of straps, varying in size and 
character according to tlu^ luoportions of the 
Ix'lts and the class of the hariu‘ss. The smaller 
buckles and joint-rings of cart harness aro 
usually of tinned irem, and the large ones aro 
bnuss. Van, cab, gig, carriage, and riding har- 
ness buckles rang!' from cheap tinned-iron to 
costly nickel-plated, in all the A^arious sizes, or 
covered Avitli leather, enamel, or celluloid. 
Unle.ss specially desired hy a customer, it is 
Avell to stick to plain nudal^ because none of the 
coAxuings devised have given satisfaction. 1'bcy 
sa,ve polishing jiastc and elbow grease in the 
harness-room ; but celluloid breaks with a fall, 
enamel cracks readily, and leather cuts, so that 
tlie expense is greater in the end. 

Bits. The most cxpimsive item in this de- 
partment is the bit. Since ever horses AAcre 
harnessed, the bit lias (‘xoreised the ingenuity 
of the harness -maker. Two oiiposito ([ualities 
a])pear in the bit. On the one hand, the driver 
or rider must have command, and on the other, 
the horse should be alloAred as mueli freedom 
in (be mouth as possilile. IVo have a largo 
variety of bits from Avliieh to choose, and tJiere 
aro always new on(‘S coming on the market. 

Among riding bits, the I’elliam 
is most gt'maally used. This bit 
has a flat l>ar, long cheeks, and 
rings for both double and single 
rein, 'riio hackney bit has a 
jointed mouthpiece, Avith rings 
at (‘Hch sid(‘. Tlic Wilson snaflio 
driving hit is composed of two 
rings on a jointed month bar, 
Avitli a pair of loose rings on 
the bar. Gn the Liverpool bit 
the curb cheek is loosely jointed 
to the solid mouth bar. The 
Liverpool is coining into vogue 
as a carriage bit, but old- 
fashioned peo])le still keep to 
the larg(‘ Ru.xton bit, with the 
long lairb elu'cks <urvf‘d jii.st 
below the mouth piire. India- 
rublxT luoutli liars arc used for 
shy horses with tender mouths, 
and there are show bits, stallion 
bits, and other kind.s and styles ; 
but the models described are the 
most common. 

In addition, Ave require to keep in stock 
Avinker plates of many patterns, bra.ss-headed 
nails, D-rings, and bosses. 

Cutting Out. Leather is a costly raw 
material, and the method of cutting out [5J may 
make all the dltfereuec* betAAccii profit and loss in 
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.KATIIKIt WITH 
KNIFE 





the business. Such a caution need hardly be 
addressed to cutters in the factory, Ixjcauso the 
object of the greater part of their training is 
economy of leather. But the beginner in the 
retail trade docs need a reminder. It seems such 
a small matter at the moment to pare off a slender 



6. OUTTING OUT LEATHER WITH PRESS 


strip of leather from a strap cut off lilwrally 
from the hide; but put those parings in <ho 
scales at the end of a week, and see how many 
shillings have boon dropptd The operation of 
cutting out by pri'ss [6] is economical wln'ii 
quantity is sufficient to cover the cost of th(* die. 

Strap Cutting. In cutting a strap. Isy 
the hide on the bench, the back towards you : 
mark exactly the breadth with an awl against 
the straightedge, and then out with the round 
knife. (.)f course, if you use the plough, the 
straightedge and round knife are not needed. 
Strap-cutting machines .save labour to an even 
greater extent. Straps of all kinds should In* 
cut lh(5 long way of the hide, as the tensile 
slrengtli of the skin of an animal is great<*r from 
head tc) tail than across the body 

In the cutting-room of the. hietory, thestulf 
for each set of harness is eut and put together 
bfd'ore any part is si^wn ; the practice ought to 
he followed in the smallest of worksho])s. (fart 
harness stuff is not eut out in tlu^ same order as 
th(^ stuff for carriage or van harrK*ss, 

Cart Harness. lw<‘aving out collara and 
saddles, to which wc sJiall devote Heparat<^ 
sections, let us start witJi t Jie cart Jiarness All the 
part-s may In? eut from hide of the same <|uality, 
excepting the winkers, which must Ini stiffer, 
and free from oil. For the latter, leather mer- 
chants stock special pieces. Horses vary in size, 
but the following arti average proportions ; 

Head«gear. Winkers, 7 in. by in. ; chtM'ks, 
2 ft. 2 in. by 1 J in. ; noseband, 2 ft. by 2 in, ; fore- 
hea<l band, 2 ft. by IJ in.; ear -pieces, 9 in, by 
IJ in. ; ehin-sti’ap.s, 0 in. by 2 in. and 9 in. by 

2 in. : winker slrap.s, 2 ft. by y in. ; liead-strap, 
1 ft. 10 in. by 1] in. ; throat, lash, 3 ft. 8 in. by 

in. ; reins, 5 ft. by IJ in. and 2 ft. 4 in. by 1 J in. 

Body Harness. C-rupper, 2 ft. 8 in. by 
4 in ; ci*upj3er ring, 8.J in. by I in. ; breeching, 
7 ft. 4 in. by 4 in. • hind tugs, I ft. 8 in. ; loin 
atrap.s, 3 ft. 8 in. by IJ in.; cart belly-band, 

3 ft. 8 in, by 3 in. 

The prof>ortioiis of van and cab harness are 
ijuito ditfercrit from the aliove ; 
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Bridle. Cheeks, 2 ft. 9 in. by J in. j nose- 
band, 2 ft. 8 in. by 1 in. ; forehead band, 1 ft. 9 in. 
by 1 in. ; headpiece, 1 ft. 10 in. by IJ in. ; winker 
strap, 13 in. by 1 in. ; throat lash, 2 ft. 3 in. by J in. 

Body Harness. Bearing rein, 0 ft. by 
J in. ; (‘I’uppcr, 2 ft. by 1 J in. ; crupper billet, 

3 ft. 9 in. by 1 j in. ; dock, 1 ft. 3 in. ; breeching, 
7 ft. 6 in. by IJ in ; hip straps, 4 ft. by 2 in. ; 
brcKxdnng straps, 3 ft. 3 in. by 1;^ in. ; back 
band, 8 ft. ; shaft tugs, 1 ft. 7J in. by IJ in. ; 
traces, 4 ft. t) in. by IJ in. 

Riding harness is lighter, finer, and less elab- 
orate than any kind of draught liarm^. 

Bridle. Checks, 9 in. by I in. ; bead 
strap, 1 ft. 10 in. by 1 J in. ; front strap, 1 ft. 2J in. 
by I in. ; throat lash, 1 ft. 7 in. by 2 in. ; rein>, 

4 ft. by 1 in. 

Body Gear. (kupp(‘r, 1 ft. (i in. by 1 in. ; 
billet, 2 ft. 4 in. ; eru[>per dock, I ft. long : 
side straps, 2 ft. 2 in. by J in. ; short cross straps, 
about lO.J in. ; girth strap, 3 ft. by 1 j in. ; 
eba|)(%s and bill(‘ts. 

Thesti mt‘aHurcm(;nts are merely approxi- 
mate, and tin? minor parts r(‘(juire to cut 
acM^ojxlirig to the size and quality of eatdi job. 

Edging, Greasing, Racing, BucR» 
ling, and BlacRing Straps. It will 
save us a gexx! deal of rejxitition if we go through 
the piwess common to all straps. Tlnnigh we 
sj)eak of nosebands, headpieces, and otlu‘r things, 
all are really straps --the whole harness is 
(u)mposed of stra])s — that is, strips of leathei-. 
Examine a harness strap of any kind, and tlu^ 
features (d it that distinguish it from ]>lain stri])s 
of leathei*. siKth as might be used for a razor strop, 
are indelible straight lines along its hmgth, 
sharpness of (dge, and bla< k eolour. 

Shaping the Strap. Among the strips of 
leather gathered for Jiarne.ss stuff we find om* 
inti nded for a box strap, and with it to prairtisi* 
<m, the principle of strap-making can be aet^uinMl. 
Lay tlie plain ])ieee of leatlier on the bench, aiwl 
xvith the edge-trimmer, sha])od like a crookrd 



7. HAND-STm.HlNM HMINESS 


tuning-fork, trim the edges all round. Turn tin* 
one end over 1 in. or 2 in., ac^cording to the 
size of the whole strap, to form the holder of the 
buckle; cut a hole near the bend for the buck!) 
tongue ; shave the turned-over part thin to tlu* 
end; at the same time shape the other end hv 
shaving it a little, making a graduated lip wilb 
three sides by cutting off triangular pieces from 
the corners. 


Creasing. By these simple acts we have 
given our strip something like the form of a 
iH'lt, anti to bring it still nearer what is wanted 
wc take up the crease. Turning the screw so that 
t he one creasing leg is almost close to the other, 
we warm it at the gas, and then, fitting it on to 
the side of the leather, run it along all sides, 
making a fine clear line. If another line Ijt? 
desired, screw the crease wider, and draw^ the 
lino as before. This is an operation constantly 
roi)eated in saddlery and harness-making, and 
has to be carefully done. Of course, if the 
creasing machine 1)0 used, the w'orker simply 
Jiolds the strap, and the machine does the rest. 

Racing, llaeing is practically the same as 
(^'easing, wdth two dilVerenees iliat entitle the 
o[)eration to a different name and suit it for piir- 
})oses the crease could not accomplish. A race 
compass is a divider with a crescent measuring 
gauge, one leg sharp-j)oint ed, and the other round. 
Witli this instrument we can trace lines for sew- 
ing or cutting circles, semi- 
circles, turns, and twists. 

^J’he second difference is 
tluit, while the crease only 
makes a strong, bright mark, 

Ili(^ raec cuts a sliallow 
channel, and is therefore 
hotter for tracing lines for 
cutting or stitching. 

Fixing the Buckle. 

Put the buckle in the bend 
of the strap, the tongue 
piissing througli the hole, 
ami stitch a tack on both 
sides to hold it firm. Cut 
a ])ieeo of leatlu'r J in. 
broad, one and a-half times 
longcT than the bi’cadth of 
the strap ; skive the ends, 

St l ike it square lo the lireadtii 
of the strap with the hammer on the looj)-stiek, 
and insert the ends within the fold that holds 
the buckle. This is the loop that holds the belt 
lirm after it has been buckled. 

Sewing the Strap. Wo are now ready 
for sew ing [7]. Home belts or straps are sew n w ith 
a single thread, and others with a double thread ; 
some are stitched plain, others with a cross 
stitch, or chain, or locked stitch. The chain 
stitch w'ith ij single thread is most common. 
ATake a thread 2^ yards long, by miming five 
strands that length off the ball, twisting them 
together imdcv the palm on the knee, w^axing, 
and threading on a needle at each end. Hun 
the pricker along the line where the sewing is to 
be ; thrufit the aw'l at a slant through the first 
mark of the pricker ; insert the needle in tho 
niidermost side and draw' the thread lialf way 
through ; equalise the tlircad above and below 
by putting the needles together and pulling 
tight ; thrust tho awl through the second mark ; 
bring the imdcrmost needle up tlirough ; send 


LBATHgR 

the needle on the upper side dowm through ; 
pull tight. A stitch has been made. Sew' 
right on till the buckle has been completely 
fasten(‘d, with the loo?) held in by tlie stitches 
as w^ell. 

Holing. Tho next thing is the punching 
of tho holes in the holt. If this be done by hand, 
mark the jilacos where tho holes have to bo w illi 
tho dividers, and then strike tho holes with 
hand punoli and mallet. 

Hlackcii with ink or dye the parts whitent'd 
with the cutting, then i‘n*ase all over again, and 
polish with a rag. 

Making Loops. We have mentioned 
loops, and though the conm'ction explains tho 
meaning of tho term and shows tho ehai’acter 
of the article, further d<‘scription is noc(‘ssary. 
The loop mentioned above is a lixed loop, put 
on the neck of tho buckle ; hut there are running 
loops of various kinds reipiired in harness. A 
running loop is tho movable band wdiieh holds 
in ])osition tho loose eml of 
tho strap or belt or band after 
it has pass(‘(l through tho 
buckle. Some are hard and 
square, some are ornamented, 
and others are ])lain and 
soft. Tu hand-made, saddlery, 
looping is a very particular 
and artist ie hit of w oi k. Wo 
have loop-stamping machines 
with special dies 18|. Pre])ar- 
ing for the nuK'hine, wo cut 
tho loo[) tho length of twuco 
the hn*adlh and thickness of 
the belt, and skive tin*, ends so 
that tho two joined mak(^ one 
thickness of the leather ; then 
tln^ die is tixod and tlu^ looji 
pieces put through the stamp- 
ing inaehim*. 

Having made the h‘ath(‘r tln^ propm* size and 
skived it, fold ovi^r tho piece of hard wood 
called a looping stick, and hammer nicely down 
to form tho corners. Then draw a ])attern with 
erinises, dividers, and eomjiasses, imitative of 
inlaid wood or in any pattern fancy scorns to 
favour. 

Sewing the loop is a ticklish job, if done by 
hand. Make a channel with the racing compass, 
and stitch carefully, making sure that the 
thread catches well on to both sides of tho loop. 
To draw a needle through a space half its length 
in a square of stiff heather is no easy task ; 
long stitches are therefore oxe usable, juovidcd 
they are firm and well tiik(‘n. A method wo 
think hi'tter than using iieedh‘s is the. substitution 
of the shoiuiiaker’s bristles, which, being flexible, 
allow a sharper curve in a small space. Smooth 
down tho sewing in the channel, and fininh off 
nicely with dye and jiolish. In this way largo 
running loops for breech-bcarers, tra<*es, tugs, 
and otlior large bells are made. 


CorUinHcd 
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CYCLOPAEDIA OF SHOPKEEPING 

SADDLERS. Ap]jreiitice and .louiiieyman Saddlers. T(X)ls for tlie 
Working Saddler. Stock and Side Lines, l^rolits and Prospects 


•yilE trade of a saddler and harness-maker 
* seems to have fallim on evil days. The auto- 
mobile is ousting the horse from the high roiuls, 
and one of the attendant results is the 
lessened occasion for purchasing saddlery and 
harness by those wlio were wont to the most 
liberal in their disbursements upon such articles. 

Jt must be reeognisi'd by the man or youth 
who would be a saddlm* and harness-maker that 
he is about to adopt a livelihood where the work 
is hard. In most branches of retail shopkeeping 
there are respites— often brief, ])erhaps — from 
the strain of attention to husim^ss, but the 
saddler <^an seareely allord tliese. llis is 
ess(‘ntially a working business, and can he 
pro]>erly "j)rosecuted only by the man who has 
aefpiired the skill to work at it with his hands. 
'Die higlier the skill, of course, the greatiT 
are the rewards lik(‘ly to h(‘. Put tin* man 
who has not learned the trade, and leariK‘<] it 
jiropeiiy, need not think of establishing himself 
as a saddler. And the retail shopkeeper with 
many departments will be foolish to attempt 
to add saddlery as a side lim*. 'J'he risk of iailure 
in such an attempt is almost certain. 

Txi© Sacidler's Apprentice. As the 
business is one that can be prosecuted only by 
a properly trained craftsman and not entered 
liaphazard by a man from an alien trade with 
some business aptitude, it is [iroper to consider 
the question of apprenticeship at greater length 
tlian has been our practice in considering other 
trades. Apprentict'ship is general and n<‘cessaiy. 
Tue term of service was formerly seven years, 
but it has become shorten’ in recent decades, 
and five years may now be regarded as 
the most usual teim. Tlu^ period is none 
too long, as there are a great many practical 
details to be learned, and the youth who has 
just comjileted his apprenticeship is never a 
thorouglily qualified craftsman. He must gain 
further experience for at least three years — 
preferably in a shot) other than that in whicJi 
llis apprentii^eship was passed — htdore he can 
claim thorough competence. 

Sometimes a premium is required by the 
employer, but tins is now rare, as the comlition 
of the trade makes it difficult for employers to 
obtain apprentices even without the premium. 
Apprentices* w^ages \i\vy. In many country 
districts tliey begin at only 2.s. a w^eek, rising 
to 9s. during the last year ; hut in London the 
wages during the first y(*ar are usually 5s. a 
week. When apprentices live indoors, a custom 
which is becoming very infrequent, they receive 
no salary, but a little pocket-money only. 

Apprentice Duties. The apprentice has 
usually to fill the ))art of message-boy and 
shop-cleaner as well. His first practical work 
i.s to leani to make wax threads of various 
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thicknesses, from three to eight strands of hemp 
twisted and dressed with black wax for black 
leatlier and with becsw'ax for brown IcatluT 
sewing. If many hands are kejit. this thread- 
making may occupy most of tlie time of an 
apprentice. In some shops the black wax com- 
position — a mixture of pitch, resin, and tallow 
— is made on the premises. The ingredients 
are lieated together and allowed to cool, after- 
wards being divided into convenient pieces. 

The apprentici^s next advances is to the 
responsibilities of sewing, Avhi h demand all 
his (‘arc and attention, as it must be straight and 
regular. Tiien it may fall to him to learn iha 
important department of cutting out. Most 
apprentices, however, are never entrusted with 
this work, which is most important, as judicious 
cutting means great economy and unskilful cut- 
ting heavy loss by waste, for leather is a very 
c\}>eiisive commodity 

Journeymen Saddlers. The wages of 
journeymen saddlms are from 20s. to 40s. pc i- 
w eek, and 30s. is about the average. The journey- 
man saddler frequently has no opportunity to 
learn the comnuu*ciaI side of the business, hi.s 
time l)eing spent exclusively, or almost exclu- 
sively, at the bench. For this reason the saddler 
is frequently a bad business man, as he often 
starts on his oAvn account without any previous 
business experience whatever. It is w'orldly 
wisdom to attain knowledge at the expense of 
anothcT, and tlie savings of a man may be 
dissipated in a short time, whereas, liad he 
obtained some eorumercial knowledge, s^xy, 
a.s the manager of a branch business, or us 
assistant to attend mistomers or to buy goods 
and materials, he might have been qualified (o 
guard and increase his capital. 

The Departments. The departments, 
if we may call them so, of the saddlery and 
harness business are thrive — the manufaeturing, 
the selling, and the repairing. Tlie saddler need 
never idle. If liis atUuiiion is not requiied 
by a customer he may bo doing repair work, and 
if neither selling nor repairing be possible at the 
moment he may be making something for stock. 
Tlien? is a distinct advantage in the ability to 
occupy time thus. If not making a merchant’s 
profit, tlie saddler can at least earn a workman s 
w'age every day. Tlie rejiairing of saddlery and 
harness is an important and lucrative part of 
the saddler's business, and should be encouraged 
by every legitimate means, chief among whicli 
are the best possible work, its prompt execution, 
and the never-failing fulfilment of promises. 

The necessarily personal character of tlic 
business of a saddler is an important factor, and 
although customers can procure their require- 
ments at some of the large stores, most of them 
patronise the “single-business man.*’ It is most 
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important that collarh una saddles should tit 
their wearers exactly, should conform to Nature, 
and not conflict with it, ho that the ability to fit 
well is the first essential for a successful saddler. 

Capital. Many saddlers start in a small 
way of business with a capital of not more than 
ClOO. With only this amount at disposal the 
selling st4X;k must be small, as the greater part 
of the sum must Ik' spent in working material, 
which is expensive. To open a medium-class busi- 
ness, the sum of at least £250 is requir(‘d, and we 
may take this as a typical case for consideration. 
With such a sum financial pressure will felt 
in int(‘Tisity as the volume of business is great, 
]>ecause credit prevails to such a large extent, 
and the saddler can seldom rec(‘ive paymenis 
as promptly as he has to make them. 

The premises r(‘quircd must be fairly eom- 
modious, Init need not be in the principal 
thoroughfares if rents there are too higli, as the 
nrder.s are usually given Vjy eoaehmen and 
grooms, and not by the masters. The sliop fittings 
are not elaborate or expensive — a strong, solid 
bench at which to work, a count^T upon which 
(o cut out and from which to serve customers, 
a few glass wall- cases for the better-(;lass stock, 
such as bits, spurs, stirrup-irons, whips, ami 
brushes, plenty of liooks and bracki‘ts from 
which to .suspend harness, a dummy liorse (we 
saw a good sc^eond-hand one of full size for which 
£fi Ids. was asked a few days ago), a rail on whicli 
to show saddles, a good supply of wooden shelves 
placed at different heights, and a small desk. All 
lhes(', with the necessary working tools, would 
absorb, say, £50 of the capital. The n^st of tlui 
money, or the greatcT portion of it, would Ui spent 
u})on the raw materials of the craft and upon stock, 
such as wdiips, horse-rugs, sponges, low-priced 
collars, and saddles, and pvoprieUiry articles, such 
as embrocation and harness composition, etc.. 

Tools. The tools required by the working 
saddler consist of the following : 

An asisortmont of needles for Imniess and eollur 
M'Ork, tw(i paring kniv^es, a round knife for tliinniug 
tlie edges of loatlier to give a rouinled appearance 
to lined straps, bn^eehing stra})s, (*te. Heail knife 
it*r culling circular shapers or lu»les in leather, plough- 
cutting gauge for cutting struiw urul belting. 8pokc- 
shave to trim and finish the edges of trace.s, e1<-, 
'I’hroo edge-trimmers of various sizes, two pains t»f 
hiiarp and strong scissors for cutting liriiiigs, basd 
and thin leathers. Wtisher cutter, ])unehes in half 
a dcizeii dilTerent sizes, l)<»th round an<l o\'h1 (ovals are 
h*'tter, as they make holes in straps largo enough 
without impairing the strength). Buckle torigm* 
inmches, a girth-chape punch, a brace end jaineh, 
a hand pmieli with various sizes of nipples to screw in 
(this is handy to make holes in harness while being 
worn), malh t, 3 lb. block of lead, scalloping irons 
(Vandyke, round, straight, and half-moon), rosette 
punches, two hammers (one fairly light), pricking 
iron, wheel j)rickei>i, two screw races, single <a*ea.s<!s, 
til roe checkers, bovollor, u flat .steel rule, a pair of 
compasses with screw and regulator, a |>air of ri«;e 
eoinpas.ses, a few awd blades and hufta, bent awl^, 
sewing awls, a hand and palm iron, a thimble, a pair 
of (ilamps to hold the w^ork while being .stitehed, 
.lail claw, cutting pliers, pincers, iiipi^TH, iron collar 
rod, a vice, a small wrench, a hardwooil stiik alnait 
^ in. loug having a V>shaped jaiint for filling the 
body of collara with straw, a steel seal iron, loop 
sticks, a boxwood rubber, a straining fork, files and 
ntsps, and a pair of hand wool carders. 


The whole of IhcHe tools can be bought for 
al>out £(>. They should be arranged along a board 
fixed at the back edge of th(‘ working bench, 
loops of leather of variou.s sizes l)eing fixed to 
take Ihe different articles. “ A place for every- 
thing and evtaything in its pl.iee ’’ is a good riili* 
for the satidler who would be expi'ditioiis and 
economical at his wDik. 

Materials. The materials to be used for 
the making of saddlery and harn(*.ss which tht‘ 
beginner must buy comprise' the' following : 

'l'hr<‘nels of bemp, bhicU wax, l)iM>s\\iix, linen 

aiul silk thri'ads, luiils, cut (ncUs of various sizes 
clout miil.s, roimd-hcadc<l mid |M|>mm(‘d nmb', nails 
W'ith nickel, silviT, oi* luuss ln'jids, rivets of all kinds, 
dye.s, blackings, varnish, tallow, soft soap, harness 
jot, and eoMipo!>.i( ions. 

Kloi-ks for shilling rolims, i‘lc., hoisnluiir, docs 
hair, felt for pjids, Icatla r of nil kinds, both hi-o\\n 
and black; uchs of vari«ais widths aial l•olonl•^ ; 
spurs; st irni|>-irons ; hmnt'ss tiirnihirc in bnis.s, 
nnkcl, and plated silver ; face jiicees and name plates ; 
tree.s or loundations for em l, gig, and ijding saddt's ; 
buckles in brass and plated m many sizes ; l)s., Ss., 
«'tc. ; hip ehaiijs, hits, .snallles, curbs, haiiu.vs in hr.is.s 
anil plateil. 

(dollar check for lining cart collars, ioid saddles ; 
blue sergi' foi- lining gig saddIcH, etc. ; white sergi> 
for lining riding saddles ; keiscy for making horse 
i’overs, hsindagc serge, bindings of all ilcsiaiptuais, 
botJi coluurcil and white. 

The Stock. Saddlt'i's should maimfic tiiro 
most of their stock of harness and saddlery. 
Factory-made goods are somewhat lower in jtriec 
than .shop-mad(' goods, but the prucc'ss of rapid 
manuffudiirt' pursued in the fatdories docs not 
make for tht' best (piality, and tlie saddler is 
wise in his own inti'vt'sts who discourages tUo 
factory articles foi* his own productions. Wo 
may citi' a few’ arlich's in saddhuy tind harness 
which will be in freipU'nt demand with th(' 
u.stial prici'S chargtd. \A'c! coniine ourselves to 
good medium-class articli's. 

i s, d. 

(Jomplete* .set of gig hurrios (hand M un), 
brass furniture, hra.s.s-c«>\ crc«l limiu's, 
pab'iil leather collar ami suddle. hndlc 
with Buxton or Liverpool hit, clniin front U t> u 


'rin‘ same w it h plated furnitni i- 

evlra 

2 

2 

0 

Scparatelv, the items work out ilni' ; 

Pab-nt leather collar 



14 

0 

Bras-s hames 



in 

0 

Pair truces 



IS 

0 

Bridle, and l»it 


1 

n 

0 

Saddle and hri'cehing 


O 

la 

0 

Keins 

Brown leather si'ts are charged extra, in 


10 

n 

soniH easi's. 

Hush collars 




0 

Head c•olhl^s 

troni 


.■> 

0 

Kersey rugs 


1 

10 

0 

Ooinplete suit of kei-Hoy « lot bin 



r> 

0 

Herm) nigs for stable 



12 

o 

HnXTlNG SKI'S. 

(lontleinan's riding saddle, with 
.stirrups, and .stirriip-l**iit hers. 

girths, 

from 




i;2 

lUs. to 

n 

(> 

n 

Ladies’ ditto . . from £5 

.?>s. to 

in 

(» 

0 

Double- re in bridle. . 

trolu 

1 

in 

n 

Ilimting breastplate, 

• 1 


12 

0 

Martingale., 



•'> 

n 

(’,ART HAHNKSS. 

Per Set 

a boiii 


in 

n 

Singly, the iiriees are about : 

rkillar 



Jii 

0 

FTaines . . • • 



7 

it 

fjart saddle and hreeeliing 


2 

JO 

0 
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£ K. cl. 

Hridle witli bit . . . . . . . . 14 0 

Jlelly band 10 6 

KeiiiH . . 12 « 

IIAHNKSS Foil LKADEK HOUSE 

tibout 10 0 

Rridlo 14 0 

Oollar 16 0 

. . . . 7 6 

Hip strap and <Tup])«‘r . . . . . . 16 0 

Uoar belly-build . . . . . . . . 6 0 

Backband .. .. .. .. .. 12 O 

Oear chains . . 8 0 

Sot stick . . ... . . 26 


Leather. The Huotuations in the leather 
market give opportunity to the cautious specu- 
lator, apart from the nuirc manufacture of his 
saddlery and harness. Naturally, a rise in tlie 
price of the raw material demands an increased 
l)rice for the manufactured article, although 
many tradesmen are sIoav to grasp tlu^ fact. 
Within the last year leatlu'r tias advanced from 
U) to 15 per cent. The man who wa.s prescient 
enough to buy a year’s supply ahead, and also 
to advance his prices, has at least his net 
annual profit. 

In purchasing leather, the buyer must trust 
greatly to the honour of the scdlor, and having 
found a house that treats him well, be loth to 
change his market by any specious inducements. 

The price of leather varies very much. For 
instance, strained leather basil (sheepskins) has 
recently gorus up from Is. 3d. to 2s. Od. per lb. 
At present good harness backs rule from Is. Od. 
to 2s. 0(1. per lb., and good harness bellies about 
Is. 3d. })er lb. White leather, vhich is much used 
for sewing and for repairing cart cidlars, costs 
about Is. per lb. ; hogskiiis from J3.s. to 2()s. 
each, and jialent leather or japanned hide from 
33. to 38. lid. per lb. 

Prospects of the Trade. Tlio olicct 
of tlio motor-car upon the saddliTy trade is 
appreciated only by those who know tho 
trade well. The extensive services of motor 
omnibuses is an additional cause of alarm, al- 
ready acute from the extensive following of the 
motor fasliion by private omiku’s. The collar 
trade especially has been seriously alfeeted. 
Motors do not, and probably never will, affect 
the hunting trade, to which, therefore, the efforts 
of members of the trade should bo directed. 
Hunting saddles should be of the very best 
i|uality, as they have very liard wear. At present, 
saddles with plain flaps ai’e preferred, but for 
poor riders saddle-fla])s with knee rolls should 
bo recommended, as they a (ford a much lirmcr 
grip. Saddlecloth and numnahs aro not used in 
the hunting lield, and it may be mentioned inci- 
dentally that saddle linings must not be patched, 
«aa, if they are, they are likely to cause sores. 

Jf military contracts can be secured, it is often 
a good thing. The profits are small, but the 
orders are large and the money certain. 

Sundries. Tho list of saddlers’ sundries is 
numerous. It comprises : 

Bruslies of all sorts, body bruslies, wliisk dandy 
hinslioH, whale boiK' dandy briisla's, bass ditto, 
water bnishes, spoke bruslies (witli and without 
handh*s), inano brusbe.s, harness und Ixjot hruHlie.s, 
breeches bnishes, compo and carringo cushion brushe.M, 


cloth brushes, carriage washing brushes, oil and hof.f 
brushes, dog and stable brushes; horse toppings, 
gig lamps, sponges, chamois leathers, creams, re- 
vivers, biiniishers, and glove brushes; nose bugs, 
halters and halter i-eins, stable fittings ; horse cliyijw'isi 
singeing lamps, scraper,?, curry combs, rnene coinb.s, 
stable baskets, buckets, coaching boskets, etc. ; 
corn servers and measures, whips, hunting crops, 
whip sockets, thongs, whipcord, etc. ; body-bells, 
girth.s, singlets, nigs, horse nets, bandages and 
iTibbcrs, lioi-so boots, kneecaps, body rollers, horses’ 
bonnets, etc. Blackings, dubbings, jxilishos, clean- 
ing pastes, embrocation oils, soaps, etc. ITnfortnn- 
ately fhe lust-mentioned articles aro usually sold at, 
cut prices by the stores and erocers. Tho saddler 
must y)rotee,t himself by buying in tlio best inarkt't 
anil making uj) liis own bluekings, dyes, (de., and by 
pushing I heir sale. 

Helps to Business. There are a few 
public functions which help the saddlery busi- 
ness, and advantage should be taken of IIkmu 
and trad(^ pushed among the horse owners mIio 
patronise them. They include — 

The (/Vmeliing (dub Meet in Hydi; I*ark. 
Four-in-hand tdiih Meet in Hyde Park. The Wliit 
Monday jmradc of (Jurt Horses in Regent 's L’nik. 
The May Day ymrades of lioivses in tho streets, whidi 
do inueh to promote the men's pride in their liorses. 

Side Lines. The desirability of remunera- 
tive side lines for the saddler and the reason for 
it have been already urged. Heggiiigs and galtei i 
arc very profitable, and dog collars, leads, cha ins, 
baskets, and clothing arc very saleable if a little 
less remunerative. Bags and portmanteaus aro 
intimately allied to the trade, and should hy all 
means bo put into stock. They are diseussecl in 
tho article on Bag and Trunk Deal(*rs in tlys 
course, to which attent ion is directed. Game hags, 
cartridge bags, gun eases, braces, lx*lts, and foot- 
balls can all bring grist to tho mill and profit to 
tho till. Driving gloves are articles of freiiueiit 
demand, and yield good ])rolit«. Saddler-madc 
pluses have a reputation for long lif(‘ which they 
deserve, and are not to be des2)ised; but. they are 
given to last too long, and when we hear ot 
one which has stood the strain of daily handling 
for twenty years, one feels that the iieiK'fit has 
been all with the purchaser and not ^^ith ifm 
saddler who made and sold the article. 

Credit and Profits. As already nun* 
tioiied, the business is chielly of the credit urckf, 
and yearly and half-yearly accounts arc the rule. 
Q’he trading, both on the sales of articles bought 
and on the manufactured work, should .show a 
gross prolit of about 33 J per cent, on the return. 
Repair work ought to bo more rcmiineralivo, 
chiefly for the reason that the jiroportion of 
material usetl is generally small, and iJic jnici' 
is made irj of labour which should always l an v 
larger profit than merchandise. 

The objectionable practice of bribing the .sc r- 
vants of customers lias become common in the 
saddlery trade. Once adopted, it is most difliciiU 
to abandon, and the best course is to refuse to 
counU'iiance it in any form. The man w ho takc-^ 
this stand will maintain his self-respect, win tin* 
respect of his customers, and find it remunera- 
tive in the end. The new law which has come 
into ojieration (January 1907) ought to suppress 
the practice If it is rigorously enforced. 

Continued 
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When “ reeds " are referred to in an orciiestra, 
they arc of two kinds— singl(» and double. The 
single reed is that which vibrates against the 
framework of tlie mouthpiece (referred to in 
the article on the (Uarionet). Of the double 
reed family, the chief member is the Hautboy, 
or, in Italian, “Oboe.” Here the tone of the 
instrument is elicited by blowing through two 
slips of pliant cane, placed one against another 
in such a manner as to leave a narrow chaiiiud 
between them for tlu^ passage of the breath. 

Two tongues, bound firmly together with silk, 
aie fiistened over one end of a thin nu'tal tube 
known as the “ staple.” Tiie opposite end 
of this staple tits into theu])])er oritice of the 
hautboy itself. According to the size of the 
instrunnuit and iks pitch, so do the dimensions 
of the double reed vary. In choosing th(‘ 
reed, appearance is the only gnide, although 
tliis is not always a sure one*. Ihe best, cane 
is of brilliant yellow, with the bark lustrous. 
Pal(‘ cane gives bad tone. What is wanted 
is a reed neither too hard nor too soft. ,, 

'riie former sounds unpleasantly shrill, 
whilst the ejfect of the latter is woolly, 
and lacking in vibration. Good liautboy 
players are generally ad<‘pts at making ,o' 
their own reeds, l>ecaust; no one can judge 9 
so Avell as the player himself what b(‘st 
suits his own lips and UM‘th. 

An ideal reed possesses justness, e.x- 
actness, and equality in vibration. These 
requirements dei)end, of course, not alone 
on the colour or the iibre of the cane, 
but on its precise length, thickness, propor- 
tions, and the way in Avhich the two tongues 
are disposed opposite each (diver. As the 
charm of the hautboy greatly depends on the 
good quality of its tone, and as this, avIhuv 
the double reetl is once, fixed, is governod by 
the manner in w'hich the latter is placed 
Ivetween the lips and hlowui by the player, tin; 
iverforniev’s attitude, when holding tlu* instru- 
ment, is of no small importanee. ^ 

Attitude. If the hautboy is held like the *1 
' larionet, the student will neitlier tlo jiistiee to o 
himself nor to his instrument, because there 
is as much difteremie between blow ing a tube ^ 
with asir.gle and a doubk* reed as there is l)et.ween 
firing oft’ a gun with a single and a double barrel. 
The idiosyncra8ie.s of each inq)lenn*nt, Avbether 
as legards tone or trajectory, must lx* stiidieiJ. 
Place the hautboy in a straight line from the 
iiiouth, then let it slant downwards till the right 
fhunib, holding (lie middle |>ortion, is about 
•’^ix inches from the body. Kee]> the head erect. 
■Itest the hands lightly on the instrument and 
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point tin* ting(‘rs downwards —not upwards, 
as for flub; playing. Tin* left- liarid nego(iaU‘s 
the top joint, and the right hand the middk; 
joint. Do not rest the second joint of the first 
li‘ft huger on the instrument. 'I’nis habit spoils 
freedom in playing. Kem(‘Mib(*r that tliere must 
be no stiffness in mauipulatiou. (^irve tin; 
lingers. liaise them above the holes, just 
suliieienf. to allow' the air to ('seap<*. If the 
fingers are lifted liigh it is impossible to get. 
rajvidily in ex(TUtioii. A peeuliarily in hautboy 
playing is that five* holes must not l>e eov(*red 
l)y the lip of tin* finger, huf, as in the l)ag[>if)e, 
by the fl(‘shy ))art of the first joint. 
fhf htfo M'his is interesting, because it shows tlu* 
relationshijv of the hautboy and tlu* bag- 
j)ip(' (banter to thi; ))astoral musette. 
Hut. unlike; the bagpipe*, which requires 
digital strength of a steely eharaete'r, the; 
hautboy as a solo instrunuMit, espeerially 
in Hu; ()re;Jiestra, de‘niands a combi- 
nation with force; e)f the maximum 
(l(‘!iene;y if the* pc'culiar swtH’t.iu*ss of 
its teme is to he* prodiunxi in a tiex- 
ihle* manner, so that theinU;rmediate 
shade*s and vai i(*ties of expression 
may he controlled artistically. 

Choice of Instrument. The 
material of which hautboys w'ere; 
fornu'rly imtfk; was freepumtly box- 
Avejod. 'ro-day it is ugre;eel tJiat 
(‘ithe*r revseweavd or ebemile; giv(‘s not, 
only a fuller, but a meuo delicate* 
toue-epvaiity. 'I’he stueleail should lx; able to 
prex-ure a reliable* second-hand instnimenf 
of modern typt* for £5. or less. Few the) me>st 
Ix'autifully linisheei ir'W' ine)de*ls tlu* price may 
he as high as £40. the cost varying vuM'ording 
te» the nuiul)(*r of keys, tlu* material, aneJ 
the; syste‘m on Avhieh tlu* instrument has U'cn 
inanufa(;ture‘d. if the hautboy is not new, it 
should be eart*fully examine*el to se'c that there 
are ne) eraeks in the tube. A harulsman. on 
leiurning from India, will somi;times he only 
too glad to dispense, very e;heaply, of ein in- 
iiK strumeivt, tlu* tuhi* of which has split in the 
u>K trevpies, or Juts devele>p(‘d other faults, The‘S(; 
‘fall, (K'ciir most frequently in boxwood or (*hony 
^ instrumeiiks, whieih are very brif tk*, and lia hie 
to gt) vvrong if dioppe'd. 

The hautboy is far more; sensitive than tlu* 
larg«*r orehest.al wind instvuments. It is 
llierefore very delicate. But the* he‘auty of 
its tone, when mastered, more tJian eom- 
pensaltjs for tlie care the possessor lias to 
bestow upon it. ^riie student sluujld thei(;- 
fore resolve, from tbe b(*giiuHng, to stiive 
to obtain tlu* most <‘xpre.ssive scjuiul-ipialily, 
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and always improve upon it. Once a bad 
tone-production has been acquired, there is 
nothing more difficult than to get rid of it. 
A remarkable feature of this little instrument 
is that its shrill and piercing character will 
cleave its way through the tone of a hundred 
violins. If well played, it will stand out like 
a threaxl of finely-spun gold on a groundwork 
of velvet-pile. On the other hand, it will bo 
like vitriol if the instrument is blown in a 
Avrong way, although this very stridency of its 
tone makes the hautboy invaluable in a military 
band when leading troops. 

The Tone. The soul of sound is put into 
the instrument not, as in the case of the violin, 
by tlio right hand, but by the mouth of tin* 
player. The tongue and breath of a wind 
instrumentalist do all that tin* violin bow achieves 
on a stringed instrument. Whiui treating of the 
violin, however, we have setm how much has to 
])e accomplished by the how. If, tlien^fore, 
execution on the hautboy is to be brilliant, 
sympatluitic, and effective, nuich de]K‘iKls 
on tlic (sorroct way in which the tongiui and the 
fingers of t he player harmonise togef her. Before 
inserting the reed in the mouth, draw^ th<‘ 
lower and upper lips over the teeth. This 
mak<‘S a soft eusliion on which the reed may 
rest. IMaoe tlie tip of the reed in tlie middle of 
the mouth, not so far as the staple, but about 
one-third of the length of llie ean(‘. Fix the 
reed in such a AAay between the lips that it may 
not alter its position. As in the (?lariouet, 
the pressure by the lips on the reed is slack 
for the loAv notes, and firnuu' for t he high ones. 

Having inserted the ret‘(l in the mouth, let 
the 1 ip of the tongue touch the end of the cane. 
It must do this so as to close, temporarily, 
the ohaniu^l of air between the tAvo slips of cane 
wliieli form tlie double reed. Fill the mouth 
Asith air by diuAving a long breath. C’omprcss 
tlie chock muscles sufficiently to cause the reed 
to vilaate. Withdraw the tongue quickly, so 
that the breath passes between the reeds wuth 
moderate force. This method f)f attack in the 
tone is technically known as “ tonguing.” 

This del icate instru nieiit needs con. idera ble care. 
After each time the hautboy (or oboe) is u.sed 
Avipe it out by means of a piece of silk Avrapped 
over a stick. Occasionally the joints need greas- 
ing. For tins purpose mix together a little 
melted Ix^eswax and tallow. If the points of any 
of the springs squeak, put on a drop of .scAving 
maeliine oil Avith a feather. Always keep the 
screA^^s of the keys tight. Should a key fail to aert, 
earefiilly unscrew it, clean it Avith leather, and 
replace it. When the instrument has been taken 
apart and put together again, make sure that 
the lingor-holes are in an exact line. In adj usting 
the reed into the headpiece, the oval part of the 
reed should Iw parallel Avith the fingerboard. 

If the reed does not vibrate frcidy, scrape it 
till it l>ecomos more transparent. Do not make 
it too thin, or the top notes w ill be ve« v difficult 
to produce. In that ease, slightly curtail the 
end of the reed. With a sharp knife cut off a 
piece very smoothly. According to tlie character 
of the note requir^, so must the attack of the 
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tongue be strong or weak. The more advanced 
the student gets in his studies the more mindful 
should ho lie of the object to which he is en- 
deavouring to attain. He should aim at a 
beautiful tone-quality rather than mere rapidity 
of execution. It is well to imagine that a 
severe critic is always listening to one’s practice. 

The two lips of the player and the two lips 
of the reed should work together with such har- 
monious flexibility that the fact of the initial 
vibration being due to the pulsations of air 
forced hotAveen the reeds from the lungs shoiilif 
be dismis.sed from the mind of the performer. 

The Breath. Make no noise in taking a 
fresh breath. Keep the body still. Because of 
the tiny a})ertnre in the reed, the perfornuir feels 
that he cannot breathe freely into his instrument, 
and has a sr‘n.se of holding back wind which is not 
fully used. But one mistake wliieh beginners an* 
apt to make i.s to employ more br(*atlv than is 
necessary. Since th(^ aiK^rture in the reed is so 
small, the art is to supply just as much air as 
is r(‘(|uired, and no more. As soon as he has 
mast(‘red the playing of .single notc^s, taking a 
fresh breath for each sound, the player should 
endeavour to link together a group of notes so 
as to m«.k(' a musical sentence by one respiration. 
It is beeansi' of the breathing diffienliy that fn‘- 
qiiont ))aus(‘s are given in hautboy musie, during 
wliich the player can exhaust, or reinforce, his 
lungs. The hautboy player, if he desiri's U> 
excel, must carefully study the management of 
his breath. At the beginning of a phras(% sufti- 
eient air should he inlialed to suffieo for the 
number of ni)t(‘S slurred together. If a habit of 
reading ahead is cultivated, breath-control will 
give* little troubl(‘. The careh^ss player, Avho 
nMuforces his lungs unnecessarily for a short 
passage, and omits to do it belong a long one, 
soon i)(‘eom(*s fatigued and exhausted. 

A long phras4^‘ on paper does not always 
demand as much breath for its performance as a 
comparatively shorter one. If the former is 
played softly in quick time, and the latter loudly 
in slow' time, the sliorter group of notes uill 
requins obviously, a larger reserve of Avind powei’. 
Avoid taking a fresli breath in the middle of a 
phrase. If tliis is necessary, inhale Avhat is called 
a “ half-inspiration ” quickly. In such cases it 
is better to have too much breath than not 
enough, bet^anst^ if, Avhen the player reaches the 
mid(ll(‘ of a phrase and linds he has more than 
he needs, there is little difficulty in letting the 
surplus escuipe, so long as he takes care to 
reserve (nough for tlie completion of the 
passage. 

Compass. The compass of the hautboy is 
two octaves and four notes, from B l^elow first 
ledger line treble clef to F above third ledger line 
over the staff. But the best notes arc from O, on 
the second line to C on the second ledger liiu* 
above staff. If we reckon by the church organ, th<‘ 
hautboy, from its loAVcst 0 to the B above, gives 
Avhat is known as the “ tw'o-foot ” lone. But as 
two semitones belonging to the four-foot octave 
are produced by additional holes near the bell, 
the measurement somcAvhat exceeds 2 ft. from 
end to end. This ('xtra length considerably 
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enriches the tone-quality of the instrument, 
A^'hich formerly was shorter than it is to-day. 
As the hautboy is dilTicult to play when on 
the march, its parts, in military music, are 
written as simply as possible, rapid passages 
and arpeggios being avoided. In a brass and 
reed band, however, a couple of hautboys 
sustaining notes in the harmony considerably 
add to the effect of the general tone. For solo 
playing the student must prepare him.sclf to 
execute a good many complicated passages. 
Nevertheless, the hautboy appears at its In^st 
when it is given in tlu^ orclu'stra a plaintive 
melody of a pastoral character. Vnlikc the 
clarionets and flutes, it sounds the actual pitch 
of the notes written in the music. 

JTautboys possess 12, l.‘l, 10. 17, or 19 keys 
besides rings. The prices range, for new in- 
strunumts of rosewood or ebonite, from £8 t/O 
£<0. The model most generally usc‘d has 15 
keys and two rings, and costs about. £10. In- 
struments of the latest i)a.ttcni give the low' 

Fingering. As regards the fing(Ming, there 
is considerable rcsi‘mblanc(^ in the hautboy to the 
flute. The natural scale the tube, if no keys 
are used, is D major. With the keys, C Z. B, 
and the low B'> are j)roduce(l beyond the ordin- 
ary holes by means of additional vents pierced in 
the lower part of the tube. From the Bl?, there- 
fore, to the extreme top of the compass, this 
instrument gives not only the diatonic, but all 
the chromatic intervals, those above the first 
octave being obtained by incu’oased pressure of 
the breath. This acceleration of the vibration 
within the instrument causes the upper harnu)ni<; 
partials to sound. The highest notes arc elicited 
by cross-fingerings. Unlike the clarionet, the 
hautboy docs not, however, jump off in tone a 
t wclfth higher with extra blowing. 'The increased 
force supplied produces the octave, as in the 
flute, over the lower notes played with slacker 
lijxs. Although the tone of th(5 instrunumt 
cannot be described as resonant in volume, it has 
a peculiar, penetrating quality so that, unk ss 
carefully produced, the sound is unpleasantly 
nasal and piercing. To understand the lingering, 
the first point is for the student to locate the 
six open holes. In the; cheaper models none of 
these have rings. Refer now to the illustration. 

Starting at the top of the instruriTerit, these 
linger-holes are marked F, E, D for the h'ft liand, 
and U, B, A for the right. Being in the upper 
part of the tube', the holes are convenu'iitly 
under the fingers of the player. Rest the 
iiistruinent on the right thumb by the plate 
provided for the purpose at the l)aek of the 
joint. Fut down the first left linger over the 
F hole, the second left finger over the E hole, the 
third left finger over the D hole, and close the 
( B, and A holes respectively by the first, second, 
and third right fingers. In motlcrn instruments 
certain keys have double branches. Thus, the 
fourth left finger, touching No. fi key, or the 
left thumb touching No. 10 key, by opening 
the same vent, enables some otherwise difficult 
passages to be played with ease. Having closed 
all the six holes, put down as well the first, 
second, and fourth keys. Blow softly, and this 


will give the lowest note, B ?. For the if IJ, 
use the same fingering without the first key. 
For the low 0 employ the same fingering, but 
with only the fourth key, 

(iose all the holes likewisi^ for the Ci!’, but 
only use the third key. For D tl» close all the 
holes, without using any of the keys. For the 
Djf, or Ei, keeping all the holes closed, either 
the fifth or sixth k(‘y may bo employed, as most 
convenient. To produ(*e E tf, opiui the lowest 
hole, ket'ping the olluu’s closed. In the same 
way, P{( will be obtained with the mldilion of 
the seventh key. FJ is played by opening the 
fifth ns wx‘ll as the sixth hole. For G £[, open 
the fourth bole. Kec]) this fingering for G^, 
addmg the eighth key. For A, open the third 
hole. Use the same fingering for A adding, 
as convenient, either the ninth or the tenth key. 
For B Jj, close only tlu^ top hole. For Uj, 
(•lose only the second hole^ or the first, with the 
eleventli key. Blowing witli more pressure than 
for the lowest, register, put down tlio lingers on 
all the holes ag:\in, (excepting the top one, for U 
and use the fourth key. Or lcav(‘ all the holes 
open, and use tlu^ fifth key. 

A third way to get this note is to put down 
the first finger on the top hole, and use the 
twelfth key. To got D, on the fourth lino, close 
all the holes except the top one. For D jt, keep 
to the same fingering, but ha/f cover the top hole, 
and use eithiT th(‘ fifth or sixth key. For E |1, 
open the bottom hob*, k(‘eping the others coveron, 
and add th(‘ thirteenth k(*y. For Fl|, keep the 
same hol(‘s (‘los(‘d, hut us(‘ the seventh key. 
Open the two bottom boli‘8 for F It, using the 
thirteenth key. For the G t[» open the three 
bottom holes and put down the thirteenth key. 
Use the same tingering, adding the eighth key, 
for G For A Jj, op(*n the four bottom holes, 
using the thirteenth key. Oovcu’ all the holes 
except the third, aiRl add the thirteenth key 
for A it For B, cover all the holes exeeptiiig 
the second, and add tlu‘ fifth key. Or, if more 
conv(‘ni(*nt, only cover the top hole, using the 
fourteenth key. For ( eoviu* all tlu^ holes except 
the first and sixth. Tins is an example of what 
is called cross-fingering. For (’ add the 
fourth k(‘y. 

Open tlu^ third hole, hulf cover the top hole, 
and still use the fourth key, for V>. For D T* 
adhen* to the saim^ lingering, hut <*lose. th<'. bottom 
hole and use the second inst(‘ad of the foin th key. 
For E, half close* the top hole, ((iiite closer the 
second, tliird, fifth, and sixth holes, leaving the* 
fourth ope'ii, and using the fifth, eight, and 
thirteenth keys. For F, htrlf chw> the top hole, 
close the sis-ond hole, the fifth and sixth, using 
the fifth, eighth, and thirteenth keys. For 
F^ half tdose the top hole, close the second, 
fourth, and fifth holes, using the fourth, seventh, 
eighth, and thirteenth keys. For G, on the 
fourth lerlger line above the stuff, close the top 
and fourth holes, blowing with special force. 

If the stiulcnt- following thes<r ilireetions 
makes out for himself a diagram such as w'c have, 
furnislied for the clarionet, he will well impress 
the method of manipulation npoi his memory. 
Rome notes, however, have (piiuirnple fingering; 
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but to avoid confusing the beginner, every 
possible combination has not been pointed out. 
Although to get the tAvo-foot tone for the low 
register shwer vibration is passed into the reed* 
so that the Avhole of the air in the tulje may 
form one long segment, for the one-foot tone 
that H(‘ginent is harmonically divided by quicker 
pulsntions until the top notes, which lie in the 
six-inch octave, are reached. By practice a cres- 
cendo can be obtained on the lowest notes, or a 
diniiniiendo on the highest, without in any way 
interfering with the pitch.' 

I«A. 1. 


breath is taken in, playing successively C, D. 
E, and F ; O, A, B, and C ; and so on up ami 
down the scale. Do not bo satisfied till the two 
octaves can bo played from low to top 0 in one 
breath, and from tho top to the bottom in the 
same w'ay. From C major proceed to O major. 
Treat that key in like manner. Next try 1) 
major with two shari)s ; A major with thre(* ; 
E with four, and so on, treating each key in 
the same fashion. Continue by studying the 
Relative Minor scales, beginning very slowly 
Avith A minor [Ex. 2] 



Scales. For the study of correct articula- 
tion the <hiily practice of scales is indispensabh*, 
both ascending and descsMiding. First try these 
diatonically in tones, Avith occasional seinitom*s, 
and then cliromatically, only in semitones. Both 
the major and minor scales should lx* studied. 
Play these at first v(‘ry slowly, and listen 
attentively so as to get a good cjuality of tone. 
Wlu'n this has hesm inast(‘i(‘d, accelerate the 
spe<‘d to obtain raf»idity of execution. But. 
tone-quality should ahvays come lud'ore velo<*ity. 

Kx. 2. 


Ileie observe the F and in going u}», 
and the (I 5 and F^ in coming down. VVitli 
diligence, the; student mr.si familiarise himself 
e<(iially Avith the Minor as w itli the Major modes 
of each key. 'flu* accidentals introduced will 
also mak(‘ practice of ehummtie passages easy. 
Management of tin* breath being so important 
in hautboy ])laying, ami modi*rn musu* being so 
juone to semitones rather than Avhoh* tones, 
particular attention sho\d(l noAV he given to 
tlu‘ chromatic scah‘. 



Try the scale of C major, thiough two octaves, 
(h’seending, aft<*r a.seending, in the manner 
given. I Ex. l.| 

Here avo hav«* four erolchets in each bar, 
ri‘peating the same note. Practise this exercise 
Avith the metronome set to 40. This is tho 
lowest time marked. Tluai, instead of (Totehets 
play quavers, so that to each heat- two notes are 
hloAvn, and tlu^ same sound is inad(* in (vu h bar 
(‘ight times. Without alteiing the luetronome. 


Chromatic Playing. Exorcise 3 giAcs a 
passage in which no fewer than twenty-liA^e notts 
an? linked together by a single slur, indicating tluM- 
llu*y a?e to he played sueressiA^ely in one hii'ath, 
the fingers meanwhile running up the scale 
through two octaA^cs by a series of half-ti'iics 
.above the low ('. To execute repeated passages 
like this requires considerable skill. 

Taking this j>assage, the stauhmt should fust 
link eaeii tAvo notes together. Thus, play the 








but quickening the stroke of the tongue, then t ry 
semiquavtirs. Four sounds to every Ixait Avill 
nOAV be produced, so that each note is repeated 
Ifi times in every bar. Tlien take the scale in a 
different Av^ay. Write it out on music paper 
without repeating any note. 

Practise linking one note Avith another. 
Blow the C and B, the E and F, and so on, 
each coupled with one bi’eath. Then make 
a slur over every four notes, so that no fresh 
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low 0 and tho D.> smoothly with one breath. 
Repeat this four times in one bar. Take the 
D!> and T) Jj. Repeat them in the same Avay. 
After going up and doAvn tlie two octaves in 
this manner, put an imaginary slur over every 
three notes. Play C, D 9 and D jj in one 
breath, so as to make four triplets of the same* 
sounds in each bar. Next link D!?, D tj, and 
El’ together. Repeat them in the same w^ay, 
and go up and doAvn the chromatic scale, ahvays 
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nhifting the first note a semitone at a time. 
Having linked together three half-tones, try 
four. Take D D 5, E !? and E t[, in the 
same way. Next group five notes together, 
then six, and afterwards seven. By this 
inanipnlation and breath eontrol are aequirt‘d 
simultaneously. Morwvcr, writing out such 
exercises is excellent training for familiarising 
the eye with musical manuscript. This often 
distresses an amateur, who has confined his 
attention to printed notation. When he first 
begins to play a second-oboe part in an orchestra, 
unless he has accustomed himself to manuscript 


the player inserts the A above and rep<^ats the O 
„ 5 ^ quickly, mak- 

/ rt Ji ir -0- mgalittlotrif)- 

( ~9 r r ~^ let on the 

wriiten 1 third note of 

I the group of 

/ witliout 

£:iZ‘ 

f fct) 4-" *j A p^poijiaturafi 

are slipp'd in 

much in the same way, tlu^ Grace, notes being 
written stnall so that the larger notes may bt^ 


riaywl ^ 


t'xercises, he is placed at a dis.idvaniage, 
is unable to decipher the handwriting of the 
given Viim. Continuing this study, group 
together, noAV, eiglit semitones — mz,^ C, 
1) D s, E t?, E t], F, G ^ and G jj. Flay 
that passage with one bn'ath on the tirst 
beat of the bar. He])cat the samc^ phrase 
on the “two,” “three,” and “four.” Start 
the next bar from the i)!? ; the third bar 
from the 1) ; and so on. N(wer be 

satistied until every sound in each phrase 
is articulated clearly and in a flowing man- 
ner. Now link tog(‘thor nine notes from 
the (- to tlu^ A !7 inclusive. Then ten half- 
tones, from the C to the A jj ; eleven from 
the (- to the B ^ ; twelve from the C to the 
B and tlum thirteen from the C, includ- 
ing the C above. By this time the 
iKiginner wull have mastered playing with 
one breath a (fomplete octave. While bo 
should not rest content with this, he should 
not make the mistake of attempting the 
impossible. What appears difficult at first 
A^ill become easier with iv})etitioQ, provided 
the time devoted to daily practice is care- 
fully planned. 

The Trill. The ithake, or trillo, is 
the alternate repetition of a note written 
witl) one the next degree in pitch above it, 
and needs careful practice | Ex. 4|. 

Take the scale of I) major, and play it 
slowly. Now, after the T), articulate the 
note above, E. Rep'at the D and E four 
times, ending with the D. Proceed with 
the E, linking it with Pjf. Rep*at E, F, 
indicated, before going to F> and G ; 
G and A ; and so on, up to the D and E 
above. The shake depends for its charm 
upon the evenness and smoothness with 
which the waves of sound are elicited. 
Familiarity with cituin shakes will make 
what are known as parsing shakes simple 
[Ex, 5]. 

Here, where the turn occurs over the G, 




and more emphasised | Ex. 6). A gootl player can do 
part practically any kind of solo work with this iii- 

/ strurnent, w^hich is capable, in its medium 
compass, of rapid execution arni considerable 
liveliness. The ambitious student who 
takes up the oboe with the object of qualify- 
ing for a place in an orchestra is, therefore, 
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reeommende<l to study the ol)Ol^ parts 
of standard orr*hcstra.l works : Haydn’s 
“ Seasons ” and Symphonies, Mozart’s 
Symphonies ; the solos which occur in 
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Beethoven's “ Pastoral ' Symphony, and 
in Rossini's “ William Tell ” ; or in 
other familiar operas, such as Weber’s 
‘U)beron” and ‘‘ Freischutz," and Auber’s 
“ Masaniello.” 

COR ANGLAIS 

What the basset, horn is to the clarionet, 
the cor anglais is to the hautboy. 

Between the two instruments, however, 
come two iustruiiK'iits of the same double- 
reed family. First, wo have the OV)oe thi 
Cixecia, for which there is a part in Bach’s 
“ (ffiristmas Oratorio ” ; siJcondly, we have 
the Ob(H' d’.Vmore, to-day used in the Bach 
(’hoir, at the Brussels Conservatoire, and 
elsewhere. ^Phis stands a minor thh’d 
lower than the ordinary hautboy. It is, 
therefore, like the A eompan^d to the (! 
clarionet. The tube being longer, the 
lower notes are mellowei-, and, as was for- 
merlv considered, more sentimental ; hence 
the name. But when parts occur in read- 
ing old scores marked “ Oho(5 d’Amore” 
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or “ Oboe da Caccia,” iliey are usually 
transposed and played either on the ordinary 
hautboy or on the cor anglais. Of late years 
the latter instrument has Iw^en much improved, 
both as regards facility in fingering and purity 
of tone. 

Cost. The cost greatly depends upon the 
make which the student desires to j)urchase. 
(Vmiplete. with leather sling-earriage and reed- 
box, a M ell-seasoned rosewood or ebonite oboe 
d’amorc in A, with German-silver keys, new, 
can be oV)taincd for about £10. A cor anglais, 
with ir> keys, in F, costs about £11. With 17 
k(‘ys and real silver fittings, as much as 10 or 2'2 
guineas, respectively, is demanded. In appear- 
ance, the oboe d’ainore is like a big ordinary 
hautboy. But the cor anglais has the mouth - 
tube, to which the reed is attached, curved and 
bent towards the player. 'I’lu' bell, or bass end. 
of the instrument, instead of being eoneave, like 
the hautboy, is eonve.x, or bulbous. 

Fingering. Kxeept that the keys are 
rather larger, and the holes somewhat furtluM* 
apart, the fingering is precisely the same as on 
the hautboy. The scal(‘ of tlic cor anglais is 
two octav(‘s and a fifth — from E, third spac(‘ 
bass clef, to B!?, first ledger line above trt'blc cl<*f. 
•Such are the actual sounds produced. But if 
we examine one of the most familiar instances of 
the use of this instrument, which occurs in 
Rossini’s Overt un* to “ William MVll,” w'e shall 
find the part given to the cor anglais in the score 
placed in tin* bass clef. This is the Italian 
custom. To-day, however, instead of vcpr<‘- 



senting the instrument an octave lower than its 
real sounds, the eor anglais is written for strictly 
according to the fingering, and treated as a 
transposing instrument [Ex. 1|. 

This arrangement of writing in the treble clef 
adapts the cor anglais to tlic ordinary hautboy 
tingering, so that the larger instrument auto- 
matically speaks its part as d(‘sired, a fifth l)e]ow, 
in the same way as obtains with the clarionets. 
Tlie key signature of the cor anglais always 
contains, therefore, one sharp more, or one flat 
Jess, than that in which the music really stands. 
When a part for this instruimmt ucemrs in an 
orchestral score, one hautboy only is usually 
employed at the same time, because the part for 
the second hautboy player is dispensed with, that 
being allotted to the eor anglais. He is thus 
spared, when the composer scores in the treble 
clef, the trouble of transposing his part a fifth 
lugher. Standing in the key of F, and speaking 
a fifth lower than the ordinary hautboy, if the 
second hautboy player suddenly takes up the 
cor anglais, he has enough to do to •^iiit his lips 
to a different reed and adapt his lingers to 
the larger key mechanism without having tho 
perplexity ^f transposing at sight to attend to 
as v/ell. 
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The Reeds. Although the rough-and-ready 
di*one-reed of the Highland bagpipes in producing 
tone is the same in action as the hautboy, the 
pipe-reed does not come into contact with tho 
player’s lips. The more musical the oboist 
the more sensitive arc his lips, and, for obtaining 
the different registers of pitch by variation of 
lip-pressure, it is necessary that the double reed, 
upon which the lips and the tongue operate, shall 
pulsate with the utmost responsiveness, so that 
the player may not be hindered by the cane l)cing 
unduly stiff or soft. Tlie reeds here are larger 
than those for the hautboy, but otherwise are 
alike in detail. 

The Tone. For cantabile, or slow move- 
ments, the expressive quality of the cor anglais 
stands unrivalled ; but the instrument is not 
adapted for rapid passages. When well played, 
its lower notes are rich and exceedingly beautiful. 
They possess a tone-fragrance which distin- 
guishes this instrument from all others in the 
modern orchestra. For that reason composers 
make more and more use of the mysterious 

colouring ” whioli the cor anglais, judiciously 
used, gives to an orchestral tone-picture. To 
subdue the tone, it was formerly customary to 
cover the wood of the instrument wMth leather, 
w hich also prevented its cracking. But that idea 
has lM‘cn discarded. Meyerbec'r, in tho “ Hugue- 
nots," (iluck, in “ Orpheo,” Berlioz, in tho 
“ Symphonic Fantastique,” and Halevy, in “Tho 
Jewess,” have all employed, with telling olTect, 
the low, plaintive, mysterious sounds of tho 
eor anglais. 

Beetho^’crl has a fine trio for two hautboys 
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and cor anglais. Op. 29, and, in the openmg of 
Act III. of ” Tristan,” Wagner uses the instru- 
ment in a masterly manner. But all these 
instances are for sustained effocts. So, although 
the cor anglais is the outcome of a rustic pipe, 
it is not adapted for lively melodies. For tho 
beginner, who can use it in place of the hautboy, 
it is of considerable advantage to learn, becauBc 
he must be prepared to take it up at any time if 
he beeonu's an orchestral performer. 

This article W'ould not be complete without 
mention of the fourth member of the family, the 
Oboe Basso, now obsolete. This, however, was 
almost synonymous with the oboe lungo, nr 
oboe d’ainore [sec also Oboe], 

BASSOON 

On account of its human quality of tone in 
the higher register, the bassoon is frequently 
called the “Vox Humana ” of the orchestia. 
In some respects it is singularly like the violin, 
because the musical ear of a player is mainly 
responsible for correct intonation. Moreover, 
an old bassoon, like an old fiddle, improves with 
age. By reason of its delicacy and sensitiveness, 
this instrument endears itself in a remarkable 
way to the player. Tf he attempts to for(*c its 
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tone ho gets out of it nothing but a succession 
of grunts or squeals. It will not be coerced, but 
can be coaxed into doing many charming things. 
By employment of this instrument, Haydn, 
Bach, Beethoven, Mendelssohn, and other great 
composers have achieved wonderful elfcets. 
Unfortunately, the bassoon is not always 
reverenced by musicians as it ought to be. It is 
looked upon as the clowm of the orchestra. But, 
although Mendelssohn has made it imitate closely 
the braying of an ass in the “ Midsummer Night’s 
Dream,” in funeral marches it is used with aw'e- 
inspiring effect. 

It is because of the spiritual qualities of the 
bassoon that the player who wishes to qualify 
for an orchestra should possess exceptional, 
rather than ordinary, musical gifts before he 
seeks to excel in it. If the student has an 
opportunity of hearing a soloist like Mr. James, 
the principal player in the London Symphony 
Orchestra, he will realise how expressive is the 
bassoon when artistically treated. 

^ The Dulcino. In orchestral s<*ores this 
instrument is generally designat<ed by its Italian 
name, “ Fagotto.” This, in old writings, is 
spelt “ Phagoti,” from “ phagos,” a faggot, the 
appearance of the instrument being thought to 

i resemble a bundle of sticks. The part it plays 
is an octave IhJow the cor anglais, and a tw'clfth 
— not an octave, as is generally thought — Ix^low 
the hautboy. In Italy, a boy is put to the 
bassoon at the age of ten. He is given the small 
model, knowm as “ Dulcino,” to play. On 
account of its size, this is more suitabhi for his 
fingers. Then, after two or three years, he can 
take up the ordinary-sized bassoon, just as a 
child wdio has learned tlu^ rudiments <*1 violin 
playing on a half or three-quarter sized instru- 
ment can go to one of full size. 

The ordinary bassoon is, in reality, a tube, 
mostly of wmod, eight feet in length. As an 
eight-foot pipe would be unwdeldly for the player, 
this is doubled up. 

The Parts. Tlic bassot)n consi..ts of five 
parts, know'n as (1) the crook, (2) the v/ing, (3) 
the butt, (4) the long joint, and (5) the bell. 
Fitted together, these parts form a carefully 
graduated hollow cone. I’his tapers from a 
fraction of an inch at the reed to’ less than 2 in. 
diameU^r at the boll. The exti'eme end, liOAvever, 
is not tlie wddest internal part of the instrument. 
Like ihe eor anglais, it is made bulbous, the 
extremity l)eing constructed so as to subdue the 
effe<d of the l)oll-not<\ By doubling the tube, 
the instrument itself measures only 4 ft. 'Phis 
places all the holes within the reach of the 
fingers, the vents being pierced obliquely througli 
the substance of the wood, so as to bring them 
more conveniently under the tw'o hands of the 
performer. The small brass tube, wdii(di re- 
sembles a Latin “ S,” gradually increases in size 
intemallv, being fixed at its wider end into the 
wing. The latter is also known as the te7ior 
joifU. The wing, in its turn, fits into the butt. 
This i.s called, also, the lower joint. Here the 
bore is bent back upon itself through a solid 
block of wood in* the shape of the letter “ U.” 
the base, of the “ U ” having in it a cork, or 
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sometimes a sliding tul>e, from ivhicli the con- 
densed breath of the player can be emptied. 
The lower joint, or butt, fits into the long joint. 
This is termed, also, the bass joint. On the top 
of the latter is fixed the so-called “ bell,” also 
known as the smaU joint. 

Having built up the parts, lot us look at the 
keys. Three of these are fixed to the wing, o« 
tenor joint. The longest key is the C, the short 
one A, and the third, pointing downwards, CjJ. 
Tiiese are all w*ork(^d by the left thumb. In tho 
butt, or lower joint, the first key is Bb, tho 
second E. the third F, and the fourth G #. The 
right thumb manages all these. The first right 
finger negotiates the Bb key, connected with 
the first-mentioned Bb, controlled by the right 
thumb in the same way that the third right 
finger has control of the open key in A, worked 
also by the left thumb. Beside the open A key 
are the keys of G j and F. Above tho F is 
another key controlling FJ. These three — 
GJ, F, and Fi — arc managed by the right 
little finger. In the long, or bass joint, the left 
thumb works the first, or open D key. Then 
come Eb and CJ, both negotiated by the left 
little linger, as w^oll as the two last keys, B and 
Bb, the tw'o latter, together with the open 
top being managed by the left thumb. 
Bas.soon8 have 10, 17, 19, or 22 keys, according 
to their system of manufacture. The ordinary 
model has the 17-key mechanism. 

Compass. The compass is from Bb, 
second ledger line bass clef, to A b, second space 
treble clef ; but extra key-work and cross 
fingering enable the F above to be reached. 
Thus we have a remarkable range of three and a 
half octaves, giving the entire chromatio scale, 
some notes having triple fingering. Music for 
the bassoon, conseciuently, is written in the bass 
clef, the lenor, and, occasionally, the treble clef. 
But the action of the player's lips has a great 
deal to do w ith producing notes of different pitcdi 
Aviih similar fingering. What is known as 
“ loose lips ” is employed, if we begin at the 
lowest note in the bass, up to the lowest G. 
From the A. first space bass clef, the B, C, I), E, 
and F, wuth their semitones, are played wuth 
wdiat is called the natural embouchure. On the G 
above eomt‘s wdiat players call a “ change.” 
For this note the lips are “ pinched,” Tiiey are 
drawn in more and more tho higher the pib^h 
becomes in ascending the scale, so that for 
extrenu' top notes considerable pre.ssure is 
needed. 

Reeds. Tliis humouring of the notes by 
tho lips makes the choice of reeds a matter of 
importance. If the cane is unripe, it will be 
spongy and give a poor tone. If it is ripe, it 
will be of golden colour. The cane should, 
preferably, come from Soutlicrn Italy rather 
than the South of France, the former having 
more resilience. Bassoon reeds can bo purchasccl 
at music shops from a , shilling upwards. 
“ Guaranteed ” reeds are to be had from two 
shillings, singly, or thirty shillings a dozen. 

Attitude. The cliief weight of the instru- 
ment is thrown on to the playei s left shoulder 
by means of a leather strap. This is fastened 

4897 



bjr a s^iiivel tto)Ugh a metal ring at theibwer 
joint in the aecond band below the wing. Hold 
the instrument obliquely from left to right in 
the hollow of the bands. The bell must point 
upwai’ds in the direction of the left shoulder. 
Place the left hand at the level of the player’s 
breast, and the right hand lower down. The 
lower portion of the instrument should come 
behind the player’s right thigh. Keep the body 
erect, and the head upright in a natural position. 
The bassoon crook should be turned slightly 
towards the right. Do not move the elbows to 
accentuate fresh phrases. 

Draw the lower lip over the teeth, so as to 
form a cushion. Before fixing the reed into the 
crook, moisten the former. Now put the reed 
in the mouth. Place it between the middle of 
the lips, so that both lips press against the flat 
sides of the reed. In this way it must be held 
securely, and not allowed to shift when the lips 
tighten or slac'ken for the production of high or 
low sounds. The left side of the reed should 
point slightly upwards, so that it rests in the 
mouth obliquely. T.it‘t both lips cover it nearly 
09 far as the first ring of wire. 

The First Sound. With the left hand, 
close the first, second, and third holes in the wing, 
or tenor joint, by the first, second, and third 
fingers. Having done this, shut the apertun* be- 
tween the reeds by projecting the tongue. Take 
a full breath, but do not puff out the cheeks. 
Whilst neither pinching the lips unduly, nor 
lotting them l)ocom<‘ loos(% pronounce the word 
“ too.” x\rtieulation of this syllable will cause 
the tongue to retire swiftly from the r(‘ed. This 
will force the air through the aperture. The 
result will give C, second space bass clef. As 
soon as this note i.s elicited, sustain it while 
counting menially four beats in slow time. Make 
the tone of equal strength, and do not allow' it to 
jump off either to a higher or low'er pitch [Ex. 1]. 
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How comparatively small is the diameter of 
the long air column, which pierces this bulky, 
doubled'up wooden instrument, is not usually 
realised. Take any other tube in the orchestra 
giving an eight-foot tone, such as the euphonium 
or bombardon, the metal of which is hammered 
thin, and it will be perceived that the air column 
in the latter is far more ample than in the former. 
Il is this fact, combined with the initial vibra- 
tion of the double reed, which gives the bassoon 
its characteristic tone. The tone-quality of 
a wind instrument is governed, first, by its' 
embouchure, or manner of the blowing, and, 
secondly, by the dimensions and length of the 
internal air-column, rather than the thickness 
or special substance employed to enclose that 
column. The student will, tnerefore, understand 
how important it is that the internal passage of so 
delicate an instrument should be kept clean. 

^ A bsssoon requires almost as much nursing as 
\ rifle in which smokeless powder is used if it 
to bo handled with the best effect When dirt 


accumulates inside, it not pitch 

but the articulation beeoiOOi some 

notes are very difficult to produce, student 

when he has finished his daily practice should 
invariably turn the instrument upsi(te down 
to let the water run out. In addition to this, 
whenever there is time, take each joint apart to let 
the air penetrate through the tube. Wipe it out 
carefully by pulling a worsted cleaner through 
every joint. If the instrument is put away 
damp, the wood will swell and soon rot. Every 
three months it needs careful overhauling. 

This should be done after it has been practised 
upon for some hours. If the instrument has been 
put aside for some time, it cannot be cleansed 
so satisfactorily. Having taken the joints apart, 
clean out the crook by passing along quill through 
both ends. Then withdraw the quill, and fill 
the mouth with clean water. Blow it through 
the crook until the tube is thoroughly washed. 
Pass a wad of linen lightly through each joint 
to take off the thickest layer of dirt. Take out 
the cork, or sliding tube, in the butt. Carefully 
take off the keys, or the pads will he spoilt by 
the next operation. Now introduce a quill 
dip|X‘d in the best salad oil Having oiled each 
joint, ercpptinq the cro<}k\ allow the instrument 
to stand for a whole day, so that any unnecessary 
accumulation may lie thoroughly soaked. Wipe 
out afterwards each joint with some dry linen 
until it comes through nnsoiled. 

The Fingering. Having produced the 
first sound, C, by blowing st(‘adily through 
the reed, closing the first, second, and third 
holes in the wing of the bassoon, the student 
should now proceed to connect the V with 
the I) ab()V(*, th(‘ E and F, with the B below, 
and so on. If the student follows the succeeding 
indications, and turns to the chart in the Clarionet 
article [page 4790], he can make out a similar 
one for the bassoon. This Avill impress the 
fingering on his mind. The six open holes are 
.stopp'd, as lias Ix'cn noted, by the first, second, 
and third fingers of the left and right hands, the 
former negotiating those in the tenor joint, 
or wing, and the latter those in the lower joint, 
or butt, in addition to the holes, in the ordinary 
mechanism there are seventeen keys, to which 
system we will confine our attention. 

In any case, the majority of the keys are 
raanijwlated by the fingers of the left hand 
the right fingers being used only for kev? 
7, 8, 9, and 10. This is made clear by the 
illustration on the next page, which shows the 
entire instrument, with all the keys, front and 
back, with tlieii’ numliers. 

With this as a guide, we may learn how every 
note is produced in the compass, including ^ill 
accidentals. But it must first be imderstcod that 
the tone of the bassoon is capricious. Like the 
violin or the trombone, its correctness of intona- 
tion depends greatly on the musical ear of the 
performer. So much is this llie case that every 
good bassoon requires different treatment. A 
first-rate player cannot, therefore, do himself 
justice on a strange instrument unless he m ^ven 
time to beoongfg^Mdib^ its 
Lika tbe giyes the 



rohisec^veJSito^kjs of an open pipe, its pitch 
being mobtai^ below the cor anglais and a twelfth 
lower tfeati the hautboy. Closing the three 
finger-holes for the left hand, the bassoon thus 
speaks C, whilst the hautboy would give G. 
Closing the six finger-holes, the bassoon, like 
the flute, speaks O, wilst the hautboy sounds I). 
But, unlike either the flute or hautboy, we have, 
below those closed notes, a range of dccj>er sounds 
in the bassoon, these being obtained l)elow the 
natural scale of the instrument by means of 
extra vents near the Ix^ll, which nullify the efTe(.‘t 
of the constriction at that part so that the lowest 
note is not G. The bassoon gives no fewer than 
eight semitones below it, till B!?, second ledger 
line below bass staff, is reached. 

The Lowest Notes. To produce this 
Bi?, close all six holes and put down keys 1, .*1, .5, 
and 8, as well as the right tlnimb-hole at the back 
of the bottom joint. Blow with a very loose lif). 
Having produced this note in slow time, to get 
Bf, keep to the same Angering, but add No. 2 
key. Blow as before. For the bottom C use 
the same fingering, but release keys 1 and 2. 
C or D!7 above, is produced by the same Anger- 
ing as C, with No. 4 key added. D C is sounded 
in like manner, except that keys Nos. 3 and 4 are 
not employed. For D or E!7 above, keep to the 
same Angering, adding No. 6 key. For use 
the same manipulation, without keys Nos. 5 
and 6. Keep to the same Angering for F but 
do not close the right thumb-hole. 

For F^, or G?, add No. 7 key. (lose the 
six Anger-holes for Gfc but use no keys. For 
G tf, or At>, add keys 5, fl and 0. Release the 
third right Anger for At, putting down No. 7 
key. Here do not blow^ any longer with tluj 
loose lip, but use the “ nat ural embouchure ” 
for the reed. For Bl’, or Ajt, keep to the same 
Angering, but release No. ‘ 7 key, closing the 
right thumb-hole and piitting down No. 10 key. 
Another way of getting this sound is to stop 
all Angerholes except No. 5, closing right thumb- 
hole. For Bt» stnp only the Arst, s(‘cond, third, 
and fourth Anger -holes, using No. 10 key; or 
close holes 1, 2, 3, and .5, together with the right 
thumb-hole. Now w^o come to G, which is easily 
produced by putting down the Arst, second, 
and third left Angers, and blowing in a natural 
manner. Merely add No. 11 key for CJ; or 
close th<* Arst, second, and fourth holes only, 
using lio. 9 key. For DJ;, put down the 1st 
and 2nd Angers only. DJjl is sounded in the 
sajme way, adding No. 12 key ; or put down the 
■ Arst and third left Angers, closing right thiimh- 
hol6. For Efi, put down only the Arst 
left Anger and No. 9 key ; or, inst<*ad of 
this jkey, close the right thumb-hole. Ft. 
a , semitone above, is the note sounded w'hen 
none of the holes of the bassoon arc closed 
nor keys are used. This, therefore, is the 
** Open note ” of the instrurflent. For Ft» close 
the three lower holes and add No. 8 key. For 
G!?, which on this instrument need, not be quite 
the same as F4 close all the holes except No. 1, 
using No. 8 key. 

The ** Vox Humana *.^sl!Legieter. The 

leachhig of Gtt (pn, fourthMip^e, bass ciei) 
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carries us into a fresh harmonic region of the 
tube. As regards different qualities of tone, 
the management of the bassoon reed by the 
lips may be compared to the production of the 
voice in singing. From the lowest Bf^ on this 
instrument to the G above wc have the reed 
blcnvn w'ith a loose lip, in the same w^ay that, 
for producing the det'pest notes of the larvnx, 
the singer allows his vo('al cords to slacken and 
breathes abdominally. At this point, from the 
(i, Arst line bass clef, the bassoon player uses 
the natural embouchure, or lip pressure, on the 
reed, just as a singer gives a normal tension to 
his vocal cords when eliciting what are knowm 
as “ chest ” notes. Presently, from the G 
in the fourth spare to the extreme top of the 
bassoon compass, the Umsion of the lip on the 
reed w'ill be increased, so that it is set into 
vibration in a manner called “ pinched,” analo- 
gous to the way the falsetto voice makes the 
vibrating segments smaller in the head notes. 

Formerly great composers used the bassoon 
mostly in its lowest and normal registers ; 
but, owing to improvements in the tuba, and 
other brass instruments, the higher register of 
the bassoon has been found to stand out in 
better relief by Wagner, Tschaikow'ski, Dvorak, 
and other modern composers, and the higher 
notes arc given, in consequenetN more and more 
prominence. The ambitious student, therefore, 
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Bhould pay i)articular attention to producing, 
a» beautifully as possible, the semitones, from 
the G to which we now refer to the octave G 
above, this being the “ Vox Humana ” portion 
of the scale. To produce this G, fourth space 
bass clef, close all the holes except the top one. 
Stop the latter to check the tone with the 
octave G below, slackening the lips for that 
purpose. As the scale is ascended in semitones, 
it is an excellent practice to check each fresh 
sound obtained by means of the corresponding 
octave- tone below. 

To get Gjt, use the same fingering as for 
G h, closing all the holes excepting the top one, 
bui adding keys Nos. 6 and 9. For Ajj, close 
all the holes except No. 6. If the tone does not 
come readily, cover also the right thumb-hole. 
For the Bl>, close the first five finger holes, 
using keys Nos. (1 and 10; or, close the bottom 
hole, leaving No. 5 open and not using No 10 
key. For close Nos. 1, 2, and 9 holes and 
use No. 10 key. 

Tenor Clef. It will be found that the 
notes for the sounds hitherto made are usually 
written in the bass clef. Now that we come to 
the lodger lines above the bass clef, composers 
find it more convenient to employ the tenor 
clef, with C on the fourth line. To produce 
this note, merely put down the first three left 
fingers, as for the octave V below% but tighten 
the lips. For the Cjf, employ the same linger- 
ing, closing the right lliumb-hole and adding 
No. 11 key; or close the first, second, and 
fourth hole4», using No, 9 key. For Dtf, close 
the first and second holes and use No. 9 key. 

There are three ways of producing DJ above. 
Close all the holes except No. 3 ; stop only the 
first and third holes and right thumb-hole ; or close 
only the first and second holes, using No. 12 key. 
For Et| (fifth line tenor clet), close only the first 
hole and use No. 9 key ; or close all the holes 
except No. 2, using no keys. For Ft), close 
the second, fourth, fifth, and sixth holes, 
putting down Nos. 6 and 9 keys ; or, close the 
first, fourth, fifth, and- sixth liolcs, using Nos. fi 
and 9 keys ; or leave o^x^n all the holes, using 
No. 8 key. For Fjt, close the second, third, 
fourth, and fifth holes, using No. 8 key. For 
G^, close the second, third, and fourth holes, 
using No. 8 key. To get Gj|l, close only the 
second and third holes ; or, in addition to 
these holes, close No. 5 and use the oth key. 
For Atl, close only the first and second holes, 
using No. 13 key ; or close the second, third, 
fifth, and sixth holes, using keys Nos, 5, 6, 
and 9. 

For B!?, close all the holes, using keys Nos. 
8 and 13. For Bt|, close holes 1, 2, 4, and 5, 
adding keys 8 and 13. For the top C, put down 
the first and third left fingers and first, second 
and third right, closing right thumb-hole and 
using keys 8 and 14; oi, with the same keys, 
leave the second and third holes open ; or, with 
the same keys, close the first, second, fourth, 
and fifth holes. This example of cross fingering 
will show how much depends on getting weU 
.IntOvtj^e mind the exact pitch of the note to 
. V*' «0!»nded. For the top Cjj, put down only 


the first left finger, using keys 9 and 14. For 
the D!>, stop also the fourth hole. For DJ;!, 
leave all the holes open, usiim keys 9 and 
14. Leave all the holes open for E!?, using keys 
9 and 15. For Ej}, which needs considerable 
lip-pressure and strength of blowing, leave all 
the holes open, using keys*" 9 and 16. 

The top note of all, Ft[, is produced by closing 
the second and fourth holes. Accomplished 
players can still further extend the compass 
upwards, although it requires much practice 
But the notes are seldom wanted, Ijecause they 
can bo executed more easily on the hautboy. 

Exercises. Upon this gi’oundwork the 
student should be able to construct various 
progressive exercises. There are many depart 
ments of study, proficiency in which can only 
Ihj achieved by constant repetition and intelli- 
gent application. The beginner, as soon as his 
lips and lungs get fatigued, should stop practice. 
Many students do themselves more harm than 
good by )>ractising loo long at first. Practise 
slowly, in (‘very key, first the major and then 
the minor scales. 



Two distinct methods of articulation arc 
presented by legato and staccato playing 
Tn the former each note must glide into its 
iM’ighbour, one breath being used for an entire 
passage. In tlu* latter each note must be 
lapped out cleanly by the tonguc-tip. There- 
fore the syllable “too” is only articulated at 
the loginning of a slurred group. In playing 
staccato, however, give a “ too” for each beat 
of the rhythm as mcU as the first of the bai, 
as in Ex. 2. 

DOUBLE-BASSOON 

Every ambitious bassoon student should 
cultivate also the double- bassoon ; it strengthens 
the blowing powers of the lips, and thus im- 
proves one's tone-production. As is the case 
after exercising one’s muscles with heavy dumb- 
btdls and going back to those of customary 
weight, so the double-bassoon, when one goes 
back to the smaller instrument, makes the latter 
easier to articulate. The impressive grandeur 
of the contra -fagotto is often indispensable, 
particularly in the C minor Beethoven Symphony, 
Yet, in an average orchestra, bassoon players 
are seldom competent to perform the part. 

Tn pitch, the double-bassoon is an octave 
below the instrument last described. There is, 
however, a demi-contra-fagotto in F, at an 
intermediate pitch between the ordinary and 
double-bassoon. But the instrument with 
which we now deal possesses an extreme com- 
pass of three octaves^ containing every semitone 
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of the diatonic scale throughout that range, now supplied in brass somewhat choaixM' than 

Tlie top octave need not trouble the stTident, the B!? model in wood. 

as parts are not written for it. The instrument The reeds cost about 3s. 6d. each. The reed 
consists of a conical tube upwards of sixteen resembles that of the bassoon, but is larger, 

feet long, the diameter ranging from a quarter To secure accuracy of intonation, it does not 

of an inch at the reed to four inches at the Ml. reciuire the same nicety of lip-pressure. This 
Nevertheless, this instrument is no longer, advantage enables an average bassoon player 
in appearance, than the ordinary bassoon. Jt to accustom himself quickly to the larger ‘in- 
is curved, not twice, but four times, so that strunu'nt. No matter in what key the music 

it measures about four feet from end to end, is written, the double-bassoon, giving all the 

and is thus conveniently manipulatt‘d by the chromatic intervals, can (^xcnuite accidentals 

performer. as t'asily as naturals. There is 

According to the acoustical no difficulty in discriminating 

divisions of the tulje, so are the the different notes by the touch 

holes pierced. To make the L I J h iTTI w ithout looking at the instrument 

stopping and opening of these ^ when playing. Situattxi at the 

holes possible by the fingers, a jP Hj If lower joint, and 

special mechanism is provided. J m y j| worked by the right thumb, is the 

On the bassoon, ‘‘ open ’’ holes ® ^ ^ double - bassoon 

are operated on directly by tlie | ^ i | ])erformer should rememlier to 

first, second, and third fingers of ,1 '•T I frequently, to blow 

both hands. In the contra- ^ ^ moisture which accuinu- 

bassoon, in place of these holes, | latcs. To prestu ve the in- 
saddle-shaped recesses represent ^ '( strument it should be cleaned 

the six open notes. These con- ^ ' ' I *^1 much in the same way 

trivanciis are situated so that (ill described for 

three of them can be worked by Jtjl jr^ - J I*'® bassoon, 

the left, and three others, lower — J Fingering. With the modern 

down, by the right, fingers, fn- || t j (J V ' 1 mechanism, the fingering is 

stead of the tips of iho fingers Mr lU— ^ 1 p I almost analogous to the ordinary 

depressing these concavities, use ||j . -t -I I bassoon, but (ho student who 

for that purpose the middli* joint Hi ^ F * wishes to go further into the 

of each digit. This is far less Ijpt f| f question is referred to the 

fatiguing to the player, as the fsj Apfiendix of Satzenhoier’s 

holes are then closed with the I I li i rT “ Neuc Ih’aktischc Fagott- 

assistance of the fore-arm muscles. | 1 t ij 8chule,” published by Zimmer- 

The other keys — for sharps and j it! mann, Jiciji/.ig. 

flats — although larger than in the ;1 r i When properly playt'd, the 

bassoon, are the same to the ■ | | double-bassoon is capable of pro- 
touch. As there is double the Y''\ 1 ducing extraordinary effects. To 

length of tubing, this is. of J if>"'est notes re(|iiires 

course, the heavier and more un- ^ ^ considerable practice. From the 

wieldy instrument. doitble-bassoox written in first space biiss 

Price. A double - bassoon ^ above, sustained 

costs no mon* than a pair of kettle-drums, sounds are fairly easy. Rapid passages are 

and should be regarded, by societies, as of undesirable, and almost impossible : )>ut the 

almost equal importance for enriching the lone deep th robbings of the low' pedal notes are 

at a public performance. An excellent double magnificent, as, for example, in Handel’s 
bassoon can be purchased for £15, but it is “ Firework Music,” Haydn's “ Creation,” and 

sometimes possible to get one at an auction- Wagner's dragon music in “ Siegfried.” In- 

room for half that amount. Brass bands in deed, most of the great composers liave availed 
the Midlands and elsewhere, desirous of winning themselves of the deep double- bassoon notes, 
prices at the big competitions, can add consider- It .should be remembered that the part wriften 
able richness to their tone, and soften t lie harsh- for this instrument stands an octave higher 

ness of other instruments, by utilising the than tlic actual sounds, for convenience in 

splendid bass given by the E !? contra-fagotto, notation. 

Oboe, Cok Axolais, and Bassoon cnnchaM 
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The Germ of Telegraphy* Rules for Direction of Current The 

Needle System. Conventionalisms in the Telegraph Service 


By D. H. KENNEDY 


A LL the principal systems of modem telc- 
^ graphy are based on the relations which 
exist betw€5en current- l^earing wires and magnets. 
These relations are discussed in the first seven 
articles on Electricity. It will be assumed that 
these have already been consulted by the 
reader. 

In 1820, Oersted, experimenting with a battery 
and wires and a compass needle, found that when 
the current-bearing wire was brought ne«ar the 
compass the needle was deflected. It may Ije 
said that this was the germ from which has 
growm the immense system of telegraphic com- 
raimication, and bt^fore proceeding with this 
section, the student should turn to the section 
on Electromagnetism [page 561], and thoroughly 
familiarise himself with every feature of this 
classical experiment. Figs. 20, 21. 22, and 23, 
on page 561, illustrate facts of fundamental 
importance. 

Rules for Direction of Current. 

Mnemonics enabling the student to connect tiu* 
<lirection of the current with the direction of 
the force due to its magn(‘tie lield are of great 
practical value, and there arc several available. 

Ampere suggested that we suppose a man to be 
swimming in the wire with the current, and with 
his face towards the compass needle. The N 
'pole is deflected to his left hand. Maxwell pre- 
ferred the “ corkscrew ” rule — namely, that the 
forward direction of the current and the direc- 
tion in which a N i)oIe is impelled are associated 
in the same way as the forw ard direction of an 
ordinary corkscrew, and the rotation of its 
handle. 

Another simple rule is to look at the face of 
a watch, and imagine that the current is passing 
. from the observer through ilie watch, fiorn back 
to front. The resulting fleld would rotiite a 
N pole in the same direction as the hands of 
a watch. 

One of these rules should he selected by the 
student and fixed in the mind by thorough 
experimental testing, so that he will be able to 
determine the direction of the current in a wire 
from the deflection of a magnetic needle, or 
v ice versa. 

The Needle System. In J837, Wheat- 
stone installed the first practical telegraph 
between London and Slough, and it is a remark- 
able fact that the same inventor subsequently 
produced the high speed automatic system which 
tOHiay is used to transi^it nearly all our Press 
; t0ri^ams. . 

\^eatstone's original instrument survives in 
the shape of the aingk-needle telegraph [6 and 7, 
It is so named, from the fact that 
s^i^alepe i^ad fipm the motion^ of a needle. 


and the word “ single ” is retained in the title 
l^ecause this type was evolved from predecessors 
having at first live, then four, and then two 
needles. Fig. 16 is a view of the dial of the 
receiving instrument. Normally, the needle is 
vertical, and, as indicated on the dial, the signals 
are made by various combinations of right and 
h'ft deflections. The needle in front of the dial 
is non-magnetic, and merely acts as a pointer. 
It is, however, mounted on the same axle as the 
magnetic needle, which is placed in the centre of 
the receiving coils, as shown in 16. The receiving 
instrument may best be considered as a direct 
development- of Oersted’s experiment. Imagine 
a small diagonal-shaped magnet mounted on a 
horizontal axis, and adjusted so that, normally 
under the action of gravity it remains vertical 
1 17]. If w'e now bring a vertical current- 
bearing wire in front of the magnet, it will 
deflect to one side or the other according to tin? 
direction of the current. If the current is weak 
the deflection will be very small, but if we bring 
the w'ire over the top and down behind the 
magnetic needle at the same distance, we can 
double the deflecting force. Carrying the wire 
up the front again will treble the deflecting force, 
and, continuing the operation, we form a vertical 
coil, and we note incidentally that the deflecting 
force is dependent jointly on the strength of the 
current and the number of turns, or, as explained 
on page 562, on the am|)ere- turns. 

For convenience, two coils are made, each 
containing an internal chamber large enough to 
allow the magnetic needle to oscillate. When 
they are fixed in position on the horizontal 
brass bar, the magnetic needle is entirely 
enclosed. 

The instrument shown in 16 is not a modern 
form. It has been introduced to show the line 
of development. It was found that, owing to 
the joint effects of constant motion, and the 
demagnetising influence of the magnetic fields of 
the varying currents, the permanent currents 
rapidly deteriorated. 

Varley^s Induced Needle* The remedy 
was supplied by Mr. S. A. Varley, who, in 
1866, devised the induced single ne^e shown 
in 18. He provided two large permanent 
magnets, and substituted a small soft iron needle 
for the oscillating permanent magnet. The 
N poles of the t^vo bars are brought down near 
the iron needle, so as to “ induce ” magoetism 
in the latter [19]. 

The single needle is one of a now laf^ class 
of instruments which are sensitive to direction 
of ' current. They are pokiriatd. The 

“ induced ” method of VarkiS^ appeam in nearlv 
all polarised instruments^ will 




notice that the bar magnets have their N poles mnction to perforin, and the student who takes 

downwards, because in the northern hemisphere the trouble to ascertain what it is usually 

this direction is in agreement with the vertical finds that in the process his mind has taken: 

component of the earth's magnetic field. The such a grip of the subject as will enable him 

Varley form, in combination w’ith a tapper afterwards to reproduce the connections from 

commutator [see 6, page 4385], has been much memory. As an illustration, we may, in the case ! 

used by the Post Office. of the single netnlle, give a rough diagram [20], 

Depression of the loft tapper connects the showing the state of things when the left tapper, 
battery to the line, and sends a current in such is depressed. Similar rough diagrams may be made 

a direction as to deflect tlie needle of the receiving to show tlie state of afiairs when the right tapper 

instruments to the left, while the right tapper, is d(‘pre.ssed and also when both are depressed, 

on depression, makes the connection in such a After this exercise there will bo no difficulty 
way as to cause the current to traverse the in seeing that the object in carrying the connec- 
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16. SN dial 16. SN coil, early form 17, Vertical mavriietic ncctlle defleettMl hy Held of curreiit-bearliij? wlroj 

18. Varley’8 induced coil, showing ’slKnalliiiK needle 19. Vurle>’s imlueed coil (section) 20. Dlanram of SN with, 
tapper commutator 21. Tapper commutator with left tapper <iepre.s.<»ed 22. Drop-handle commutator 23. SpaK-' 
noletti noodle (side view) 24. Sjmjsnoietti needle (front view) 

circuit in the reverse direction, which causes the tions through both tappcTs in the manner shown in' 

needles to deflect to the right. 19 is to prevent the short-circuiting of the battery 

Cireuit Diagrams. Fig. 20 is a diagram by the simultaneous depression of both tappers, 
of the connections of a single-needle station. "Conventionalisms. Figures 20 and 21 
The student who is unfamiliar with telegraph give the opportunity to mention one or two 
connections may find it a^little puzzling, and it conventional rules. It may be noted that the 

may cheer him to know that those which follow battery is connected so as to have the zinc 

arc much more simple. In this, however, or negative pole at the left side and the copper, 

and all other cases, the really earnest student or positive pole, at the right side. This practice' 

will not content himself with merely looking at is invariable in the telegraphic world, and may 

the lines given hei©, and tracing them out. He be fixed in the mind by using as a mnemonic the 

should analyse each case for himself. Eac^h word Z IN C. The circles represent battery 

wire. sht>wn in a connection diagram has some terminals, and the mnemonic may be extended 
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to in whiojti the voltaic 

. Ci|lTm nows'' W noting that the diteotion is 
from Z to C (IN) the cell. 

In 21 it will be noted that the top of the 
needle has moved in tbe same direction as the 
'current. All needle and galvanoiiieter instru- 
ments are made to conform to this. A third con- 
vention is the use of the terms “ up *’ and “ do\^Ti.” 
Hince Ijetween two stations there is only one line, 
the terms really apply to the stations. In 
England, Ix)ndon, or the station nearest London, 
is usually called the “ up *’ station, and the other 
the “ down.” Onee this has Ix'en decided, 
the line may be joined up without fear of con- 
fusion. At the up station it is 
Cldled the ** down ” line, beeause 
it goes to a “do^\n” station, 
while at the ‘‘ down ” station it 
is an “ up ” line. 

At an intermediate station 
’ there are, of course, two lines, 
and both titles are in evid('nce. 

The single-needle coils are wound 
to a resistance of 200 ohms, and 
require a working current oi 
a.b^t 20 miUiamperes. Small 
porous pot ]-.eclanehe cells are 
usually employed for the battt'ry 
[see page *4641. For working a 
immber of stations on one lino 
tbe needle instniment has been 
icund specially suitable, and it 
has been extensively us(‘d for 
this purpose on railway lines. 

Instead, however, of the tappc'r 
commutator, a form called the 
drop handle is used which is 
manipulated by one hand. 'I’lie 
handle has three positions -namely, eentie or 
normal, left and right, the two last producing 
deflections in the opposite dire(dions. The 
aiTangement is shown diagiammatieally in 22. 
The handle, H, mounted on the axle. A, has 
two metallic parts, () and Z, insulated from 
each other. To C and Z arc eonnected the 
poles of the battery, B. S and T are two 
strong springs which normally }wess against 
the bridge piece, P, and so maintain the con- 
tinuity of the circuit. If, now, the handle is 
pushoil to the right, (J A\ill press against 8, 
tOTcing the latter away from 1\ and Z will make 
contact with T. As a result, a eurn'iit flow’s viA 
8N, up line, throiigli distant apparatus, 
line, T and Z. SX will, of course. 
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deflect to .the ae will also at 

all the stations on the line. On railw’ay 
circuits there may l^e any number up to 
twenty. 

On such lines the receiving instrument is 
usually of the Spagnoletti form [23 and 24]. 
The magnets arc of horseshoe shape and the soft 
iron needle is made in two parts, one being the top 
and rear end of the axle, the other being the 
bottom half of the needle and the front end of 
the axle. Tliese are united by brazing across 
a diagonal, the intervening layer of spelter 
keeping them magnetically separate. The 
broadening at the top and bottom of the 
needle resulls in firmer signals. 

Fig. 25 is i view ‘of a set 
from w4neh the writing desk 
has been removed to exhibit 
the internal arrangements. One 
of the receiver coils has been 
unscrewed from its position be- 
tween the horseshoe magnets and 
is balanced on the front of the 
ease. The needle and its axle are 
Urns expOfsed to view. 

The Sounder System. 
This, the simplest and by far the 
most popular metluxl of tele- 
gra])hy came to us from America. 
It forms another instance of 
simplicity evolved from com- 
plexity. 

Couteinporaneouslj^ witli tlie 
woik of Wheatstone in England, 
I^forse, in America, was w'orking at 
an attempt to produce an auto- 
matic r ‘cording system. The 
receiving instrument was an elec- 
tromagnet [see page .5111) w’ith its armature 
controlling an embossing needle, which marked 
a moving paper ribbon. At the sending end 
impulses were* sent by contacts made under 
the control of a moving board with pins 
arranged at intervals. This was displaced by 
the now familiar key, w4ien it was found 
that the signals could be very well made by 
hand, and the disco very that the signals ot 
the electromagnets could be interpreted by 
the ear led to the simplification of thi‘ 
receiving instrument. A modem sounder cir- 
cuit is equipped with a sounder, usually fixed 
in a sounder screen with a revolving turntable! 
a single-current key, a single -euri*ent galvano- 
meter, and a battery [10, page 4000j. 
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By HERBERT J. ALLPORT, M.A. 


Proposition 39. Problem 

To find the locus of a }yoint which is equidistant 
from two given jwints. 

Let A and B be the given point h. 

It is required to tind tlic locus 
of a point P which moves so 

A tlmt PA is always equal to PB. 

Since P moves through all 
positions in which PA - PB, it 
follows that one of its positions 
will be at <), the middle point 

4^ o a of AB. 

- Let P be some other position 

of P, so tliat PA = PB. Join ( )P. 
Then, in Ah POA, POB, the three si<les of the 
one A are equal ti» the three sides of the other. 

‘ they are equal in all respects (Prop. 7). 
.-P()A=^ _P()B. 

Hence OP is JL to AB (Dcf. 8), i.f., P Ues on 
the line which bisects AB at right arujles. 

Next, let Q be any other point which Vws on 
the lino bisecting AB at right ^h. Join OA, 
QB. Then, it is easily sliown that A 
= AQOB in all respects (Pntp. 4). 

^ ^>B. 

Hence, every point on the line bisecting AB at 
right Ls is equidistant from A and B. 
this line is the recpiired locus. 
Intersection of Loci. The position of a 
point subject to two conditions may be found 
by using loci. For each coiuliticm gives a locus 
<)n which the point must lie, and therefore the 
point, or points, where the loci inttusect uill 
satisfy both conditions. 

Example. Find a fstint equidistant from three 
given points^ A, B, (\ which are not in the same 
straight line. 

Since the point is to be equidistant fiom A 
and B, it lies on the straight line bisecting AB 
at right l s (Prop. 29)- 

Since the point is to be etpiidistant from B 
and C it lies on the stmight line bisecting B(' at 
right L s. 

/. the iniei section of these two lines is the 
point which is equidistant from A, B and (>. 

AREAS 

Definitions.*' 1. The altitude of a ttiangle, 
'with reference to one particular side as base, is 
the length of the ijerpendicular drawn to the 
Vftse from the opposite angular point. 

2. The altitude of pamllelognan, wdtli 
reference to one particular side as liase, is the 
length of the perpendicular drawn to the 
opjtosite side from any point in the base. 

8. The area of a figure is the amount of 
BUi^e enclosed by its Imunding lines. 

has been shown in the course on 
page that if the number of 


units In the length of n rectangle is multiplied by 
the nuinlwc of units in the breadth of the 
^ rectangle y the product gives the 

! ■■■ ' I number of mpiaie units in the 

arpAt of the rcA' tangle. 

A rectangle A BCD is said to 
J be contained by any pair of 

^ adjacent sides. Thus the rect- 
angle is denoted by reef. AB . ADy or by 
Ml . Al) only. 

Proposition 30. Theorem 

Pa rail dog cams on the same base and between 
(he same pandleh are equal in area. 

Let ABCD and ABEF 

7 bo two Oh on the 

\ /\ / name base AB and be- 

\ / \ / tw'een the same l|s AB 

\ / \ / 

V It is required to prove 

^ ^ that 

area of [J ABCD -= area ol O ABKF. 
Pimf. 

FE AB, since ABEF is a O (Prop. 23),, 
AB D(\ since ABCD is a 0» 

/.FK- 1)0. 

by a<lding KD to each of these equals, we 
ha\e FD — KO. 

Hence, in the Ah ADF, BOK, 

FD = EC, 

D\- (TKPiop. 23). 

AF - BE (Pfop. 23). 

A ADF - AB(JE(Prop. 7). 

Now, if A ADF is taken away from the whole 
figure, the lomainder is the O ABCD. And, 
if ABOE be taken away from the whole figi^re, 
the remainder is the O ABEF. 

Bui, since tlic Ah taken away are e(|ual, the 
remainders must be equal. 

O ABCD-. O ABEF. 

Notk. J'lie Oh niay be such that the sides 
FD and EC do not overlaj), as in the figure. 
Or, tJie points D and E may eoinci<le. In the 
tirvt of these cases we can still show that 
FD - Et\ and the proof is as given above. In 
the second case, when D and E coincide, the 
]uoof is still more simple, for it is obvious that 
each O is double of the AABD (Prop. 23). 
n p c e * Parallelo* 

, , , ,■■■■ „ -y gram. By the last proposi- 
/ / tion, a rectangle ABCD and a 

/ / O ABEF on tJie same base AB 

/ / and between the same |ls are 

L .1^ equal in area. But we have 

seen that the area of 'the 
rectangle is AB x BC. 

the area of the O in ^Iho AB x BC. 

That is, 

Are/x of a pat^Ueloyram ^ base x altitude. 
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(JoroUfU'if. Parallplotjmms on eqiud Imses and 
^ ^ ^ Mn'ppn the name 

r j jKiralUh are equal 

\ \ / / area. 

\ \ / I the 

\ \ / / KFGll 

w V / L. ■ . — / have eoiiri? bases 

^ AB, KF. Thoy 

also have (Mjual altitudes because they are 
between tlie .same |»aialh‘l.s. 

/. area of AH(’l) AHxaltitmhi 
— KF X alt it lule 
= area of 

Proposition 3 1 . Theorem 

If a pa rat I i‘h yin an and a irimafle lae an the 
name ttase and hrtn'mi the same ^Mindlels the area 
af the pandtelaifratn is 

O C P < r the. area of the 

\ 5A / t riant tie. 

\ /\\ / Let t he OA BCD and 

\ / the A AliK be on the 

\ / \/ same base AB and l)e- 

y '■ ^ t wei'ii the .same 'j.s AB, 

DC. 

It is rc(piired t(» prove that- 
Area of CO AB( ’D — 2 x area of A ABK. 
Proof. Draw BF >1 to AK to meet DC at F. 
Then ‘ ABFKisaO. 

And CO AB(/D CO A \i¥K {Prop. liO). 

But OABF F - 2 X A ABF, since the diagonal 
BE bisects the CO- 

OABCD = 2x AABF. 

Area of a Triangle. In the th^ure of 
Prop. 3L the O ABCD and the A .ABF have the 
same altitude, rl\., the |)erpendieular distance 
between the ||.s AB, DC. But, 

Area of ABCD -- AB x altitude, 
and it has been proved that AB(d) i.s double of 
A ABE. 

•. AABE= i ABx altitude. 

Thus, 

Area of a triamfle— A . hitse. xalt it nde. 
Coroltanj. Trittntfles on the same base taid 
hetireen the same parallels at e piptal in area. 

For, the As have the .same altitmle, and the 
area of each A is J ba.se x altitude. 

Similarly, triannles on etpud bases and hetneen 
the same parallels are equal in area. 

Proposition 32. Theorem 

If tiro triantjles trhich are etpud in area are 
an the sttme httse, then 

(i.) Jf tlietf lit' lai the same sitle tf the base., 
the line jotniiuj their sertiees is pwaUtd 
to the t>ase. 

(ii.) 7/ thm, I ie on opposite sides <f the Itase, 
the line, join intj their rertiees is bi.serfed 
bij the base. 

^ ^ JiOt ABC and ABD be 

li which are e<|ual in 

/ / > \ (i.) If the As on the same 

l.r side of the base AB, 

I/. _ I it Is required to ]»rove 

^ ^ ^ ^ that CD is j! t<. AB. 

Proof. Draw CE and DF ± to AB. 

Then ^ AABClshalf AB . CE 
and AABDlsludf AB.DF. 


But the As are equal. 

AB . CE - AB . DP. 

/. CE - DF. 

Now, CE and DF are || II). 

.*. .siiict‘ EFDC has two sides equal and 
parallel, it is a CO (Prop. 24). 

CD is II to .AB, 

(ii.) Tict As ABC, ABD lie on opposite sides 
(>f AB, aiul let AB and CD cut at R. 
r ^ It is required to ])rove that 

K ^ CE - DE. 

/} \ Proof. Draw AO, BO |! re- 

/ \ \ spectively to DB, DA. Join DO, 

/ X i\}\ cutting AB at F, and join CO. 

— I Then ADBO i.s a O- 

p y® DF = FO {Prop. 23), 

\ / / and 

\ X A AOB - A ADB (Prop. 23) 

- A AC B (//»//>.). 

^ GC is !! to AB (hy i.). 

Hence, in A DOC, a straight line FE is drawm 
through F, the middh; point of one side, \\ ton 
second side. 

it bisects the third side (Prop. 2b). 

CD is bisected at E. 

Area of a Trapezium. Let ABCD he a 
traj)ezium, in which AB is Ij to CD. Draw DE 
± to AB, and BF J to .DC. Then 
o c ^ AreaofAB(J) 

iFT ^ - AABI)+* ADBC 

/ \ - J.AB.DE + .1(T).BF 

/ \ - I A B . DF I \ CD . DE 

/ ^n\ -- iDF(AB >-CD). 

That is, 

■Irm tf trape-.ium^ ^ 
(snmtf the pandlel sides) x distanee het ireen them. 

Area of any Rectilineal Figure. A 
rectilineal figure can always be divided into 
right-angled triangle.s and right-angled tra])- 
ezium.s, and the area of the figure is obtained 
by adding the areas of tliese triangle.s and 
. Irapexiums. 

yTs. liot ABCDE he any rec- 

yXf;^ tilineal tigure. Jian any two 

/_ Q. y vertices, such as A and D. 

\ \ From the remaining angular 

\ \ points, B, C, E, draw perpoii- 

dmulars (HI, EG, to AD. 
The ligure i.s thus divided into 
^ four right-angled triangles 

and a trapezium whose areas are easily cnlcu 
lated. For example, supjiose the measurements 
are tho.se given in the annexed table, the various 
length.s lieiiig measured from A, along AD, to the 
points where the peiqiemliculars meet AD. 
i From A. I 
! AF =2 :FB=3 
GE = 4 j AO 3 ! 

! AH-b |HC=4 
I Ar)= 8 I 

I 1 1 idles I 
Then, area of ligure 

AAED+ AAFB } ACHD-f fig. BFIH^ 
= J . AD . OE + J . AF . FB + 4 . CH . HD 
4 FH(FB I H(^) 
i . 8“ . 4 -P .J . 2 . 3 + 4 . 4 . 2 -f i . 4 . 7. 

= Ib-f 3+4-P 14 
s» 37 square inches. 


CorUimed 
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THE MAKING OF BESSEMER STEEL METALS 

The Theory of Bessemer Steel ProductioiL The Bessemer Con- 8 

verter and its Operation. Modifications of Bessemer’s Process (v.nt!iuip.ifioin 


By A. H. HIORNS 


IN the Besseiiiev stool process — forcing air 
* through molten pig iron in numerous small 
jets — the silicon and carbon b<‘como rapidly 
oxidised, and produce sufficient heat to maintain 
the iron in the licpiid state until it is completely 
))urified. Two cbfterent inodes of working are 
adopted, according to the nature of the pig iron 
and of the lining of the vessel. These are termed 
the add and Ijasia processes respectively. Sir 
Henry Bessemer’s great invention is not confined 
to blowing air through molten pig iron, hut 
includes numerous mechanical appliances 
invented by him for carrying out- the pT'ooess, as 
well as the shape and construction of the con- 
verter. 'Phe original vessel Avas fixed with air 
inlets at the sid{‘, but this Avas soon replaced by 
a tipping convtTter, supported on trunnions, the 
air being injected at the bottom. After tiying 
various patterns, he adoptiKl the- pear-shajied 
vessel noAv commonly employed. The inventor 
peiveived the great advantage of conserAong 
the groat heat of the ingots by eoAwing them, 
when stripjied, Avith hot sand, from Avhich the 
still red-hot ingots avcic carried to the rolls. 
'Phis Avas the first crude idea of soaking-])its, 
aftevAAards so successfully applied by Gjers. 

Acid Process. In the acid pioccss, the iron 
t'luployed is a grey haunatilc ))ig, rich in silicon 
and very Ioav in pJiosphorus, It is generally 
melted in a eujiola and run into tlie converter 
A\hen in tjie Iiorizontal position. The blast 
is turned on and the vessel rotated into the 
vertical position. Jn the first stage the graphite 
is changed into combined carbon, and silicon is 
oxidised, forming a shig Avith oxides of iron and 
manganese. In the second stage the carbon is 
oxidised to carbonic oxide, tin* evolution of 
which causes a violent action, Avith the ejection 
of showers of sparks and a brilliant tlame. As 
soon as the carbon is removed the flame drops 
and tJie blow is stopped. About 10 per cent, of 
Kpiegeleisen or its equivalent of ferro- manganese 
is then added, and imparts tlie necessary carbon, 
the manganese taking up tJie oxygen from the 
iron, thereby forming oxide of manganese, Avhich 
pjisses into tlie slag. 

The length of the bloAv depends on the quality 
of the pig iron, and chietly on the silicon and 
manganese content. It varies in dur.ation from 
15 to 30 minutes. The loss of iron in the process 
varies from 15 to 20 per cent. • 

The steel is poured into the casting ladle, 
>vhich rests on the jib of a ladle crane. This 
cu’ane now swings the ladle successfully over 
the ingot moulds standing in the casting ring, 
and the steel is run into the moulds through a 
nozzle in, the of the ladle by raising the 

by means of a lever on the outside. 


rhi* ingot moulds arc lifted from the partly- 
solidified ingots by the ingot cranes and by means 
of tongs, termed (Uxjs, lianging from these cranes. 
The ingots themselves are lifted and caniod 
to the heat ing furnace in the rolling department. 

After dischai-ging the steel, the converter is 
inverted to ti]) out the slag, and repaired, if 
necessary, before running in another charge. 
The oxide of iron produced by tlie blast on the 
ends of the t-wyers gradually corrodes them, 
so that the twyers become gradually shorter 
and the bottom tliiipier. After 15 to^ 20 heats 
the bottom is removed and rencAved. 

Limitations of the Acid Process. It 
has alr(‘ady been stated that the acid process is 
applic.able only for pig iron Ioav in phosphorus, 
but sufficient silicon must be ])rcsent. to yield 
rile necessary h(‘at. The varieties of iron used 
in this country are those smelted from hjcmatite 
or magnetic ores. Since the puritication of the 
crude metal is effected by the oxygen of the air, 
it is obvious that the greater fiiiicliiy of grey iron 
is advantageous, as tin; plastic* condition of 
molten Avhite iron is liable to int(‘rfcre Avith the 
])assage of the air through the molten metal. 
In fact, Avhite iron can lx* treated only Avith 
increased waste, (‘spt^eially as it is detioient in 
silicon. Moreover, white iron is often much 
higher in siilpliur than ^ ,rey ii on. Also, the carbon 
being in the eomimiod foriii, the production of 
carbonic oxide takes ])lace at too early a stage of 
tjie process, and afteiAvards. the carbonic oxide 
being present in insufficient quantity, the 
requisite high tem()(‘raturo is not attained. 

The chief essentials, then, in the composition 
of the pig are a very Ioav percentage of sulphur 
and pJiosphorus, Avitfi about 2 per cent, of silicon. 
Both silicon and nianganesti can b(^ p^’aetically 
renioA’^ed by tlie bloAv, as both t*lcnients are 
oxidised and unite to form a slag. ’Phe follow- 
ing analyses give the composition of some 
Bessemer pigs. 
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Howe stated in 1890 that Avhile there are 
American mills wlicre 2 per cent, or more of 
silicon is present in the charge, the majority use 
less than 1*75 per cent., and Avhat appears to be 
the most characteristically American practice has 
habitually only 0*60 per cent, to 0*9 per cent, 
of sfficon. In order to bloAv iron Avith such little 
“•licbn successfully, the heats must follow each 
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Other quickly, and the vessels and ladles must 
be very liot. He considers that, as far as con- 
venience of blowing is con(‘erncd, 1*25 j)er cent, 
of silicon is the best proportion. Metal with 
0*5 per cent, of silicon has been blown in Sweden, 
but this is done only when the initial temperature 
is very high. For low silicon, then, quick blowing 
andsliort intervals are necessary. 

Results of the Acid Process, in the 
axud process almost all the effective heat conies 
from the combustion of the silicon, and the 
greater the percent ag<* of silieoii the liotter the 
charge, the longer the blow, tin* greater the loss, 
the more expensive the repairs and maint(*nance, 
and, with high silicon, the poorer is the quality 
of the steel likely to he. if, however, the silicon 
is too low, it eaus<*s cold heats, lioavy sculls, and 
bad working generally. Tlie ])lac(‘ of silicM>n may 
be taken to some extent by manganese, as in 
Styria and Sweden, where the 
east iron is obtained from 

spathic ores, in sucJi a case 
the silica lining is called iqion 
to supply the silica for forming 
a slag with the oxide of man- 
ganese. If the blow 1 m‘ too 

hot, as indi(uited by tlu* 

appearance of t.h<* flame, scrap 
steel is added to 1ow(T 
the t('mperature. In 

England, wlu‘re high 
silicon irons are used, tlic 
aim is to keej) tht‘ silicon 
sufficiently low, while in Sweden 
it is just tlie reverse. VVith c()k(? 
pig, wlien the silicon is low, tlu^ 
sulphur will probably be too 
high, causing red-shortness in 

the steel. 

When the amount of man- 
ganese in llessemer pig iron is 
upwards of 2 per cent., as it 
often is in Swt^den, the direct method is adopted 
— that is, tin* blow is not continued till th<‘ 
wjiole of the carbon is burnt off, as in England, 
but 8t()pp(‘d when tin* metal contains the 
desired amount of carbon, which is judged by 
the aid of the spcclrosco]>e and the colour of the 
slag. The amount of manganese left in the steel 
varies from (VI per cent to 0'5 per cent. 

The gases escaping at the mouth of the eon- 
verter indicate tJiat at the beginning of the blow 
the carbon is largely burnt to carbon dioxide. 
At the end of the blow the gas given oft’ is 
ehietly nitrogen. 

The Converter. The modern converter 
is built of mild steel or wrought -iron ])lates 
riveted together and lined with sijic(‘ous or basic 
material, according as the ccid oi* basic metliod 
of working is adopted. \V(* may broadly classify 
Bessemer converters into fixed and movable. Tlu^ 
former have only a limited application, but the 
latter are tlie kind generally employed. 

The acid-lined converter is lined internally 
with silica bricks or with ganistor, which may he 
rammed round a central core. The vessel 
Is suppeO't^^ on trunnions, one of which is hollow' 
and connected witli the blast main, through 
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which the air from the blow'ing engines passes 
to the wind-box at the bottom of the converter. 
The body is mounted on an iron ring, to wlii(;h 
it and the trunnions are bolted. In the early 
A'cssels the entire sliell w'as riveted together, but 
in the modern vessel the bottom and the nose 
are detacliablc from the liody. The importance 
of a movable body will be perceived when it is 
mentioned that the twyer portion lasts only from 
15 to 2(1 heats, while the body will stand several 
months’ w'ear. The nose is not often removed 
exce])t for relining. The centre of the bottom 
section is the pUuj, in w'hieh are fixed tlie fire- 
clay tuyers, eaeJi containing 12 to 18 holes, 
about ii in. in diaiuetcr, through w'liich the air 
passes to the metal. 

The entire b(»ttom is fixed to the body by 
means of lugs and eottar-pins, and is iiiadt? 
easily removable for the examination of faulty 
twyers. but it must also be 
air-tiglit. lienee it is faced 
true, w'itJi a wide bearing, yai n 
and clay pacdcing being put 
round the bottom ])late between 
it and the box, the plate being 
sec ured by cottars to the blast 
box. The movable converter 
is capable of rotation in a 
vertical plane through an 
angle* of 180^ or mon*, 
thus enabling the eon- 
tcuits to be discharged 
at the end of tlie blow; and 
also, by turning it into a 
liorizonlal position, the metal 
li(‘S out of tjie blast below' the 
whole' of tile' twye'rs, and may 
re'main there' aftt'r the blast is 
shut off. The converter is 
made in two forms, known 
as the eejncentric and tlu' 
e'ea-entric forms. 'riie forme'i* 
is shown in 37 and the latter in 38. 

Rotating Mechanism. For the rotation, 
an iron framework supported on columns carrie*s 
the converter on suitable bearings, arranged s<» 
that the vessel can Iw' rotated on its trunnions. 
1’his is elTe'cted by means of a pinion, keyed on 
to one of the trunnions, gearing into a rack 
attaedied to the end of a double hydraulic ram. 
Tlio position of the ram and cylinder may be 
eM’ther vertical or horizontal. Both the> rack nnel 
pinion and the ram must be securely cased in 
sheet iron, to prevent injury by splashing of the 
metal or the slag on them. The valves for the' 
hydraulic cylinder are usually controlled at some 
distance from the converter from a raised platfo in 
'known as the pulpit. In some' oases the rotation 
is effected liy a worm and piniem gear, actuatt'd 
by a hydraulic engine or by a double or triple 
cylinder steam-engine. In addition to other 
advantages, this allows for a complete revolution 
of the vessel through 360'’. However, the 
simplicity of the rack and pinion arrangement, 
and the facility wdth which it may be manipu- 
lated, have led to its general adoption. 

The bottom of the converter being the portion 
subjected to the greatest wear, and requiring 
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to be frequently removed, is made interchange- 
able, and a number of bottoms are kept in readi- 
ness, so that when one gives way it can at once 
be replaced. This is done by placing a trolley on 
the table of a hydraulic ram, lixcd under each 
converter, and then, having raised the trolley 
and uncottorcd the lK)ttom section, the latter is 
removed by means of the ram. In fixing a new 
bottom, it is run on a cairiage to the table of the 
ram, wet ganister and fireclay is placed round 
the bottom section, and the bottom pressed 
tightly against the bottom of the converter by 
the hydraulic ram, and cottered on. In some 
works, instead of using a hydraulic ram under 
the converter, the bottom is hoisted into position 
and pressed home by po^^ erflll screw-jacks. 

The lining of the Bessemer converter in this 
country is a siliceous sandstone, whieh con- 
tains from 85 to 00 per cent, of silica, and 
(X!curs below the coal measures. This is ground 
fine, mixed with water, and I’ainmcd in between 


A 10-ton converter weighs about 40 tons ; 
the steel or ni’ought iron plates are 1 in. thick. 
Avitj! 1 in. rivets and strong straps ; the four 
parts are connected by pins and cotters. The 
Mt and trunnions are in two pieces, formed ol 
cast-iron lx>x sections ; the trunnions are 21 in. 
long. The belt weighs 11 tons, and is 10 ft. 8 in. 
in internal diameter. The tipping gear may 
consist of a worm-wheel 8 ft. in diameter, gearing 
into a screw of 4.\ in. pitch, which receives ite 
motion directly from the cranks of a pair of 
hydraulic engines mounted on one of the 
converter’s standards. This allows of tho vessel 
iH'ing turiK'd over in either direction. A rack 
and pinion arrangement for tipping is much 
more common. A large converter of this kind 
for 15 ton cliai*g(‘s is 24 ft. high, and mounted 
on piers 20 ft. above the ground Such a vessel 
may w(‘igh from 00 tons to 70 tons A wide 
nose may be advantageous from the point of 
view of leducing loss from ejected metal ; but 


a central wood(Mi core and the 
shell of the vessel. In America 
the lining consists of a mixturi; 
of 60 per cent, crushed quartz, 
25 per cent, fireclay, and the 
remainder of ground-up fire- 
bricks and other siliceous 
material. The Ameii('an lining 
lasts for 400 to 5tK) heats, while 
the British lasts double that 
time; but we must lake into 
at'oount the more raj)id working 
of the American vessels. 

Concentric Vessel* In 
the eccentric vessel [38] a large 
amount of metal can lie in tlic 
belly without running into llui 
twyors or out of the nose, and 
to some extent it prevents slop- 
ping. When the method of 
using metal direct fi’om the 
blast furnace was int rod need, a 
modification of tho converter 



the nanower tho nose the higher 
the ])ossible working toinpera- 
luie. and the greater the amount 
of metal tht> vessel can hold in 
tlie horizontal position. 

Cupola Furnace. The 
molten metal for supplying the 
converter may 1)(‘ melted in a 
cupola, or taken direct from the 
blast furnact*, or from the latter 
to a receiver or mixer before 
finally ])assing to the converter. 

The modern cupola is really a 
small blast furnace. In some 
cases tbe outside shell will Ihj 
16 ft. to 12 ft. in diameter, and 
the blast pressure as much as 
2 11). t 3 lb. per square inch. 
Jt is lined with a firebrick as a 
backing, and then rammed, 
usually Avith ganister or some 
otb(‘r siliceous material. The 
height of the cupola platform 


appeared necessary, so that it 38. stkki, kccentric (’Onvkrtkr should such that when the 


might receive molten pig iron 


cupola is (ininped, or raked out, 


from the blast furnace ladle when turned away all tlu* dcl)ris falls u[>on tbe Hoor level, and ample 
from the pit, and receive spiegeleisen from the room shouicl lx* left, to enable the men to 
cupola when turned toAvards the pit. This is remove this easily, (’upolas witli drop bottoms 
readily done Avith tho concentric, but not with the are noAV gcnci aliy made, and found very con- 


eccentric vessel. The concentric vessel is, how- venient. A moderate sized cupola has an 


ever, required to l^e largta’ than the eccentric, 
in qrder that when turned cIgaaii it may hold a. 
given Ciiargc on each side Avithout running out 
at the mouth or into the tAAyers. The ratio of 
the capacity of the concentric vessel to the 
eccentric vessel is as 3 ‘5 to 5, but in cvmsequence 
of the greater size, k*ss slopping occurs, and much 
of the metal ejected during the l.)oil falls back 
into the vessel. Now, the path over Avhich the 
metal runs to the converter is very highly heated, 
and tho slag afterwards fonned more easily 
corrodes this more highly heated portion ; hence 
the advantage of equalising this wear by pouring 
alternately into each side of the vessel. The 
concentric converter is generally made in four 
ports^ connected by bolts and cottere for easy 
detachment. 


exterior diameter of about 6 ft. to 7 ft., AA'ith fiA'e 
or six tAv^vrs, and is AA'ork(xJ Avith a blast pressure 
of I to 1 i 11). It will melt 206 to 300 tons of 
j)ig iron per 12 hours. 

The position of the cupola is generally such 
that the metal can tioAV by gravity from the tap- 
hole to th(* Bcssenu‘r vessel, hence it is placed at 
a higliev Ic\'el. If the cupolas are too near tho 
converter, the Avorkmen are exposed to excessive 
heal, being Ix^Aveon Iavo great fires. On the 
other hand, if the cupolas arc loo far away, tho 
long runners tend to chill the metal too much, 
and some of it will solidify, causing much Avastc. 
In some works this difficulty has been over- 
come by using travelling iron ladles to convey 
the iron from the cupola to the converter, either 
by running on a track or by means of a crane, 
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which admits of the tipping of tho molten 
contents of a ladle into the converter. 

Tip})ing ladles are now fi('((ucntly used to 
convoy cast iron from the cupola, or mixer, to the 
Bessemer convcTters. The ladle is held in a cast- 
iron trunnion belt by means of bolts and snugs. 
The tipping action is <dT(‘eted by a Avorm and 
screAv motion actuating a trunnion, so that the 
workman can easily pour a charge of ‘20 tons of 
iron. Tlie ladle is lined with firebricks with ta])cr 
sides and fitting into one another. When these 
are built in, tlic whole is covered with a tireclay 
daubing. Another arrangement for tipping is 
by means of a chain tix<Hl to the bottom and 
attacluKl to a hydraulic (‘ylinder, while the ladle 
is supported in tho iK'aring of the carriage. Tho 
trunnions arc not fixed centrally on the Indie, but 
somewhat in front, so that tlio whole metal can 
be poured into the converter by tilting without 
moving the ladle 'forward. 

Ingot Moulds. Tlie material from tlu^ 
ladle is feomc'd into east-iron ingot moulds of 
various forms and sizes — square, circular, oval, 
octagonal, eU\, open at both ends. They are 
made to taper considerably, being larger at the 
bottom than the top, so as to allow for easy 
stripping. The usual method is to fill each 
mould scparatelj^, but the method of easting in 
groups is also used. A large ingot may Ix.^ 
19 J in. squari% and weigh 50 cwt, For rails, tho 
ingot is 14.]^ in. s(inare, and weiglis 25 to 30 cwt. 
Several smaller sizes are also used, 'Plu* moulds 
are generally arranged in a shallow pit in a .semi- 
circle, so that the ladle crane may l)ring the nozzle 
of the ladle over each one in succession. 

Sometimes, when an ingot is tapj) 0 (l. it is .stop- 
pered down by throwing some .sand on it, and 
then covered with an iron plate, Avhieh is fnst- 
entul down by a cross-bar and wedgts. In 
group moulds they are g<‘nerally arrangisl 
round a central one, somewliat taller than the 
re.st, into which the iiietal is run, and whence it 
passes from the bottom to the bottoms of the 
others by m<3ans of liri‘clay tulx's or ]»a.ssages. 
Hence the nuitc'rial rises in the moulds from the 
bottom to th(5 top. A plan now largely adopted, 
especially in Amej’iean works, is to have the 
ladle stationary, and a bogie truck eanyiug 
twt) moulds is run under the nozzle of tin* ladle 
for teeming. 'Phe Ijogie then conveys them 
away, and another pair is l>rought under the 
tapliole, and so on in succession. 

Basic Bessemer Process. 'J’his juax'css 
IS conducted in an ordinary converter, but a 
phosphoric pig iron may be used. 8ueh an 
iron may contain 3 ]x*r cent, of carbon, 0 5 to 1 
cent, of silicon, 0*2 per cent, of sulpliur, 1 to 2 
per cent, of manganese, and 2 to 3 ])cr cent, of 
phospliorus. In consequence of the basic lining, 
tho slag is basic, and is capable of taking up 
plio.sphorus oxide. All acid .subslances tend to 
neutralise the base, so tliat only a certain 
quantity of acid material can be taken up. If, 
th<'refore, much silica bo present, it Avill unite 
witli the base in preference to the phosphorus 
oxide, which will l)e reduced and pass into the 
ixpti. prevent thi.s, excess of lime is neees.sary ; 
tot this* raises the inr^ion point of the slag, and 
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increases its quantity, so that a larger vessel is 
necessary. Tins means an addition to the cost, 
and an incr(*asc in the working expenses. 

Now, grey pig iron generally contains much 
silicon, which renders it unsuitable for the 
basic process. White iron contains only a 
moderate amount of silicon, and is often high in 
phosphorus, which, being a good heat producer, 
and playing a similar part to that of silicon in 
the acid proee.ss, is required in the basic' proces.s. 
Another point of importanc<3 is the amount of 
])hosphori(; acid in the slag, whose value as a 
inanun^ depends on its ])hosphorus content. 
Moreover, the purity of the lime is important, as 
impure lime may contain silica, and 1 lb. of 
silica requires 4 lb. of lime to neutralise it. 
Silica in lime generally amounts to about 2 per 
cent., and often more. In conseqiu'nce of the 
lower temperature produced by the presence of 
lime, and the affinity of silica for such a strong 
l)a.se, thc‘ silicon is more thoi’oughly removed 
than in the acid process. Manganese is not, 
how(3ver, so completely removed. A highly 
basic slag is also favourable for the removal of 
sulphur, which takes place almost entirely during 
the after- blow. 

Behaviour of Phosphorus. Phosphorus 
i.s not ap])reeiably removed until most of Ilu3 
other elements have been eliminated and the 
heat of its oxidation is concentrated towards 
the end of the blow, when it is most required. 
Phos])lioriis is oxidis(*d at the beginning of 
th(‘ blow ; but, in the abscMiec of a basic 
fluid slag rich in lime, the oxide is decomposed 
by the carl)urised iron at the high temperature 
j)re vailing in the converter. Towards the close 
the slag i.s highly basic, and then the oxidised 
|)hos])horus pas.st*.s into the slag. On the addition 
of spi('g<*leisen or ferio-niang:in<‘se at the end of 
fh(‘ blow, some of the phos])horus is leductxl 
from the slag and passes into the steel, ])robably 
due to the reducing action of the manganese. 

At the end of the. blow the iron is left in an 
oxyg<*nated state to a greater extent tliaii in tic* 
acid ]>roe(‘Ss, so that larger quantitie.s of manga- 
iie.se eumpouiids are reffuired. To reduce tlie 
amount of oxide before adding the manganese 
compraind, grey liernatite pig iron is generally 
add(‘d, but the best method of preventing over- 
oxidation is to use good manganiferous pig iron. 

The Basic Blow. The difterent stag(*s of 
the basic blow are similiar to those described 
in the acid ])rooess, but during the boil largei 
(|uantiti(3s of slag are ejected. When the flam *' 
stops, instead of turning the v^essel down and 
sto|)ping the blast, a.s in the acid proces.s, blow- 
ing is eoutinued for tliree of four minutes longer. 
4’his is termed the after-hlmv, and during thi.s 
})eriod practically all the phosphorus is removed. 
Ilie i)lant used in the basic proee.ss differs but 
little from that in the acid process, except that 
the concentric form of converter is more often 
used. Tho e.ssential difference is in tho lining, 
which must be strongly basic and sufficiently 
refractory to withstand the very high tempera- 
ture to which it is subjected Avitliout melting or 
sof tuning. The materials generally applied for 
the purpose are lime aiid burnt dolomite, mixed 



METALS 

with some cementing material, such as reddish-brown smoke along with tlu*. blast, 
anhydrous tar. and the metal is overblown. This imperfect 

Dolomite, or magnesium limestone, of high mixing of iron oxide and the carbonated and 
quality, and containing not more than 2 )X‘r silicated portions, in the case of side blowing, 
cent, of silica, is desirable. It is first broken up causes overblowing and consequent loss of iron. 

‘ into small lumps, and strongly calcined in a In the old Swedish vessel the twyers w(‘re 
; basic-lined cupola to remove moisture and carbon jilaccd Jiot radially, but in a tangential direction, 

dioxide. The effect of this calcination is to ]>ro- so as to give to the metal a lotatory motion, 

duce a considerable shrinkage, and it is advisable The sanu' is done in the Robert converter, which 

to employ the shrunk material for lining the eon- has also a vertical rotation by the twyer Inung 

verter as soon as possible, other\\ is<‘ it w^ll on one side only. 

absorb moisture from the air and rapidly de- li. The bottom and tlu^ sides near the twyers 
teriorate. It is next ground in a pug-mill and wear away mon^ rapidly, causing the depth of 

mixed with the desired amount of wdl-boilcd metal to diminish, so that the V)lowing becomes 

tar. The prej)ared material is made into bricks of more localised. In bottom blowing the depth 

, different sizes and shapers to suit the sweep of of metal above the twyers changes luit slightly, 

the converter. They are placed into position the corrosion being chiefly on the bottom. Siae 

as soon as they come from the press. blowing has two iwl vantages. It lessens the blast 

Use of Small Converters. Although j>i‘e.ssurc, and prolongs the life qf the twyers, 

the general tendency lias lieen to increase the Clapp and Griffiths Converter. In 
capacity of the eonvertcr.s and the general this ve.ssel the twyers were raised to about 

adoption of bottom blowing, the small converter 10 in. above the bottom, so that when half the 

with side blowing is still used. These eon- metal was tapped out tin ‘ twyers were not out of 

verters may be classified into /Am/, .side tlu^ metal. Tb(‘ vessel is about 10 ft. high, 

hlnwirujj And bottom blowing. o.J ft. internal diameter, lined with silica bricks. 

Fixed Vessels. These converters have and provided with four to six horizontal twyers, 

four chief defects: (I) They scarcely permit of filled with valves for regulating the blast. As 

Ijottom blowing, and therefore involve a great tlu^ slag rises it is run olf through a slag-hole 

loss of iron in blowing. In bottom blowing the during the intermediate slag(*s of the l)low. 

failure of a single twyer would let (he whole At the conelusion the metal is. tapped out the 

charge escape. If a twyer in a rotating vesstd same as from a cupola. P(‘rro-manganese is 

fail, the vessel eati easily be turned so as to added to the metal in tlu^ ladle. This process 

bring the twyer above the level of the nu*tal, a])pears to (‘liminate the silicon, but leaves the 

when the faulty one can be repaired. This is a pliosphorns and sulphur praetically untouched. , 

common occurrence. (2) Kv^en in side blowing Hatton improved this form of converter by 
I the failui'e of a twyer is a serious tiling in a rt‘placing the solid bottom with a movable one, 
lixcxi vessel, because it is necessary to remove and by introducing a simpler form of valve 

the charge at oiuic, converting it into sera.}). to icgulate the blast. The movable bottom 

(3) At the end of tJie blow the cluarge has to he greatly facilitates repays. The pig iron used 

tapped out instead of being poured. ^loreover, mu^t be })ractically free fiom phosphorus and 

the jiroportion of c.arbon is less under control in sulphur, and contain 2 ])cr cent, to 2*75 percent, 

the fixed vessel because of the length of time of silicon, otherwise the blow is too cold, 

required to tap. (4) It is iinpo.ssible to rocar- The Robert Converter. This, although a 
burise in the vessel, tand tliis has to be done in movable converter, is ada|)ted only for small 

the ladle. This is not important in mild .sl(‘el, cliaiges of from I to 5 tons. The blast is intro- 

hut in rail steel it is a .serious thing. The fix»‘d duced near tlio upper surface of the metal, 

vessel is much cheaper than the rotating one, and the twyers inclined at different angles, so as 

and in small works where the charges arc small to give arotatoiy motion to the metal. The vessel 

the low cost moiv than counterbalances the itself is tilted during the first half of the blow, 

losses enumerated above. ami turned morcj vertically as the operation 

Side Blowing. This may be m‘ar the proceeds, in order that the blast may be less 

bottom, in the old Swedisli con vert enc. or strongly localised. The converter is mounted on 
higher up, os in the modern vessels. Side blast trunnions and revolved in tlit^ usual way, but 

ri'quires less blast pressure and therefore less by means of hand g(‘aring. 'J’he advantages 

cost ill blowing engines, boilers, cte. Tlie sy.st<*m claimed for this converter are several. No ex- 
ha.s three chief disadvantages: pensive blowing plant is rcipiired, the slag and 

1. The action of the blast is not uniform gases separate bitter from the metal, a highci 

through the metal, and the metal contains less t<imperature is obtained, enabling eastings to 
< arbon above than below the twyers, and although he made, the process can be stopped at any 

the ]^rtions may mix in the ladle, the rmdal is given moment, and steel iran be macle in varieties 

liable to be non-hoinogeneous. from the mildest to the liarde.st. The loss f)f 

2 . The metal round where the blast enters metal in the Robert convertor seems to be m 

is highly oxidised, while in bottom blowing the great as in the lived ve.s,sels, averaging about 

bath is so highly agitated that any oxidised 20 per cent. The position of the f ivyers high up 

portions are rapidly deoxidised by the carbon in the bath is a disadvantage, in that it leads to 

and silicon of the other part. Again, at the end increased loss of metal liy oxidation. The 

of the blow the iron oxide escapes as a dense reduced pressure of the blast, is an advantage. 

Continued 
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A ll lathes, from the tiny wateluiiaker's to the 
j;rcat ^un lathes, are eonstrueted on the same 
prineiple — that of rotating the work, and presenting 
a tool suitably for rutting it. The immense varia- 
tions in type and size are bro\ight about by the 
luajcssities of s]>e('ial classes of work, the operations 
on which include turning, facitig, boring, drilling, 
screw-cutting, knurling, milling, etc. 'I'lu* nuinlMa- of 
lathes in an engineering works usiially exceeds* that 
of any other single? type of machine tool, the reason 
being that shafts, pulleys, wheels, bolts, pins, screws, 
and other cylindrical parts form a ])repondorating 
element in mechanisms, ami all are done in the 
lathe. In woodwork also a large pro]»ortion is 
turned, but the lathes for woodwork are much lighter 
and sim])ler in construction than those for metal. 

The essential difference between tlie smallest and 
the largest lathes is otdy one of power and con- 
venience. Sufficient strength of parts and driving 
power must be provided, and means for gripping 
the work and presenting tools to il. The last-named 
provision often inelndes arrangeinefits for using 
several tools, either sia'eessivtdy or simultaneously. 

The Early Lathes. 'I’lie original form in 
whieh the lathe was eonstructod and is still used in 
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SECTIONAL SHAPES OF LATHE BEOS 


Oriental countries coinjirisos a bar earrving two 
blocks titted witli ]H)inted centres, wld« li enti-r into 
the ends of the work and afford il a bearing wbih‘ 
rotating. A cord is wrapped round tlie work, and 
eaeh end alternately pnlh'd so that tlie work turns 
first in one direed ion, and tlien the other. Tin* turner 
applies the tool while the ])ie(e is revolving towards 
him. As th e lat he on the ground, either the 
’TiamRrrrrThe turner are useel to grasp the 

tool, leaving one hand free to operate the cord. Ibit 
wlum a lad is employed to drive the* cord, the w«)rk- 
man has more beedom and scojh'. The results 
turned out of these most primitive lathes are 
astonishing; the ]>rincipal drawhaek, of course, is 
that the spe(‘d is not high, nor are the revolutions 
continuous iu one direction. 

An improvement on this tyjie was the pnlr lathe, in 
whieh the h(d was raisvd u)) sufficiently to enable 
the turner to work wliilc .standing, and one rnd of 
the driving cord was attached to a long, springv ]H)le 
overhead, while the (Uher end was fastciieci to a 
foot-treadle bidow tla* lathe. Pressure on the 
treadle eau.sed the cord to rotate the work in the 
cutting direction, while on rolea.se the spring pole 
pulleil the cord upwards, ready for nnotlier down- 
ward motion. An alternative to the pole wa.s an 
archery bow, whieh gave the requisite amount of 
elaat^ity. Hut these devices did not provide for 
contfnnou.s rotation in one direction. This was 
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attaiiUMl by tlie inlroiluetion of the tvhrrl-drivcn 
lathe, in which a wheel revolving on an axle located 
either ahov(‘ or below the lathe drove an endless 
cord passing over the work, and turned it constantly 
towards the operator, enabling him to cut continu- 
ously without the annoying and time-wasting 
intermittent jiresentation of the tool. The only 
instance of the survival of the reciprocating lathe 
is that of watchmakers' fitnis — small lalhe.s that 
ha\e the ])ieee firivon between centres by a cord, the 
ends of whieh are attached to a how, the latter 
being held in the hand and moved to and fro, 
winding and unwinding the cord on a pulley 
fastened on tlie work. 

It will be not(‘d that in all these eases the work 
is driven directly n]>on its periphery, and always 
runs Vielween two poiiits, wliieh are (’ailed dead 
C('/ffrc,s, beeanse tla’V do not revolve. The running 
niandrd latlie was a later development. Instead of 
driving directly on the surface of tb(» work, a head 
was litted uj) with a .separate short niandrd or 
spindfi' and pulley to n’ceive the cord, and the work 
was rotated by suitable churl’s on the spindle nose. 
The advantage’s of this nu’thod were that the ])ieeo 
was uiu’ncnmhered with driving tackle, only a 
.small portion being occupied by tlu’ chuck, and 
that it could be gripped at one end only, leaving the 
other free to he hollowed or hoird out into cup or 
ring forms, a class of operation that is imf)(>.ssible 
when the Itneh eeutie is (»sed. 1’ho germ of the 
majority of present-day lathes wa.s thus established. 
All, with the exception of some special dead-centre 
types, have running mandrels, from which the work 
is driven or is gri])))(‘d. the help of the hack centre 
being employed in some (‘a.ses. abolished in others. 
'I’be reason for the retention of dead centres in 
(•(‘rtain cases is cliielly one of relative accuracy. 
U'liere is always a possibility that a mandrel may 
run .‘flight ly out of truth, and in such ease the 
inaeeuraey of movement is reproduced on the work. 
Mill with (lead ((’iitri’s, proviih’d the centre holes in 
(he work arc made truly, there is no outside coercion 
or tenfh’iiey towards untrue running. 

Evolution of the Lathe. Having thus 
established the essentials of the lathe, we may 
consider tlie evolution whieh has taken place in the 
forms of the different 
]).irts. The heads, or 
jiopfH’fs, were ])rimarily 
const nieted of wood-— 
roiigli blocks fastened 
upon a bar of wood, the 
h^d, which also sup- 
ported the tool rest at 
a suitable height. Even 

4. WHITWORTH L-VTiiE the early running man- 
bed drels were of wood, 

which graclually gave 
place (o iron, still revolving in wood tarings. Metal 
lnishing.s were then inserted in the wooden heads, 
amk lastly, the heads were cast in metal. The bed 
underwent change, l^eing made in two strips, or 
shcnr.% set side by side a little distance apart. The 







LATHE DETAILS 

5. Sections through gap bed 6. Solid mandrel 7. Hollow mandrel 8. Common back gear 9. Hack uear v\ ith t\yo ratios 
10. Priet ion back gear 11. Hendey-Norton nest ehange-gear.s 12. Loose headstock or |»oppet 13. Saddle with 
aiid 8crcw*ouUing motion!* 14. Carriage with plain rest 
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honds had projection'^ «>r checks on tlie bottom, 
whicli fitted fietween the shears, tfn-'-e cheeks beinj' 
prolonged to the under side ol the bed, an<l thert' 
fieourcd with wedges, firmly holding the heads in 
place. Lat('r, screw holts perforineil the function, 
'riio space Ix'tween th(‘ "hears forin«Ml a "^lot, along 
which the toobrest cnuld be "lid, and elamjxd at 
any desired ]>oint to nperati* on the work. The 
back popjiet. could also ])e movc'd nearer torn* farther 
from the head to a<'<‘o»nmodatc short or long pieces. 

ThcOimilalions of the early J.ithes were those of 
eapaeit}", heeaiise all (lie tools lia<l to held and 
eont rolled hy Ihe turner's hands, and heavy metal 
turning was difficult nr im|»os>ihle. With the inven- 
tion by .Maudhlay of the .-//V/r-yv <t 1 he p(>s"ihilil ies of 
th«* lathe were 
at a. bound 
immensely in 





GEAR DKIVK WITH SI.IDING 
KKV 


creased ; tools 
wore held 
rigidly uga in^t ( J'/SP - 
the stress of 
eiitting, and 
moved along 15. 
aeeurately in 
linear direi-- 

tions by tlie sliilc'^ of the rest, 'the dithenUiee 
eneonniered in holding a /c/>c/ tool npto rough or 
irregiilarly-sha]>ed iiieces disap])eare<l. since the 
lumpy or ee< ('ntrie portions on the surface could 
not ])iish the tool away. Hand turning is still 
practised extensively in wood ami in M)m(' classes 
of light im'tal work. It has little or Jio scope in 
an engineer’s slio)). 

Witli the increased strains involved, wooden 
beds had to give place to the more rigid ones of 
iron. At lirst th<' sli<le.re"t was of limited range, 
(l(;]M'nding on its lemjih of slide, and it had to bo 
sliifled to a fresh position wlii'n a Icngtli beyond 
the travel was being turned. The next step, there- 
fore, was to tit the rc"t to the IxmI in siicli a way 
tliat it eould slide the entire availahh' length, and 
so traverse along a piece of w'ork rom pletely. A s»//- 
avtiiKj motion next followed, by which the rest 
was fed automatically through connections from 
the ]u’a(t'<l(fch’, screws being cut also by this means. 
Snhsoipieutly, a self-art ing iced was jiiveii to the 
(•/•(MS or //voesn />'< motirai of tlie rest for fftemg. 

Improvements in the Driving Head. 

Changes now began to a})]H‘ar in tlie driving 
licatls. '^rhe Cntic- was 

intrixlueeil to give a raiigi- of 
^jK’cds suitable to the si/e and 
cliaraeter of tin* wojk being 
turnofl, the cord or Ix'lt being 
changed from a smaller to a 
larger step to gain great<’i’ 
driving jiow'i'r at a '.hovia* speed. 

'I'hc method was followed in ImuIi 
treadle and steam-dr iven lafliC". 

Then as work im'ieased in si/.e, it L.. 

was found iinpossilile gel a 
cord or belt to drive ihe ( nt 
without sli})piiig, ami toolh»*d 
gears were introduce<l to gam 
power at reduced s)kh'iI. ( \)m pact ness of design was 
ohtaineil by the familiar hach (pur arrangement, in 
which four toothed wheels drive from the mandrel 
pulley and back to the mandrel with an average 
ratio of b to 1. It is inten'stiiig (o note that in 
some of the latest lathes for high-speed cutting, the 
lielts liave been eliminated altogether, ehains 
or toothed wlieels transmitting power ]>osilively 
from an electric motor to the lathe mandrel. The 
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problem of getting a good range of mandrel sixjcds, 
tornmrly met by stepix-id belt cones and back gears 
of single, double, or treble types, has assumed greater 
importance sim^e the introduction of higli-sjieed 
steels, and developments arc crow'ding fast. 

Other 'i)oirHs in hitbe evolution include the prac- 
tice of fitting more than one slide-rest, to enable a 
number of tools to o|XM*ate on different portions of 
a piece of work, the inclusion of boring arrangements 
in place of the ordinary poppet, and improvements 
ill serew-cutting devices. .4n advance that revolu- 
tionised some classes of lathe work was that of the 
rapMan or iiirnt fitting, which hokls a number of 
tools radially in such a jxisition that they can he 
brought into place in ra[)id succession to perform 
different classes of o[)erations on a piece. 

• I’liesc turret lathes reach the highest dc- 

velopment in Wxq automatic ficrtxu machines 
which carry through all their opcHations 
without the help of an attendant. 

'I'he trrtiral lathes, or boring and turning 
xniUs, are <i class hy themselves, and one of 
com]»aiatively recent develoimient. The 
axis of the s})indle is set vertically, and 
the. taht(‘ or face- plate carries the work 
without the lu'Ip of a back centre. 

Beds. Studying now' some of the principal 
elements of lathes, the basis of const ruid ion — the 
btd --comes lirst. The chi(*f essential of a good 
berl is rigidity, so that there shall bo no flexure or 
vibration uihUm* the sln‘ss of cutting, 'J'ho early 
wooden beds did not jirovide against these evils, 
neither did tliey remain true, ibit previous to (ho 
introdindion of cast-iron beds a little advantage 
was gained by attai liing striiis of iron to the wooden 
beds, to serve as giiid(‘-way.s for the slide-r(‘st. 
Home of these w(‘ro flat plates, others wore rounded 
or vee'd on the top, to guide the rest truly. 'Hie 
iron bells which followed also had very narrow 
top cdgi's, sometimes flat, sometiiiK's of veo shape, 
a ])ractice, which still survives in modern American 
lathes of small and medium si/e. In Kngland, on 
the, contrary, flat slidt s arc ]>refcrrcd. The advan- 
tages claimed for tlui vees are, that the saddle or 
carriage is guided truly witlmut the help of the 
edges of the, bed, because the vees automatically 
centn' the carriage, just, as a. vec ydaner bed do(\s 
its table ; and the cuttings also fall off the sloping 
sides of the vees, insteail of remaining on them, to 
the dotrimenl of the laces, as in a flat bed. The 
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16. ARUANGEMKNT OF APRON GEAR 

amount of bearing surface on vees is comparatively 
small, a defoet partly com])ensated for by making 
the carriage base of great length. To keep the 
earriage down on its vees, a practice formerly mvich 
adopted was that of suspending a weight, whicli 
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17 . A IMN. SWINCJ AMKKICAX LATHK VIKWKD FROM ABOVK 


hung clown between the sheaiH. 

TJiis weiglit prtJvenla the addi- 
tion of st rengthening cross- ties or 
girts being east between the 
sliears. and in any cusc^ is applic- 
able only to small lathes. \Mien 
the weight is discarded, or 
setting-up strips, arc fitted to 
the t'dges of the bed so that the 
carriage cannot lift during cut- 
ting, and ample strength may be 
given to the bed by the use of 
cross-ribs at intervals. Jn tin* flat- 
top type of lK?d, the c'dges are 
usually vee’d, in order that one 
gib strip may serve two functions 
-prevention of both lifting and 
lateral motion. If sipiare edges are employed, it 
is neeessary to fit strips having both u])ward and 
lateral adjust ments. A point of importaneo is that 
lh(‘ use of vees reduces the available su'fng, or 
diameter that can he turned, by coiuparison with a 
similar lathe having a flat bed. 

Two designs of recent date embody important 
v.niations on ordinary types. In the Lang bed, the 
saddle is not controlled by the extreme span of the 
lied, hut only by a narrow 
guiding strip at the front, 
nn which th(‘ saddle has a. 
longitudinal hearing of 
about ten times the width. 

The risk of cross-working 
IS greatly reduced, and the 
haul screw or* h'cd-shaft 
is brought nearer to the 
guide jrortion. The Darling 
and Seller’s “ iloufrle-tier ” 
bed has a srtp})leurentar’V 
ledge lociated some way 
riown the front of the bed, 
the saddle having arr ev- 
f fusion resting on this. 

'the etVeetive width of the 
In'anng is thirs iirei-eased, and 
front is belter support(*(l. 

In 1, 2, and 3, the usual sectional .shapes of lire 
Ilat-toi)])ed beds, with vee artd with s(piar(‘ edges, and 
of the Aineriean vee tops are .seen. 'I’he seetiorral 
forms ai'e sometimes moditir'd by the position of 
the l(fnl scn ir. In tire majority of cases it is placed 
lu fi'oiit, a little distarree away, but in some dt'siLUis 


a nrore central location is chosen, either about half- 
way up, and to one side, or close up under the ledge 
of the front shear. Tire' pull on t he earriage is rnori* 
central and the screw is better jnotected. The 
Whitworth type of bed ( 4 ) lias tlie screw set as 
shown, and sup])orted on part of its eireumference 
by hearings. 

Some of the heavy lathes have beds with a greater 
iirimher of hear ing .strips on the to]>, and in types 
where tlie entire saddle is 
not moved self-actingly 
tee-slots are oa.st to holt 
the rests down by, and 
also racks to bar the rests 
into new [rosition.s. 

S])e.eial section.-r of hods 
are the front and the 
triangular. A style used 
bu* tmnvh lathe.s forms a 
portion of a eirele, the rest 
ireing lla ttened olf to carry 
the heads and slide-rcst. 
The front slide bt*ds have 
their bearing .surfaces 
u])on the front, instead of 
the to]), and the slide- 
rest trav(‘ls wit flout eoi ing foul of the haek 
l)o|)pet. The cuttings, moreover, fall oil. Jhit the 
<’hief advantage of tire (U‘sign is that it ]H*rmits of 
titling a rertiral slide, a u.seful addition for milling. 

'I'he longitudinal forms of beds principally vary 
in iM'ing cjthi'r plain, or gap. 'Fhci latter hi'caks f lie 
'ontiniiily of tlj<* lop by a sj)aee in fr-ont of the 
head, (Mia hi ing wheel.s, etc., to lie swung of larger 
diamettM' (h.'iii the normal capacity over 
llu* to]) of the bed. The ga]) may or may 
not lx; lill(.*,d ii\ for oi-dinary use with a 
t^ridge- piece, over which the saddle passes. 
’I’he we.'ikening of the bed fiy the ga]) is 
eompeiisaled for by carrying ample metal 
down below'. Fig. 5 illuslrales longitudinal 
and <M‘o.ss-s('etions of a good typ*’ of bed, 
ea.st of “ box ” form, with lightening holes 
and eii( ular wells for the cuttings to fall 
clear tlri’ough. ’I’he bridge-] )i(‘cc is lilted 
in with shoulders, and is hehl with a bolt, 
’riu' (Mo.ss-.-;«*etional outline i.s shown en- 
laigiMl heiioth, taken at the position 
in(iieat(Ml by the dotted line. 

In the movable gap beds an o]K*ning of 
consiiterable width is obtained by litting 
a su[)[)lementary or top bed on the main 
one, this u])per bed being .slid along to 
close or o])en out the width available for 
lai-gtT ohjeetrf. fhi]) beds have always been 
more popular in Kngland than in th(' 
United Slatc.s. Tlu^y are of great ' ii\ 
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the w(*ight of the 






MECHANICAL ENQINEERINQ 


Ci neral sho])s, bec'}i\isc the ran<j;«‘ of a lovou lathe is 
iiol reslrietetl, and it saves send in, work liav int- 
one ])arf- of lart^o diameter to a latlie otherwise 
needlessly big for the job. 

The mounting of n lathe bed whi< li is not of 
siifiieient deptli to rest directly iifum the ground is 
uj)on east the tallest of which arc to be 

found m the small amateurs’ treadle lathes. In 
this ease, the standards serve as supports for the 
ernuh a.rh . 'I’he hollow box stamlard is increasing 
in favoui" for engineers’ lathes ; i^^. is usually titled 
with a door, and shelves are placed inside to carry 
tools, etc. (/on\ enicfiee is thereby sliulied, and a 
mor(‘ ri,gid support allbrded than that given }>y plain 
legs. A tray is often ]Movided below the lathe bed 
to hold tools, or to eateh lubricant and <*uttin.gs. 
A single standard is suilieicnt in some short-bed 
lathes, the top being formed into a tray. Standards 
in some, instan<'(‘s take a three-point bearing t>n the 
.ground, insteatl of tlu' usual four, so that tondemy 
to flistortion through u?H‘ven foundations is obvi- 
ated, the idea, being Ixu’rowed from th<* familiar 
three-legg(*d stool, wliieli does not roek. 

HeadstocKs. In the majority of <*as(‘s, the 
lioadstoek is a separate easting l)olt<‘d down to the 
be<l, hut in certain special lathes the head and bed 
are east in one piee<‘, to gain solidity. (’ajistan 
lathes are the type's ])rinei])ally so fitted. 'I'he 
ordinary Ijcadstoeks consist of a hasc-|»late, with 
whiedi are east two uprights, to serve as hearingN 
for the mandrel at hack and front. In a plain latlie 
th(‘r(' is nothing (‘Ise hut the* mamlrel and the pulh'V : 
when gears are. introdixied, alterations appear in the 
hea<l easting. 'I'lie fitting of a mandrel in ifs hear- 
ings is a most im])()rtanl matter, a fleeting the truth 
of (he* work ]>rodue('el, and there arc a givat many 
ways of attaining ttie object. Apart from ea-^y 
lanniing, means must br* provided for taking up 
slai'k as wear occurs, and this should In' done' without 
having to dismantle the head. 'rh('r-e are thn'c 
methods in common employment. One is to make 
the meks of the mandrel coned. In lie drawn into a 
t'ijK'i'('d hearing, thus ahsorhing slack; another to 
have ])arallel nocks, and run them in hnslies, which 
are coned outsuh', to flraw' into conetl holes in tlu* 
head. 'I'he hushes, being split, contract upon the 
mandrel whi'ii movr'd endwise. The third method 

to employ ])lain bras-u's, in halvs's, ami t losed 
down with a caj), held with set -screw’.s. 

In the best Ivnglish practice, c-oned necks, runnin.g 
III hardened steel hushes, have been used for many 
M'ars, and, jrrovided tlu'V are ]iroperly hardened 
and lillf'd, no IroiiliU' is (*\pcrienced. \\'licn h.idly 


made, linwever, diftimdties occur through seizing of 
the steel surfaee.s. Jn America, Ixjarings of .softer 
metal luivc been I'avonred, sucli a.s ea.st iron, gun- 
metal, phos])lior- bronze. Babbitt, and white metals. 
Practically all lathe-makers now employ these 
materials, es))eeially the }iho.spbor-bronze and tlie 
Babbitt. 
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A •jiie.slion iK'arly as imjiortant a.s that of the 
neek< rel.iles to ( ntt-thnisf when the lathe is working. 
In the more primitive lathes the mamlrel has only 
a front hearing’, and its Imek end is snpjioj’ted by a 
hardened point-centre, whicli receives tlie thrust, 
a const ruction still followed in many amalenrs 
lathes. Hut it is more satisfactory to have two 
bearings encircling the spindle, TIu'n the tbriisf- 
pin mu.'^t Ik' j»laced lu'yond the rear bearing:, hein,g 
held by a eonjde of pillars and a bridge- piec'c. An 
altern iliv(‘ to th(' pointi'd (‘cntre is to hav<* a p’ain 
pin, he.iring on the flat end of the mamh’el. Pig, 6 
illustrates tin’s, as well as the coned neck fitting 
just mentioned, 'riie hinder com' is ki'yed on the 
mamlrel. .nid forced up with nuts to maintain the 
running tit. 

'riie ohjei-tion to these end pins is that they do 
not permit of thi' (‘onvenieiit, rr'rrroval and replace- 
ment of tlx' mandrel piniort, used for .seri'w'-entfing 
ami turnin.g. and fh(*y eannot he used at all willi 
Iioffotr s])indies. 1’w’o ways ar(' then availahli' • 
]»laitr thnrst »iiios or collars of Irarderied steel or’ 
l>i-on/.e may In' used, or hall races, the latter bein.i:; 
extensively employed now for light lathes. 'I'he 
thnr.st fitting is located at the front hearing or the 
hack one, tire latter being usrtal. In 7 the thnr.st 
is reeeiveil in a easting :rt the extreme rear, with 
i-ollars, an adjusting .serx'w aird lock nut itraking 
endlong alter’alion.s. 'I'lje neck hearirtgs of the 
spindk' art' of the eonod-slet've typ'*, fitted witli 
nuts at eaeli end. 

'The tit tings which go on the spindle inelrnh' the 
chucks, the cone ]iulley, tlie lirst hack- 
gc.ir pinion, and the last wheel (or mure if 
extra gear is iticlmh'd). the ]>inion for scrc'W- 
cutting, and a belt ])nllt'y nr pinion for 
feeding. The nose i.s eoaisely threa<h*tl to 
receive the chucks, and there is a iioli' for* 
the ei'ntie. 

Back Gear* As already mentiom'd, 
belt cones alone ihr not utTord eiiougli 
power for heavy cutting, a gain being 
therefore neeessnry by gears, termed hack 
f/n/r.-'T. The most common foi in of these is 
shown in 8, a ]>lan view of a head. It may 
be mentioned that the bac k-thrust dc'viee 
is similar to that in 7 . The belt drives 
the s(e])]ied cone. A, at various .sjieeds, 
the cone rnniiing loose on the spindle, 
and carrying with it a tootlied piirion, 
B. B drives a wheel, (\ on a <inili, with 
which i.s east ]miion I), driving the wheel B, 
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f;ine plate, so that the power is delivered at the 
most suitable l(K!ation, and the spindle is relieved 
of a good deal of strain. 

A eonsider;. hie difTerenee has been brought about 


fn>nt of M are for looking the movable frame in cue] i 
position by a handle and spring catch. The gears are 
so caleulated as to give the regular set of threads 
from d to 20, others being obtainable by siibsti- 
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m in headstoeks by the advent of high-s))eeri 
steels, whieli are able to t.-.kc gr<‘a.ter < nts 
than the usu d type of lathe ran drive. The 
variations take the form of larger belt eones. 
inereasi'd g(‘ar gain, or the em|'loyinent of '' 

all-gear IknuIs, which derive' thei?' power from 
either a singh* belt ]tuiley or an eleetrie. k 
motor, all eiianges in speed and • ' • 

]M)wt*r being effeeted through • — •- 

sliding gears or keys. 'Sitrti 

'The sen'W-euttirjg arrange- 
nuMits of heads have been <le- 
aerilu'd on p ige .‘]()2S, and this k . 

is the usual typo of lilting. .\ | t/ ' 

deviee which is now employed 1 

to a large ('xl(‘nt on sm<dl and 
me<iium-si/ed lathes ohviah's 
I lie necessity of changing tlu' A . ' 
g(‘ars from their studs wheiu'ver l ' 

a dith'reut ])iteh of screw has to Ix' cut. \ 
This, Hi'iidey-Norton system, is show'n ^ 

in 11, which is a ])art sectional elevation 
tliroiigh th(' hea<I and end of the bed, gg 
containing the ehangi' mechanism. 'I'he 
pinion, .\, on the tail of the spindle drives 
through an idler, H, which can he slid out 
of ge:u- endwise. B drives (\ monntisl on a 
sleeve, at the end of whieli a lu-vel gear, J), dri\cs 
the shid't. K, (‘ither direct, wlien the claw ^ 

eluteli seen is slid into engagement with •; 

I), or in the reverse din'ct inn, through the | 

large bevel wheel, if theehiteh is meshed -•} <7 

vvitli r. 'Vhe shaft, K, then rotates pinion j 

(I t>n its end. 'I’lie mo\ements of the 
ehiteh are obtained through the rod, r — 

H, op('rati/ig (he curved pivoti’dlev or ;j.\. ' - 

sei'ii dottoil, n being e\leiuh'<l through 
into the ('arriage, and there moved by tlie ■T-.rV' 
tmiK'rat any position without havingto ij 

go to the hea(istoek. 'I'lie i<jd, .1, is ulsti 1 

extendi'd to the carriage, and is struck by dogs 
which have the elTeet of throwing the ehileh 
iiK'ehanism just tleserihed out of gear, instantly 
aiTi'sting the travel of the tool, a tisefiil pro\ isioii 
wiu*n eiittiiig np to slioulders. 

The drive from is throiigii wheel, K, and pinion, 
fj ; tlie last-named lagates a sliaft going inside 
the gear-box, M, and eommunuating to a. larger 
wheel held in a pivoted frame. By this means the 
wheel may be moved along and thrown into nush 
with any of the 12 gears, on the end of the Icatl 
screw, (), thus enabling 12 I'hanges to lx* obtained 
without touching a gear. The slots and holes on the 




tilting a dilTeront geir for the one at L. Feeds are 
obtained liy using t k' lead screw to actuate gear.s, 
by a s])line down its length, 
travel the carriage. 

tiM / Poppets. The i) 0 ]>pet, or 

\ ' loo.se hc'adstoek, is list'd in all 

I 1,1 \ lathes exc('])ting those w'liidi do 

only, or turn lone 
•iO Y til' , ’,_.1 pit'cf's with (he help of giiiMes 

( (J) J -- (•f,,,d.»ine(l with the tools. Tht* 

j two esst'ntiids in a ])op})et arc 

I * , / means for moving ami clamping 

! , ' \ ' / ^1^*^ main casting, and then 

I I : V y<', giving a short movement to tlu* 

- iu centre («> force it up to the work. 

(hat. the 

' L 'I'ir'L'rrJ I )od g isprovitlctl with tongues 

. i.'L - / <m the base, whieli til. between 

I / fin* slit'ars aiul keep the poppet 

' / eentn' in alignment, (damping 

I is done by the bolt, wliicli 

- — i— ■ ■ draws ii]> the waslu'r pl.de 

against the iimh'i* side of the 
)l Bl.h ll.ur.W V\ shears, and also, by means of 
liKKr. L.VTllh jjjj, vee-lilting, i)ulls the, popix l. 

jisNfist St. t ion ()\er to one side, which neutral- 

ises the ellVct of any slaekm*ss that, may lie present. 
'Phe eentn* is titled with a taper into a sliding 
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Tr.ins\ t-rse sv«‘tion 


Inun/ lyin,g ,] ' 

within the ea.st- ^ ^ \\ -t 

ing, and moved r \ T; . * 

baekw'ard or .li „ - •,0)) ’ ) 

forward by tlie r-i ' A / 

•..•.rcw and g i;- I 

hand wheel. ';-if J J 
By tighteidng — 

up the small 26. CIRCULAR CAl’STAN 

handle seen, the. 

barrel is locked by the action of closing in tho split 
portion. Phe centre may be ejected by turning 
the hand wheel suffieieiitly far, causing the end of 



MECHANICAL ENQINEERINQ 


the screw to press npainst the tail of the centre and 

push it out. On looking at the end view, it will be 

j.een that the casting is. cut away at the front, 

facing the turner ; the object of this is to allow the 

handle of the top a_. 

slide of the rest to ' V 

-lear when turning ///'/'"N f 

work with the ( (if U V '] 

po])pet close uj) to i L 

th(' rest. The chief i 

ways in W'hich i)op- pH][ 

])cts vary from this J: V 

c\am])le include sv7- ' 

nra' liltings and — ' 

methods of opera- j " ; 

ting the barrel : 

screw. The s(‘t- 

oviM- poppet is con- i] ji 

^fructed with the / ;\ 

iip])cr part sliding jj \ ' ~ V 

.leross the base, , — y '' j Sf , 

, la.nprd t.) I,l.(. lu'd. ‘ 21 <.i-KX-si>lNDl.l 

by w hich means tla* 

c(‘nlre can be thrown over to one side by a definite 
amount, enabling long obji'els to be turned laper- 
ing, instead of ])arallel, as when the centre is in 
alignment with the headstock. The setting is done 
with screws, and the clamping wdth sct-scrcws or 
holl'^. The heavier po])pcts are dilferciit in several 
respects from small ones ; more holding-down bolls, 
lour, or six in number, are used. The barrel is not 
moved out ilircct by a. hand wheel at the end, but 
through intermediate gears, the wluad IxMiig brought 
In the front, near the iios(‘, in order that the turner 
may have it eonveiiiently close. Rack and pinion 
gear is also necessary to move the massive ])opp(‘ts 
dong their beds. 

Rests. TIk; hiunl-rcd is used for wood-turning 
and light metal w'ork. It takes the form of ^ 
a tee-sha]>e(l ])ieee held in a vertical socked, / 
hy which the height is adjusted, ddie socket - 


The slide-rest in its simplest form consists of two 
slides suiKTimposed, the top one travelling parallel 
to the axis of the lathe centres, the lower one at 
right angles or transversely thereto, constituting 
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28. C’ArSTAN FOR SHORT WORK 

iselnmix'd to the bed at any desired position. The 
rest does not control the tool, but simply sujiports 
it, the movements being elTected by the turner. 


27. orJCN-SPlNDIJ-: capstan LATIIK a Hmuett. U<1.) 

side by a definite wliat is termed a com fxunnl rest. Tapered or 

be turned taper- bevadled ])arts ar(‘ iirovided for by a swivelling 

L the centre is in moxeimmt, produced by the top slide turning on a 

'he setting is done circular face, bolts locking it thereto. Divisions 

vith set-screws or arouiKl the edge indieab' the* amount of angling. 

Lilfereiit ill several 'flie slides an* moved along with screws, w’orkiiig in 

.)lding-dowm bolls, nuts fastened to the under sides of each slide. 

The barrel is not (’lamping jilatos aiul studs on the top fai^e of the 

1 at the end, but upper slide hold the tools in place lirmly. The usual 

i(*(‘l b(‘ing brought method is to hav(5 four stmls, with nuts, and two 
er that the turner plates; another ty})e has a block held on the rest 

Rack and pinion wuth a central bolt, and thi^ tool is held W'ith a 

3 massive ])opp(‘ts couple of screws passing through the open side of 
the block, fn America, flu* single pillar tool’}H>st is 
for wood-turning favoured, consisting rif a. slotted post, in which the 
he form of , ^ tool is elaini)ed with a set-screw from above, as 

•al soek(‘t, / ' Xt 14-. A convex strip lying in a concave 

fhe socket washer is also usual ; it allows oi* alt(*ring the height 

_ St point by tilting, to bring it always level 

" ’ I [if "hh the latlie axis. 

.v It^ngth of tlie slides of the rest described 

• ‘ - above limits tlie length of work wliii-h can lie turned 

- ; - ( i\ one setting. Jn the sluHvtj lathes, the rest is 

/! L, V M I enlarged into a sa<l(lle f>r carriage, whs'li slides along 

/ bed from eml to (‘ud within the limits imposed 

■ - / /'• ! by the lieadst(K‘ks. 'J’lie sliding motion is ])rodiiced 

^ ~ i \ hy a pinion gt‘aring with a rack on the front of the 

— ' i 7 l>inion being rotated by a harnlle or wheel. 

: A more regular inoverm*!!! may be imparted by 

] y ])()waT, as in tin*, xrlj-urtituj slidiufj lathes. A shaft 

at the back or the front of the bed is driven by 

'X ^ belt-eones or ge.us from t]:e lu*adstock spindle, and 

/ / eommnnieales varying ratt'S of motion to a worin- 

/ wheel on tlici saddle*, through the medium of .i w’orm 

/ /c which is free to slide ovi-r tla^ s])liric(l jci^d-fihajt as 

/ / (he saddle travcN. 'fhe worm-wheel operates a 

. 1 train of spur gears ending in the rack ])inion. In 

' Tj'i the siff-ficling s/idtDfj and xurfdcing lathes, an auto- 

malic surfa<-ing or rro'tx-fivd is obtained by gears 

eomiceilcd l»i the end nf the cross-slieh* screw', 

, ^ 'fhe most ci'itiiilele* lathes feir d'tdivtf^ xur- 

■ r* fdcbnj, and i<crvn'~ciilti)i(j liave, in addition, 

,]■ lead-screw driven hy the ehange W'he(‘ls at 

, . <lehnite rates, the screw communicating 

' I ^ longitudinal motion directly to the sa»ldle 

J Py a nut, the chisp^md, so called hee.iiise it can 

be made to embra»-e the screw at will, either hy 
►RT WORK forming it as a lialf-iuit, ])ushed up or down to 

red position. The engage with the threads; or hi two ])icees, which arc 

t simply Kujjports otH*ned or closcfl upon the screw. A cam ])late is 

by tli (3 turner. the usual medium of o]>eration, an example of wliiidi 

49 U) 




MKOHANIOAL ENQINEKRINQ 


ifl sho\ni on pajjr 82^^ [82]. The i-i'.speoliye posi- 
tions of the lojid-screw and the 1‘rod-shaft wore 
formerly at front anc! back respcetively of tlie bed, 
hence tiie term 'Phe latter was driven by 

belt from eoin*s on the bead‘jto<'k. An inereasinj; 
practice, however, now is to pnt the, feed-shaft in 
front below the lead-screw, which is a more eam]*aet 
arrangement, and admits of nsin»r a sinj^le set of 
change ^cars such as tliat in 11 for both s<*rew and 
shaft. The shaft is frecpiently abolished altogether, 
the .screw being s pi ined to serve the double pm‘]>ose, 
its feed W()rni sliding ovm* the, tops of the tlue.ids. 

A Middle combining mo\ements by lead-serew and 
Imek-sbaft is shown in 13. 'I’he saddle itself, A. is 
rackeil along the bed by tlie handle B rotating a. 
pinion, (\ gearing witli the rack IX Tlie self-acting 
sliding motion is derived from the back-shaft, K, 
rotating the worm. and wheel, (i. IMie latter 
acluat<*sa ]u’nion, lJ,an(l thence a spur, .1, on a shaft 
which rims rigid through the saddh*. apjieariiig on 
till* front with a ])ini()ii, K. engaging \n itb a wheel, \j. 
The last rims loosely, but may be locked to a Imss 
and disc ki'yed on the rack pinion shaft, by means 
of a, wing-nut tiglitening a bolt in a slot running 
rouml L, so that the feed may be thrown in at any 


upon tlie a])ron gears, the bed. A, being indieated, 
and the iju'k, B, dotted, beeause it lies above tho 
meebantsin drawn. The. feed-rod, (' (which lies in 
a plane below the gears, shown to the right, thougli 
drawn as though all in one plane), revolves the 
Ik'VcI goal’ sleeve, D, by a key way and feiitheiv The 
bevels at each end of ]) may be slid into engage- 
ment by the knob, E, with bevel, F, for feeding to 
right or left. F is keyed on spur pinion (J, which 
rotates the wheel H, and the latter is caused to move 
the pinion, d. when the frietion-dise keyed on the 
shaft of ,) is drawn into frictional contact with H 
by the screw knob The ]iinion, .1, then turns the 
wheel .M, with its pinion engaging in the rack. Haiul 
movement is effected by the wbeid, N, also having a 
pinion engaging with M. 'Fhe self-aeting cross 
traverse is produced by a jiinion above K eonneeting 
it to .inotbei’ janion on the cross-feed screw, the 
details not ajipearing in the view. 

'Pbe step]ied feed cones formerly employed 
exclusively for operating back -shafts have given 
]ilace largely to gear drives, which are more ])ower 
ful. dianges are made eitlier by sliding dillerenl 
sets into me.'-'li with each other, or by the use of 
a slidiuir k<‘V. in 15. 'riiere are two shafts. 

one. A. on the end of w hieh a sj)ur 
gear 'u keyeil, and driven b\ 
others from the mandrel. Three 
)>inions arc keyed on the oIIum- 
end of .V, and constantly (*ngac(‘ 
with three running loosely on 
the (‘lid of the f('('d -shaft, l>. 
'riie shaft is grooved to hold a 
slidingkey piniuMl into a. collar. 
(’. moved by the liandli*, D. 
Wlum, therefore, the end of the 
key slips u]> into the key way in 
any of the three loose pinions, 
that one starts to drive tin; shaft, 
B. Thr('e rates are therefore 
obtainable by simply movingthe 
handle, and other (lifferent ones 
by substituting frt'sb gyars on 
the left-hand end of 
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point of revolution. The teeth of the gears are 
usually covered with guards. The lead-screw with 
ils clisp uui is seen at .M. The upper slide, N, is fed 
a< r(>s.s i»y handle and screw (not shown) ; it has a 
swivel facing, with bolts in a circnlai' tee-slot, by 
which the to|» slide is held. This also has its screw, 
and the clamping ])lates. It may be notc'd here 
that the np)>ennosl slide is not always fitted ; a 
)»ra<‘tice which is v<M’y eoinnion in tlie Ihiited States 
is to dispciist' with the last slide, and move tin* 
(‘ariiage bodily for feeding to or from the hcadstock. 
'riie form is then that in 14, (la* transv(*rse slide on 
the earriago (arrying the tool'|)ost. 'Phe carriage 
is seen to bear on two v(‘es only, the central one.'; 
being rcs'rved for the pop])('t to slide upon. 'J'be 
front poll ion or a]non which hangs down in front 
is omit ted in this \ iew. 

When tin* style of back-shafl in J3 is used for 
self-acting cross-feed, one of the spur wlieels oiigag(*s 
with a pinion running haiscly on the (*nd of tho ero.ss- 
feed screw, but made to drivi* the .same, vvlu n 
desired, by nu'aiis of a fiiction clutch, a device 
which is shown on page hbl 'lIIIJ. 

When the feed-shaft is located in front of the bed 
the power is taken otf by worm or bevel gears, and 
transmitted tliroiigh spur gears to the rack and 
1 he (TOss-feetl scr ew. 'J’hese a jttvn grars are a ^ranged 
in a great many ways by difTerent makers. Fig. 16 
embodies the princijial points which arc found in 
the majority. Tlu* view is a section looking down 


Taper>turning Attachment. We liav< 
seen that tapered work may be produci'd eitlu'r by 
.swivelling the top slide* of the rest or by sotting the 
])opj)et over, the first for short ta])ers, the second f<»r 
long oiK'.s. 'I'here is another device, more common in 
America than in Kngland, which avoids the necessity 
of toin'hing the ]K>p)H‘t .setting, and shown in 17. 
a view looking down upon a M-in. swing l^ratl I'i: 
Whitney </!(; /‘/If lathe, as the most complete latliC" 
are termed. The part of the slide-rest which moves 
at light angles across the carriage has an extension, 
to the end of wliicli is ])ivoled a block, resting in a 
grooved slide siipjiorted on brackets at the back of 
the bed. The screw of the slide wliieh carries llie 
block is temporarily disconnected ; if, therefore, 
the grooved slide is swivelled around to an {iiigh 
with the lathe axis, the block in travelling must bf 
coerced and drawn over, pulling the slide with it 
and .so turning taper. I'he exact amount is deter- 
mined by the .sidling, vvliieli is found by graduation 
on the grooved bar. This /lUacliment is applk'd 
also to lal lies vutl ing ta])ercd screws, and hides may 
be bored ta])t‘r. 


Examples of Lathes. Having pointed out 
he main features of lathes of the more usual t^'pe.s 
ic may eonsider the general build and the modi- 
eotioiis introduced for .spec i/d functions. 1'he 
ype.s of lathes run into many dozens, but the)" all 
ave something in common with each other. A 
V’pieal English and an .American lathe are seen in 
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18 and 19, cmbo< lying many of Uio points already 
discussed. Fig. 18 is a gap lathe, and has lead- 
screw and back - shaft, wliilc in 19 tlic Icad-serew 
is splined to form a feed-shaft. 

Fig. 20 is a niodilied ty|)e whicli in tlie carriage 
bears some resemblances to American practice, lait 
the lathe is made massively for work with high- 
six'ed sU'cls. The belt cones arc mncli larger than 
tisual. The feed-shaft is below the lead-screw. 

For work which does not recpiire 4he use of a 
popi>et — such as turning, boring and facing wheels, 
discs, etc, held on a face-plate or chuck, the sur- 
facing and boring lathes are eui])loye<l [21| There 
is no lead-screw, but a, number 
of changes of feed ar(‘ obtained 
by gears in the box in front of 
the head and transmitted to 
the saddle by feed-shaft. 'Phe 
nature of nuieli of the work 
done on these lathes refjuires 
fVt'qucnt change's of s])indle 
s]^ed, as when facing across a 
broad disc. Alessrs. Lang A: 

Sons have brought out a new 
type of headstock. in which a 
range of sy)eeds may Ix' giad- 
iially nuTged from the slowe'st 
to the fastest, or vice versa, by 
moans of a special belt on ex- 
panding cones. 

Jlrenk lathes are those ha\ ing 
a. largo gap, juvuluced by holt- 
ing the bed se'parately n))on a 
so making a break 
in the eontinnity of the siufa<*cs, 'PIk* l)asc-])latc 
carries one* or twei re*sts on pillars, and the* separate 
bed calso has rest anel ])oppct. Fly-wheels are* typical 
of the class of wea k done m these lathe's. 

Doiihie, rnilirai/ trhrcl lathes are s])(‘cially de*signe‘il 
for turning a ])air of \n heels simultani‘e)\isly e)n their 
axle. Figs. 24 anel 25 show an e'\am|)le by .Me'ssrs. 
James ^'^pene’er A' (V»., of ITollinwoeal. There' are^ 
two beaels. A, Pi, the lirst e)f which is tlie main erne*. 
Its fitcjiped cones, C, drive the piuion, I), and lhe*nce' 
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the spur whee*!. K. the last be'ine keyed em a shaft 
wliieh runs throeigh the bed. and drises ca«']^ facc- 
'platc, F, G, .simultaiu'euisly by a ]u’iiiem beneath 
engaging in rings e)f spur teetli on each plate. Hy 
this means both wheels are* driven anel no tension 
comes on the axle, whk‘h siin])]y rests on the pejiiit 
centres fitted to each face-])late. ''Phe wheels are 
drive'll by ])ins, H H, .shown ein plate G, and the* 
plate F is also fitted with tour aelju-table jaws. 


MECHANICAL ENQINECRINQ 

two of whieh arc seen in front, vienv in 25, to grip 
tyres for boring, when there are^ nei wheels to he 
demo. The.se jaws are nmved raeiially by screws, 
and elam|K'el with bolts. Several tee-slots are jdsei 
niaele in the ])late fe)r hedeling the driving leins, 11 H. 
In order tei accomimielatc elitfering lengths e)f .a\le*s, 
the lieael, 11. is made to move* aleing the bed by rack 
;iiid jiinion, seen em the front, a final aeljustmcnt e>f 
the point centre being edlVctcel by the haiiel wheel, 
.1, operating gears, anel thence ;i scre'w inside; the 
cast-iron .spinello. Axles are rcenovoel by wHirking .1 
to w'ithelraw' tlm ce'iitre Mdlie iently. A crane is, eif 
eemrse, ne'ressary te) carrv I lie axle- and whe*cls te) 


and from tbo lathe. 'Plic ‘-lide*-re sis, K K, two in 
numbe'r as shown, or eliiple x, pi le* el al front anel 
hack, are* carried by jiillars on sole ]>l itcs. resting 
partly on an extension of tin* he i, anel the lu'e-e'.s- 
sary movements are* Imparteal b\ weirking the* 
uppe*!* .slieles either by band or self-act ingly. 'Phe 
.st'lf-aet ing fee'd is dcriieel fiom a Ls ar, L, elriving 
aiie)ther be'neafh it. anel thence a sloKtal ('ranlr- 
eli.se, M, which reciprocatexs :\ v eiiine'ct ing rod, N, 
je)inte'd to one* cie)ssing the bed. O. anel rocking 
a sliafi, P, at the fremt. 'Pwo epiaelrants or 
part wlu'cls, Q Q, rce iprocate* ch.iin- passing np 
over the whea-ls on the ■-I iel<'-re*'-l .‘-t-rew eaids, and 
ralohcts inside llie'.se* wlu'ol.'- give* the .screovs an 
iiite-rmittent motion, fee'ding llu* re-^iN bit by bit. 
'Phis is a ele*vicc mmli adopu d in othrr type’-s e)f 
lathes tluMigh it has give'ii ]ila<c In many e-a.scs to 
eemtimious |\*(Mlinn by sli.ilt-, am! L'o.ir.'-. 'Pin- rc.stM, 
K. h.ixe* Iwf) e’ircular swivels, as snai, the' e)l)jei-t 
he'iiig to k'avc the lejwcr oim mI lor turning the* 
lape'ivd tre'ads, while still Iumiil* :il»h* le) fare str. light 
ae’re»ss the- side-s of tlie* wlieeN with llic ll]>])er p.irt 
set sepia re-ly. 

Some- lathe* \vhe'(*ls ha\e' exir.i a t laehinrnt s in 
tlie shape of heiring har^ few boriiiLi out the* be»sses 
of whe'e*l e*e‘nlre‘s. 

'Phe rrdiih-.'^Jinft l;itlie*s are* e*hara< le*rise'd by mas- 
sive'iie'ss and gre'al le*ngtli : llie-y arc e'lnploycel feir 
turning er.ink anel otlje-i* he a\ v -li.iltiiig, e*spe*( ially 
lea* marine* engine's. 

.\ number ol .sli ie* rcs's ar * ns *il. Seiim* e rank- 
.shaft lathes have* a e*oupU* of '>pe‘i*i;dly nirreov 
re'sts, te> ])ass l)e’lw('e*n th«* we*l>-' e)l rranks whie'h 
the ordinary rests ee)iile| mit rcaeli. In suf*h 
Iieavv lathe's as these*, ami otlu'i* kind--, the' le'ad- 
.serew's are sometimes ne)n-re ve)l\ ing, a mil be*ing 
maelo to rotate* arejiiml tlie'm instc.ul. and so move 
the s.idelles along. 

<iuv lathes have some* point*- in e*omnie)n with 
erank-shaft lathe's, Imt, m aeldnioii, e-ncireling 

P.VJl 
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MCCHANibAt KNQINKIRINO 

ptf‘ady rests are necessary to support the bodies. In 
some the poppet is not used at all, but the gun 
is 8iip])orted only at the iieadstock end, with 
one or more steadies ]»etweeii that and tlie 
other end of the gun. This ]»prinils the use of a 
boring bar Wf)rking at the free end. When tliere 
is a ]io]*pet, support may ho also given by a 
steady-rest. A lathe without iu)p])et is '^een 
in 22, two sleady-n‘sts being in use, and the , 

slide-rest is shown facing across the muzzle. 

Lathes adapted for boring include an ex- 
tended b(‘d, carrying a boring bench, from 
W'hich the long bar is supported and fed ^ '■ 

into the gun. Uifling is also etfeeted by a bar. i 

'Phe lathes ])reviously illustrated have — 

all borne some rose tiibla net's to tlioso of 
standard tv|»e, which were e\('m])litied by [ ] 

18. 1 'reating now of mort' sj>ecialised 

forms, wo tind that considerable differences 
occur in heads. In iho ((.rlr-tuntitu/ lathes | 28] 
the head is placed in the eeiitn* of the bed length, 
leaving both eriths of tlu? axle free to be lurned 
simultaneously, uneneunibered ])y driving tackle. 
'^I’wo poppets are necessary, the ])oint centres of 
winch support the axle-ends. One of these poj)pets 
has a cross-motion by screw and handle, in order to 
allow space for the endlong withdrawal and inser- 
tion of axles. 'Phe head has a running .sletwe 
driven by a train of s]air gears, and two prongs 
standing t>ut engage with the carrier bolted on the 
axle. 'Phe })rineiple of such a head is shown on 
page S20 (SO). There is a eiane combined with 
this lathe, to lift axles in and out. 

Jioll turniuff lathes arc of a rather plain cha- 
racter, hut ditfer from ordinary praetiee by having 
su])ports or bearings in which the roll necks 



In run during turning, instead of dc]k?nding on the 
5 gun point centres. 

with Pnlfey-tvrniiuj lathes are employed to turn 
the ]mlley.s and wheels after their bosses have been bored 
of a out on some otlier machine, the wheel being then 

there pul on a mandrel in tlie lathe, and tlie rim turned 

, :i v-'ii 


32. DETAILS OF Ain’OM.ATIC WlIlE FEED 

with a special slide-rcst, which may have provision 
by a curved slide for putting on tlu*. “crowning ’ 
which helps to retain a belt on a ])ulley. 

The subj(*et of eaiistans opens up a wide field. 
'Phe introduction of tlie lilting lias created many 
new types of lathc-s and moditiotl others. It is a 
simple idea, that of arranging a set of tools for a 
given job on a revolvablc mounting, so that instead 
of liaving to loosen bolts, take out tools, and insert 
others (a.s in the ordinary lathe) any tool may lie 
brought into act ion by the simple motion of a handle. 
The usual provision in capstans (or turrets) is for 
live or six tools. {Some of sipiare shnpi* carry four ; 
others of octagonal form liold eight. 

The pla!',^st typo of capstan has four recesses 
or ledges in which tools arc piiu lied with set-screws, 

the capstan turning 
. on a circular facing, 

’ '^'l) and being locked in 

y ■> either of the posi- 

^ tions refpiired. Cir- 

eular capstans have 
C j] I jl tool holes bored in 

gj V I I'l the body [26J, and 

b I - -j ; ^ 1 ^^^ shanks an* 

■ P * I clamped therein by 

■'» lio, set - screws from 

1 jj 7 above. The 

a i capstan is 

! ~ 1 P 'i'/' mounted on a 

- W F/' ; f o s « - 

J '.J i ] 14 ^ I . ^ ‘X moving on the 

|_X-X ■’ /-■ \ saddle by the 

H iTj / ■ \ . I internal 

' ! ' I '■ screw, uctu- 

• ! ! ' 

' I ; , hand -disc 

! ^ i I seen, to feed 

^ n ' ' I the tools iif» 

I ' D ' I ' ilieir work. 

■- i^i . r' A I The capstan is 

‘.r 1 ■ 1 . .. : locked in niiv 
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33. yPbTICAL LATHE OF 30-IN. CAPACITY (Webster A' Bennett, Ltd., Coventry) 
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of its fivp! positions by nol<‘hos around the baso 
in the plan view), the pivoted hainile, A, being pulled 
back a little sufticiently to revolve the capstan with 
the band, and then let go, when the projection on 
the handle slips into a notch, as seen, the eoili*d 
spring in the box, H, retaining it there through the 
pressure of its plunger on the end of A. 

A lathe with capstan similar in style to 26 is illus- 
trated in elevation and end view' in 27. It is of the 
n pen-spindle design, a kind that has l(>iig been in 
favour for producing bolts, studs, screws, pins, etc., 
from long pieces of bar passing through the head, 
and cut off as each ]>ie('e is turned, 'rhe special 
value of the long opening through the spindle, A. 
between thi'. bearings, is that bolts and pins with 
heads may be inserted and ]msh(‘d into the grij^- 
])ing chuck at the mrsc, the opening forming a 
space for the head which is not obtainable in 
ordinary bar chucks unless tin* jaws are niatle to 
open w'idely. The ehuck of A is tightened or 
loosened with a large spaniK'r on the outside, the. 
I)ar being grip])ed with tajHa-body jaws closed in 
by the action of the nut. 

The spindle is locked dining the use of the 
spanner by handle, 15. Driving is i lVccted by thi* 
four-speed belt cone, C. The seli-acting moveiuent 
of the saddle* is ])roduoed by belt from the .small 
pulley, D driving K, the latter transmitting mol ion 
to the feed-shaft, F, through the hox of cliaiige-gears 
interposed, giving three idianges, by tlie liamlle, (J. 
The shaft, F, turns a sliding worm in tlu* hox on 
the s<iddle, rotating a worm-wheel on I hi* ra<*k pinion 
shaft. Hand movement is elToeted Iw a handle on 
the Hipiared end of the worm ami rack pinion shaft, 
till* fei'd being thrown out of action b^)' the sm.dl 
cross-handle seen. Adjustable stops arc mounted 
oil a bar, K, to arrest the travel of the saddle at 
predetermined points for repet if ion work. 'I'hi'i e is a 
die-head at the hack of tlie saddle, that may he 
thrown hack out of the way wlu'ii not required for 
screwing holts, etc. 

The capstan in these illu.strat ions is what may 
he termed the side-set ” type, bin au.se it is pla<*ed 
in front of the work, and jaesenls tools in holder.s 
n’sein hi ing those used in the ordinary slide-rest. As 
tll('rt^ is no siqiport to the bar away from the 
chuck, it is impossibU* to turn a long piece without 
it springing even if a pu[)pot is n>cd. Hut with 
another kind of (Uip.stan which is centrally set in line 
with the lathe axis, lengths of several feet m.iy be 
turned, beeause tlie bar ])a*^scs right throuLih the 



34. VKltTH'AI, LATHE WITH TWO TOOL SLIHE.S 
(Ooorm* Kicliaiils Co., Lt«l., HroiitlhoaOp 


turret, and is steadied by guides combined w'ilh the 
tools -box tools. For such long movements it is 
cle.arly impossible to have a central holt standing 
np in the turret centre, as in 26. and a sort of tiirn- 
tahl(‘ device is therefore adopted, leaving an open 
area insiile the turret. 

When the length of work is short enough to allow 
f)f a central holt standing up, the loustnictioii 
show'll in 28 is folbiwed, Tlie base portion. A, is 
elam])ed to the lied, and the slide, H, mo\ed iqi to 
and back from the headstoek by the* pivotial 
handle, ('; the st<)j)-serew’, I), «it the rear arr<‘sts 
the movement positively. The capstan is nol 
revolved and loidaal separately, hut time is saved 
by making the backward travel perform tin- jiail 
rotation. Jt will be seen from the plan view, in 
part section, that a ratchet is |>la(*eil in the capstan 
base; one of the teotli strikes against Ibe le\ci‘. K, 
pivoted in the basi*. A, and thus forces tlii' capstan 
to make a part revolution. \ locking plunger, p, 
is drawn out of om* of the notches si'cn in the 
ca])sl.in before the revolution, ,uid thrust into 
lilt' next ntifeh as it comes round. A gib strip 
laid alongside P to take up its slack when wear 
tlevelops. The tool sliaid\s are not liekl in tlu‘ 
capstan by plain set- 
sert'ws, but by pads 
and bolts, as slmwri in 
the detail ('•. 'I'lie 
shank is grijiped be- 
twt'cn the concave 
edges of tli(‘ })oll anrl 
its pad wit lion I .iiiv 
d.mi.ige being c:iiis,-(| 
to t he surfai <*>. 

A l.ithe (by the 

makers of 28) with 
hexagon hollow turret 
is illiisl rated in 29. 
Tilt? satldlc is moved 
along the bed by the 
large cross-handle at 
the front, or by I'ower 
from the gear-box in 
fiont of the headstoek. 
'the headstoek is un- 
like any wii Iiavi' 
shown, the various 
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MKCHANICAL CNOINHItINQ 

sprcd changes being derived from toothed gears driven from the cone judley, B. The handle, C^, 
inside the casing, there being only one belt pulley, moves clutches to obtain two different speeds. 
The chuck on the si)indlc nose is opened and closed A brake, D, arrests the table tpiickly by hand, to 
by the lever while the lathe is running. The tray examine work. E is an alternative style of table 
.-.a Csli/ln Vk n u rk,k<-.,j.. 


and oil guards in it may be noted. 

A more massive type of lathe [30] is shown 
W'orking on forged steel hydraulic jack bodies, the 


with loose jaws. The turret head slide has cross 
and down feed derived from the pulley, F, which 
is belted up to a cone, (1, wdience a train of 


turret carrying' boring aiid facing tools, and the gears connect to the .screw; IT, for cross- traverse. 


86 . 4 -jaw i'livcK 


cross - slide 

facing tools ' 'I ' v 

on a K<iiiare '(-i J ■ ‘d 

liim-t. di'r J /*/' nii.f "'m 

Turret If , r!tl -Vvim 

lathes w'hic-h 1 

ss"'.?;;:: RiiJ'; i:}^M 

lions without ^ i . j-— 

attendunee j \ ;; i ./ 

are buined V" r 

full uutorna- ' 

tics, to dis- 86. 4 -jaw (’iircK 

tinguish them 

from 5 rmi-automaties. Automatic screw- r-™ 
Duudiinc is a more s|)ceific term, because 
BCrew's and bolts were the primary object.s / 
produced at first, though the scope has been 
much extended. The various motions are [ / 

effected by cams, usually on drums and '/If 
discs beneath the framing (31] operating 
])ins and levers to oy)cn the chuck, feed the y 
bar forward, grip it, work the turret and 
the cross-slides, and in some cases to chuck 
separate castings in succe.ssion, all auto- 
jnalically. 'Ihe cam strips seen on the largo H 
drums are bolted down at variou.s angle.s {see v.,,. 
pages 432.‘1 and 4324] so that as the drums 
revolve the strips coerce the operating pins 
projecting down below' the head and the X 
turret sli<ie, 

'rhe feeding and (.'hucking mechanism of ^ 
automatics, termed irirr-fced (also fitted to 37. 
hand ca]»stan lathes), includes a splil, springy c’EN 
iio.se { .A, 32], whicli, when puslied outw'ards, 
closi'M in and grips the bar inside it. The 
end motion is given by a cam strip (not shown) 
on the (Irniu, B, piLshing slide, 0, along, with it 
th(* circular sleeve, D. so thrusting apart the 
toggle levers, E, and making their other end.s thrust 
the tube of A along. The feeding forward of the 
bar is efi’ected by the split tube, F, wdiieh grips the 
bar w'itb sufiicient friction to move it forward when 
the chuck is o])ened. F is slid by the ^lide, (i, at 
the end. also actuated by a earn .slriji. In band- 
operated f<*cas, the places of (’and (i are oecupied 
by differently de.signed fittings, .slid by levers. The 
spindle, as shown, lias three ]nillevs, one central fast 
one and two side loose ones, having reverse bells, 
either of w'hieli may run on the central jiulley to 
drive it in one or another direction. 

A ela.s.s of lathe which usually includes a turret 
is the eha.siiig lathe, that cuts screws by tlie use of 
a hob --a short .screw — moving the nut of the slide- 
rest. 

Boring and turning mills, or vertical lathes, 
have tlie advnntage.s nri.sing from the horizontal 
position of their tables. A mill of .*U)-iii. rapacity 
1 in diameter is illu-strated (33) to sliow the c.^serltial 
points of such maehinc.s. Tlie t.ible, ha.s a large 


37. SELF- 
CENTKIN(t 
CHUCK 


and the splined shaft. for down feed, produced 
through gears insiile lh(‘ turret slide. The latter 
can be swivelled for tapered turning or boting. 
The worm-wheels, K K, are for throwing out the 
feed motion.s at any dc.sircd i)oint ; these wheels 
arc rotatefl slowly by worms on the feed rod and 
shaft, and have dogs elam}>cd to their faces by 
circular Ice-grooves. '^I’hc dogs are set to strike 
the lev'er.s, L 1., at a certain point of the rotation, 
and S() to throw' out eliitehes on the rod and screw, 
.stopping their action. Tlie entire slide is connter- 
balanccil by the weight and (diains seen. 

A mill with two tool-slides, not having capstans, 
is shown in 34. Tlie balancing of the tool rams 
is by enclosed springs, obviating the use of 
'^//.^ the ratlier elumsy chain and weight device. 

Y/\ a mill of the licaviest class, taking 30 ft. 

/ I <liamcter (35], involves fi large, amount of 

1 work which is not visible, being below the 

J grouml level. The table normally runs on 

“ an annular ])atb of nearly the full diameter, 

but a footstep is placed at the bottom of 
till* spindle, and a screw device is fitted 
, to raise the weight of the table off tin*, 

large }>atb and take it on the small step, 
whirh results in easier and lighter running 
for trial eh lickings and light boring. 

^ W’e have noted several chucks incidentally 
\r in the varioiM lathes. Wlieii tlie chuck is 
made separately, to screw on to the spitulle 
J nose, it is usually of the fonr-jaw' ]mtlern 
(36), with the jaws mov«‘d radially by sipiare- 
ELF- threaded .screws, and clamped by nuts and 
washers on tlie ba(‘k wlien the work is .set 
.’K truly. 4'hc jaws are moved indepiMidently, 
and ('iieles are .scribed on the chuck face 
to set approximately by. vSclf-eentring chucks have 
all the jaws moved simultanotmsly, of whii'h 37 (by 
riiarles 'J'avlor, 


Birmingham) 

an e\am|)le. T /' 1'*^^ I X. 

The three jaws \ 

a re opera t imI by . M {(T'-X ft ^ f-A 

threads on their _p V' ■' 

backs, moved by 1 \ i O / 

a ring having a » y R-ZUo 
set of spiral 

grooves radial- 33. CJ.EMENTs’ DRIVER 
iiig from the 

centre. Oni’ of three bevel jiinions i.s turned by a 
.stjuarc-hole hamlle to revolve the syiiral ring. Both 
indcpiuideiit and eoni'cntrie motions aro included 
in some cliuek.s. Another important accessory to 
the lathe is the (’lements driver (38], an im- 

provement on the single pin driver plate, shown 
in 8, w’liieh bears only on one side of the carrier 
on tlie work, resulting in unequal pre.ssure. The 

equalising driver here shown consists of a loose 
plate, A, held against the face or cu/r/<-plate, B, by 
a couple of bolts, (’ C, fitting in slots in A. Driver 


taper spindle, and it runs upon an annular ring ]>ins, D 1), are screwed into A, two sets of holes of 


bearing close up umler the face-plate or chuck. A 
spur-wheel, th? bottom of wdiich forms the running 
portion, rotates the table, being actuated from the 
train of gears seen inside the frame, primarily 


different radii being available. As the pins, D D, 
come into contact wdtli the opposite ends of the 
carrier the plate A slips until they bear and drive 
with equal pressure. 


CcnUimied 
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Tho beetle [10] is about one incli in length, 
and when at rest presents a reddish -l)rown appear- 
ance. I’he whitish flesliy grubs are over an inch 
long, and wh(?n fully grown have tliree pairs of 
legs, and strong, biting jaws. 'J’he ehi(*f method 
of destroying the p(‘st is by eollet'ting the beetles, 
as is done on the Continent, where tlu‘y are paid 
for at the rat(‘ of about (id. to Is. ])er bushel. The 
larvae also may be tra})p(‘d by laying on the 
ground pieces of turf, grass downwards, the grubs 
collecting bcmuith. The beetles are eaten by 
fowls and nightjars, while starlings, rooks, and 
plovers are very partial to the white grubs. 

Large Pine Weevil. The very harmful 
beetle the large Pine Weevil {I/fflohiufi ahUiis) 
lays eggs on stumps, in which the resulting laiwao 
soon burrow', tin* matun^ l)(‘etles coming forth 
during the following summer, and gnawing off 
the soft and young hark of the Scots lir, larch, 
spruce, etc., (pute young ])lants being attacked. 
"J’he he(?tle [9] is about half an inch long, and 
dark brown in colour with white markings. 
Protective methods consist in the icmoval of 
stumps and roots, which may be burned with 
all rul)hisli. Plants of mixed species may be used 
for planting. Destructive methods consist in 
sticking in the ground young brauehes and poles 
of pine and spruce in full sap, or l.iying dosvn 
pieces of the bark outside upwards. The fornuT 
will bo usetl for eggdaying, whih^ the he(‘tl(^s 
will collect under tlie latttT for feeding. The 
branches may be burned, and the beetles under 
the hark d<'stroyed. Xewly-fcll(‘d areas may l )0 
separated from riew'Jy-])lant(‘d aicas by trenelios 
of a foot in depth. Although they can tly ov'cr, 
the beetles are sluggish, and many will fall into 
the trenches in crawling, and may be de- 
stroyed. 

Pine Beetle. Pine beetles (Ilfjlurfjns jyini- 
penla) bore galleries between the hark and the 
w’ood in the stems and larger branches of Soots 
and other })iries, eggs being laid on di'ad or dying 
trees when ])ossibie, the result mg larvm boring 
in the inner l)ark. After ]ni] Kiting there, the 
beetles (Kit. their way to the exterioi’, and wlwm 
many beeth's are present the bark of the trees 
may have t lu^ appearaiieo of being “ shot -holed.” 
^Mature beetles [8] now ])as.s to tlu^ yoimg 
shoots of pines, and bore tlK'ir way up thes<% 
eating the pith, and causing tlu* shoots to br<*ak 
off or di(‘, this being tlu* chief cause of damage. 
Sickly tr(*es should he I’omoved. ^Proes felled 
in autumn and w inter sliuuld he left until imar 
the end of May, when, if th(*y are harked, all 
larva* betwec'n the hark and woofl are destroyed. 
Traps of poles, employ(*d from P(.‘bruary to 
September, w ill attrac^t the insects for egg-laying, 
and the hark may he' burned, 'riie beetle is 
about oue-tifth of an inch in U‘ngib, and almost 
black in colour. 

Pine Sawfly. Tlu* larva* of the Pine 
Saw'fly (Lophyru.^ pint), as well as those of its 
relative, the Fox Pine SawHy {L. rnfus) do 
enormous damage to young pines, the needles 
Ixung eaten, and the bark on shoots being gnawed 
aw^ay [ 1 2J. The Jar va* feed during J une and J iily, 
and a second brood perhaps in autumn. They 
resemble the eatejpillars of moths and butter- 
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flies, hut bear twenty-two legs. They are groc‘n 
in colour with black eyes. As the larva? occur 
in groups they may be destroyed by crushing, or 
they may be jarred off the trees on to boughs 
spread beneath, and then burnt. Spraying 
ornamental trees with lead arsenate, or hellebore, 
Avill quickly destroy the cateipillars. In large 
w’oods (it is recorded that in one instance 2,0(K) 
acres wkmc invaded) it is almost impossible to 
cope Avith the pests, but all leaves, moss, and 
rubbish be!'.eath tlie trees and containing the 
cocoons may be coll ee ted and destr(jyed. 

Oak Leaf>rolIer Moth. The little Oak 
Leaf- roller motli (Tortrix viridana) lays eggs on 
oak tri'cs, and the result ing greenish cfiterpillars, 
about luilf an inch long, destroy the leaves, rolling 
them uj) ehiiraeteristieally jll. | The loss of 
leaves causes a loss in timber production. 

Spruce and Larch Aphides. Among 
the aphides, or plant-lice, one of the mdst harm- 
ful is the speei(*s which inh'sts the spruce and 
larch [14]. Tlw^ life history of these lit tie ereatur(‘s 
is somewliat (‘omj)Iex, but it may be noted that, 
piercing tlu* young twigs of the S])ruce, (>hermes 
ahietis gives rise to galls, from w'hieh a generat ion 
may issue and lly to the larch, when the apliides 
an? known as Chrrmes Jarirls. These? pierce the* 
ne(?dl(-*s and suck the juic(*s, and the tr(*es appear 
as though liglitly besprinkled Avith siioav. 
Much damage* is done*, the* needles beeeome 
“ kneed,” and we*akeiung of the trt'os may 
culminate in the‘ir death, ^lueh good may be 
done by spniyirjg iiffested tn*es with soap ami 
paraffin emulsion, but this can hardly be carried 
out on a large? scale. 

Other Insect Pests. Many other insects 
are* very harmful to fore'st trees, and amongst 
th(*se. it may he mejitioned he^re? that the Pine 
S^-hoot Moth {Hetinia bindiatui) hollow’s out and 
damages the leading shoots of Scots pine ; the 
larA’jo. of the (Jiaiit Wood- wasp {Sirex yujati) liA'e? 
in and tunnel the? timber of pine‘S ; the large? 
e?aU*rpi liars of the ( Joat Moth {(-'ns,sus ligniperdn) 
tunnel the stems of many broad-leaved speeie‘.s 
(elm. ash, bee*eh, etc.), rendering the Avood 
useless as timber; and the? minute Felted Beech 
(A)ceus [Cryfdornrcfffi fagi) is most destruetiA'i* 
to the beech, the hark being pierced and the* 
juices sucked. 

It sliould he? noticed also that many inse?cts 
are useful to the? forester, owing to their habit of 
preying on injurious species, and among them 
e*e*rtairj lady-birfls {(\u'cinpUidae), species of 
lehnejumon (lies, Clems jnrinicarias, and the* 
genus Rhizophagus, are of mu(*h value. [Se'«? 
Natural History.] 

Fungous Pests. ^Fany fungi greatly affect 
the forester, some? att{K?king the base of the stem 
and the root syst(‘m, others the main stem and 
hranelu's, and others the leaves. While tlu* 
nuAst important species are to be found among 
fungi Avhieh attack eonifem ; yet many arc in- 
jurious to broad-leaved species. The follow ing 
are typical examples of injurious fungi : 

Larch Canker. The terrible scourge T.rfi.reh 
Canker (Dasymjpha calycina or Peziza WdC 
kommii) is one of the most harmful of fungi, 
and is much feared. It occurs al most whereA^er the 
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larch is found. The .stem and branches are 
attacked, most liarm being done to .seedlings and 
young trees |13J. The disease, according to 

Diseases of Forest Trees,” published by the 
Board of Agriculture in 1905, is “caused by a 
minute cup-shaped fungus, -which acts as a wound 
])arasite, gaining an entrance into the tree 
through minute lissures in th<‘ bark, caused by 
late spring frosts, or through tlie punctures made 
by tlu‘ larch aphis (('hermes /ur/ers).” Tree.s are 
killed wlien ringi^d by the fungus. Damp, low- 
lying situations should be avoid(‘d. l.,arch aphis 
sliould be suppres.S(5d. l)is(‘ased tre(‘s .should be 
felh'd and burned. Pur<^ larch woods must l)e 
avoided. A .system of combating this disease 
which t)romise.s to provide a .satisfactory solution 
of the ditticulty is described in tlu* “Journal of the 
Board of Agriculture ” for ]\larch, 19(K). 

Root Rot. 'riie base of the stem and the root 
system of conifers are attack(‘d by RtiOt Rot 
{Trani'.tt's mdiciprrda) 1 15J. INIassee say.s that it 
is probably the mo.st destructive of fungi attack- 
ing conifcroiLs tr(‘es, and that as the di.scase may 
spread l^y contagion by the roots, “diseascHl 
tr(‘cs .should be removed Jit once, and the site*. 
isolat<'d by a narrow trench, tjiking care to in- 
clude within th(‘ tnaich Jill roots of the disiarsed 
tree*.” PerliJips the best plan is to ])lant broad - 
leavt'd tre(“s where attaclvc<l conifers have left 
blanks. 

Pine Blister, or Conifer Rust. The leaves 
alone may be attaeked by Pim* Blister {I Wider- 
mium pini), when the injury ill be negligible, or 
the branches or upp(M’ ])art of the st(‘m may b<^ 
infested, the di.seas(^ lirially reaching the wood, 
in wliich cjise the tip|:>er branehes die, giving ri.se 
to “ resin-top ” or “ blister.” As the. fungus 
pass(‘s one stage on the leaves of Groundsel 
{Sinn'io rtdgaris) and Rjigwort (*S'. Jacahta) 
th<‘.se -weeds .should be ke})t down. AfTt‘et(‘d 
trees sliould be cut down. Various pines are 
attacked 1 161. 

Seedling Mildew. Seedlings of various 
trees are fi-e([Ut^ntly attjieked by «i disease com- 
monly known jis “damping otT.” JJeeeh need- 
iings are (*sp(*eially liable to be attackiul by tliis 
mildew {]*li}/t()pkt flora nmnirora), which causes 
the young ])lants to rot otT near the base of th<5 
stem Jit th»* surfaee of the ground [17). Diseased 
jilants should at onei* be ri’iiioved and destroyed, 
and the beds sprayed uith Ji Itordeaux mixtun* 
of half the ordinary stri'iigth (2 lb. copper sul- 
pliJite, and 1 lb. (juicklime, in ‘JOgallons of water). 
Seedlings i-liould be grown in open .situations, 
and not damp, siirile.ss positions, for, as the naim^ 
implies, tlio disisise is favoured by damp. 

Other Fungous Pests. * Other fungi, 
also, are very iujurious, such as Heart-'wood rot 
iPoIppnnis ,'^vlphureus) which attacks all our 
forest tr(*es ; I’inder fungus (Fomes fomen- 
iarius)^ a large “ braekel-liU(‘ ” fungus especially 
found on beech ; Honi'v agaric [Agaric m mel- 
lens), which proves fatal to both old and young 
trees, espinuaily Scots pine and spruce ; the 
Needle-shedding fungus [Hysfcriiun pinaslri)^ 
which does great damage to.'^cots pine by causing 
the needles of the young plant to fall, and m»any 
others. 
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Forestry and Industry. Though it 
must bo freely cemoeded that under the com* 
prehensive study of forestry such questions as 
laiidf.(5Ape forestry, the influence of forestry 
on climate, prevention of erosion and avalanches 
and so on, all fall to bo considered, it is 
jis an industry that forestry is especially dealt 
M'ith in this course. As has been shown, not only 
are well-managed forest lands profitable to the 
owners, but in large forest districts minor 
indu.strieH spring up, and give rise to the profit- 
able employment of great numbers of rural 
workjTS. in addition to the ordinary timber 
trade, in wliicli so many capable men are profit- 
ably lunployed in (^reat Britain, the manufae- 
tur(i of wooden utensils, and so forth, other 
industries depend to an (enormous extent on th(» 
prodiietion of good timb(‘r of a certain class. 
The l)ce(“h woods of the (‘hiltcrn hillt gave rise 
to a eliJiir industry Avhieh l(‘d to the employment 
of tliousands of men. Artificial liorsehair and 
yarn, oxalic Jieid, ac(*ti(! acid and other products 
ar(‘ valuablt* articl(‘s prepared from tiinber. An 
exe(‘llent Jirtificial silk, not .so c‘lastic and strong 
as the real material, lait (‘qual to it in lustre, can 
be prepared from the cellulose made from spruce 
timber, 

Wood=pulp. An j'XJimple of jin important 
industry Is pa})erm;iking from wood-pulp, which 
is de.'ilt with in tlu* courses on R.vrEK .\Ni) Papek- 
MAKf\(;. In 1903, Great Britain imported 
570,153 tons of wood-pulp of the value of 
£2,500,583, by f.M,r the larger proportion coming 
from Scjuidinavia. Not only is Avood-p\dp 
ntilis<*d for the piodnetion of coarse grades of 
pasteboard, but meelianically prepared pul]) is 
ehielly employed for the manufacture of inferior 
grades of })aper. Tlie trees most huitable to 
]>ul() making jir(^ young trees of jihout 20 
yee.rs old, and 0 in. to 20 in. in diameter jit the 
base. Soft, coniferous w'oods are most suitjibkt 
for tlu* chemical process, the s])eeies ehi(‘lly 
used in Europe being spruce and silver fir, Avhil(‘ 
for the jjroduction of mechanical ])ul]), these tAvo 
sj)ecios are used, togtd-her witli ash, birch, and 
j)oplar. Tli(^ cost of tlu^ Avood refjuircd for the 
production of one ton of dry pulp is estimated ;it 
13s. fid. to 22s. in ('anada, and 25s. to 30s. iu 
Fast NoFAvay, while the not cost of producing 
Avot pulp (tiio vahi(*;’> being expressed ])er ton 
of dry materijil) is estimat'd at £1 17s. fid. to 
£2 lOs. in Canada, and £3 in modern NoiAvegian 
mills, or 5s. less in San eden. It is also stated that 
on a fair estinuito tlu^ daily requirements of ji 
large London pjijjcr Avould represent about 10 
;iere.s of an average forest. 

How to Become a Forester. Whether 
it is AN’orth Avhile becoming a forester or not Avill 
depend on several matters, and not the least on 
the inclination of the student for the work to he 
undertjiken, and upon the ultimate end lie has in 
vioAV. In Germany, the excellent schools enabli* 
the students to get a good grasp of their subject, 
but up-‘vard progress is s1oaa% higli rank in the 
fo»‘ost service being in general attained only aftiu' 
long years of hard and faithful work. In Great 
Britain, such training as is given on the Continent 
is unobtainable, but forestry education is rapidly 



APPLIED BOTANY 


improving, and more teachers will almost cer- 
tainly be in demand within ilic next few years, 
while skilled and competent men will, no doubt, be 
required to supervise private and other planting. 
I’lic Indian Forest Service is also attractive, and 
has within the last year or so had to refuse the loan 
()f ofticers to other vStates, oAving to the short- 
handedness of the staff, while men appear to bo 
in requisition in Africa, Ceylon, Siam, and various 
( 'olonies. For the youth fresh from a good school 
or for the young man at college, who is able 
to devote a year or two to practical training, 
it may bt^ t;aid that forestry offers plenty of 
-cope for obtaining a livelihood. Kemcmbering 
A\hat we have seen above, as to the importance 
our subject in all parts of the Avorld ; in 
vieAV also of the fact that capabh^ forc^st officers 
.ire oven now in request in many parts of tho 
ifritish Empire, it Avill be recognised that the 
])rospects for the forester of the higher grade are, 
in the near future, likely to be good. At present, 
however, the remuneration of the forester in 
Ihitain is altogi5ther inadequate. VVoodmciU, 
])(‘rhaps, earn rather mon^ than agricultural 
labourers on tho whole, but the most important 
])ositions are, Avith a fcAV notable cxc(‘ptions, of 
small value, and scarc(‘ly lilo'ly to attract tho 
lu'ttcT class of Av(dl-cdueatcd coll(‘g(‘-t rained 
men. For th(? energetic young man, howevm*, 
Avho has some capacity, Avho sticks to Avovk, and 
is glad to dcvot(^ himself to his subject, there 
is no doubt a future*. 

Instruction in Forestry. In Great Britain, 
theoretical instruction is given at several of tho 
agricultural <M)ll(‘gcs and univ(‘rsif ics, not«ably at 
Edinburgh University, the University (’ollego 
of North Wales at Jhingor, the Dnrliam (.V»llego 
of Science, and the Royal Agri(mltural Colh'ge, 
at Cinuicester. 'J’hen' is a school of forestry for 
Avoodmen in the Forest of Dean, unde i- the control 
of his Majesty’s Commissioners of Woods and 
Forests; and courses have* lately been started at 
Oxford and Cambridge Universities, There is 
also a course in Forestry at M’yci College, in Kent.. 

Not only, however, is theoretical instruction in 
forcstiy necessary for the student avIio Avishes to 
take up this subject as a life's Avork, but several 
allied subjects must be studied Avith it, and 
their relation to it re(‘ognised. 'I'he courses for 
the B.Sc. degree and other di})lomas in agri- 
culture at our universities and colleges, substi- 
tuting forestry for agriculture anti omitting 
such A subject as veterinary hygiene, might 
form an excellent theoretical training, (h'ology. 
botany, zoology, entomology, surveying and 
cngin(M*ring held-Avork. chemistry, and physics 
are all important, and should be studied to 
some extent at least. 

Practical Training. While theoretical 
study is very necessary it must be distinctly 
understood that a sound, practical training is 
absolutely essential. To some slight extent tliis 
can be obtained in Great Britain, and in the 
course of the next decade or so the British 
student may be able to obtain a complete forest 


training in liis native country. At present this 
is unfortunately impossible, for, although there 
are some Avell-managed woods, they arc gener- 
ally inconveniently situated as regards tho 
centres of learning, while there are no demonstra- 
tion areas and nurstTies ])nq)(*rly so called. 
Such areas are CAcn more necessary in sylvicul- 
ture than can lx* the ease in agrieultun*, as 
results ill agriculture may usually be seen by 
the farmer in a single season, Avlu'rcas in sylvi- 
culture this is not so, a long series of years being 
necessary. Ft is of the utmost A^alue to the 
studfuit to see and si udy forest ero])s in ditferent 
stagi^s of developnu'nt, and grown under correct 
sy.stcmatic management. ^Vithout such, indeed, 
lie is unable fully to eonqireheiid sylvicultural 
methods. At si'vtu’al of the centres of instruc- 
tion above-mentioned, a certain (‘lass of Avood- 
lands under management may bi* visit(‘d and 
examined, this being especially so in Edinburgh, 
where the proximity f>f several Avell-managed 
Avooded areas is highly satisfactory. 

A Demonstration Area in Wales. A 
.qO-acro d(‘monstratif>n area and cx])('riincntal 
station is being started in North Wales under 
the control of tin* Denbighshire (’ounty (‘ouncil. 
This area will certainly yirovc of much value. It 
may bo sakl, how»‘vcr, that although wc' are 
lAcginniug to rt'alisc the need of forcsiry ediu^a- 
tion, Ave are seriously handiea])p('d as regards 
practical sylvicultural training. ScA'cTal excellent 
permanent nuiseric's exist in several parts of the 
country, planting is being earrieil out, ami 
sound systems of manag(‘m(‘nt are being in- 
augurated. Of s)ieh th(‘ slmhmts .<^hould sec 
ns much as possible. To obtain a thorough 
grounding in sound sylvicultural princi])lcs, a 
year or two should lx* s]X'nt at on(‘ or otlicr (or 
two) of the Kri'iich or (ha inan schools of foi’cstry, 
of Avhich th(M (' arc* many of a first -class charactc*!*. 
This has in the* ]>a,st i»ecn the ])rinciplc of the 
Tndhm Forest Service, many of the olliec'rs having 
ivceivc'd t'hc'ir training in G(*rmany, and at 
Nancy, in France. At the* pre-scail time*, however, 
studc‘nts can bo trained in India. 

The Best Books on Forestry. For 
further information on the Avhole subjec*! of 
fore.stiy, the follow ing Avorks may Ix^ consult c*d. 

“ l']coiiomi' S of l‘'i)ri‘stry,” ))y It. K. Koniow (Spoil. 
7s, Ckl.) ; “ TiinluM’s uml Jlow It) Know Tliein,” liy 
K. lljirtig, trans. liy VV. Somerville (Uou^his. *2s.) ; 
“ Disease’s of 'J’rees,” hy K. Haiti}/, trans. 1)\’ \V. 
Soin(*rville anil H. IM. Ward (Maemillnn. lOs. fid.) : 

q’ho Fon‘sl<*r,” by .1. Nislx’t — Drown s “ Forc'sti'r,” 
rcvis4'd ItXl.A (DlaelcMood. 2 vols., 42s.); “Our 
Forests and W'oodlands,” l»y J. \isl«'1 (Dent. 7s. (id.); 
“ Itriti.sh Forest 'I'rei';-,’’ by •!. Nisliet (Mtu'inillan. 
♦is.) ; “ Studies in Forestry,'’ by .J. Nisliet ((’larend<in 
Pr<’.ss. t)S.) ; “ .Manual of Injurious Insi’cts,” by Miss 
F. A. Orinerod (SimpUin, Marsluill, ns.); “ Manual of 
Forestr, , ' 5 vols. f.. Introduction to l'7irestry (tis.), 
II., 3*’orinatioo and 'lViKlm}j:of VVooils (Ss.), and III., 
Forest Manapauent (lis.), by W. Si’lilieli ; IV'., Forest 
I’roteetion (Its.), and V., Forest Ftilisation (12s.), Iiy 
VV. K. Fislier (Dradluiry, .V^inew) ; “ 'rinibi’i- and 

Soino of its Diseases,” by H. M. Ward (Maemilhui. 
Its.); “ Practical Forestry,” by C, E. ('iirlis ((’iM.sby, 
Lockw'ood. Its. ltd.) ; “ Enj/iisli Estate Forestry,” 

by A. F. Forbes (Arnold. 12 h. Ikl.). 


Forestry concluded ; foflmved hy Rubber and Guita Percha 
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Optical Glass.' Coloured Glass. Venetian Beads. The Uses of 

Conti from 
P'lii*' 473<! 

Water-glass. Glass Decorating and Etching. Silvering Mirrors 


optical Glass. Tlu* glass iis(*cl for optical 
instruments is now obtainahle in great varicti<‘s, 
each kind dit]V‘ring optically in its elTect on tJie 
light rays passed throngli it. Dollond was tho 
first to put flint and rnmm glass together to niakt? 
a lens in which each corrected the colour elfect 
of the otlicr. Clianoo Brothci’s, in 1848, produced 
a number of special mlirafn crowns and flint 
glasses for optical puri)oses, and have since 
produced other fmrinm. and hoyo-siliratc glasses. 
Dr. Schott, in 188,‘{. took up tlio subject of optical 
glass, and ostahlishcfl tlu^ now' well-known Jena 
Glass VWirks. Tin* firm of Schott & (ien now 
make sixty -eight different kinds of optical glass. 

Opal Glass. Opal glass, alabaster glass, 
enamel glass, bone glass, and milk glass an; 
names given to glass w4iich has been n*iul(‘red 
opaque by the addition of caleiuiu ])]iosphat(% 
tin oxide, arsenic, felspar, tale, zinc oxide, fluor- 
spar, or (;ryolit(‘. The degree of opacity vari<‘s 
even with tho same receipt, but more e<‘rtainty 
of obtaining a given result is elaimecl w'lum 
covered })ots arn used. Glass made opaque 
with talc (French chalk) is known ])artioularly 
as alabaster (jlass. Calcium phosphate is added 
in several forms, bone asb and guano being less 
pure agents, wliieh owe tlu'ir power of im})arting 
opacity to the; calcium })bosphalc they contain. 
Tin oxide is not now' often used. Cryolite pro- 
duees a beautiful or milk glass, but is difii- 
cult to work on Recount of tlu' corroding fumes 
of hydrofluoric acid that arc given (4T and 
do much damage to the furnace. 

C doured Glass. Coloured glass is coloured 
throughout or flashed. The latter term means 
that the body of the glass is ordinary trans- 
parent glass, and has been covered with the 
coloured glass. The workman has before him 
two vessels of glass, one white and the other 
coloured. lie dips his hlow})ipe in (he white 
pot, and liaving e()l!eete<l a lump of the re(juired 
siz(‘, he di})s it into the j)ot of c-oloured metal, 
and proceeds to blow' the glass in the manner 
deserihed in the section on window <jlass. 

Rtd. (jlass is obtained with eu[)rous oxide, gold 
Balts, antimony oxysulphide, or selenium salts. 
A rod colour is also sometimes obtained with 
ferric oxide or red ochre. I’urple of eassius is 
the salt of gold mostly iis(‘d. 'J'lie (juantity of 
gold rc(juired to impart a rose colour to glass 
is exec'edingly small, 'riie reeei])t for red glass 
in which antimony oxysul})hidc is use<l is; Silica, 
ItM) ; calcium carbonate, 20 ; sodium carbonate, 
'50: sawdust, 7.V ; antimony, V. A smaller pro- 
portion of antimony gives a yellow. The colour 
develops in gold and copper glass on cooling. 

Blue glass is ob(aiii(;d withcopper oxide (black), 
cobalt oxide (or zaffre or smalts), and some- 
times from iron. Bmalts is a powdered cobalt 
gliiss and zoffre an impure form of cobalt oxide. 

4930 


Violet glass is yielded by manganese oxide. 

Green glass is made with chromium oxide, 
bichromate of potash, or a mixture of antimony 
oxide and cobalt. 

yellow glass is obtained from uranium oxide, 
antiniony oxide, sulphur, silver salts, or carbon. 
The colour obtained with carbon varies froiu 
yellow to brow'n, according to the quantity used. 
(Jlass is coloured with silver by applying a salt 
of silver to the surface of the glass at a tem 2 )era- 
tiire of 500^ to 550" C. A lace design is given 
by dipping a piece of lace in a silver solution, 
followed by a solution of pota.ssiiuii .sulphide, 
and then placing the lace on tlie luxated glass. 

Orange-coloured glass is obtained from a mix- 
ture of iron oxide and manganest; oxide. 

Black glass is produced from a mixture of 
iron, copper, manganese, and cobalt oxide. 
Iridium oxide and sul})lnjr have also been \ised 
for obtaining black glass. 

Diehroic or Iwowoloured glass is obtained from 
iirarnum oxide with copper oxide or selenium. 
Snell glass is yellow' when light passes through, 
but gHMaiish when looked at. 

Arndurinc glass is a glass madt; to imitate 
aventuriiK; quartz or gold stone, which exhibits 
beautiful goltl-like spangles throughout. It was 
tormeiiy only made in the Island of !Murano, 
near \T‘nie(‘. Tbi; following are receipts for tw'o 
varieties of this Ixuiiitiful glass. Green aim- 
f urine. : Silica, ItM) ; sodium earbonat(\ .35; 
lluorspar, 15; felspar, 30; barium carbonate, 
25 ; potassium hiehromate, 12 ; manganese, 7. 
Blue, aretdurinc : Silica, 100; sodium ear- 
honate, 35 ; lluorspar, 15; feispar, 30 ; barium 
c*arl)onate, 25 ; potassium biehroniate, 10 ; 
mangaiK'se, 5 ; cobalt oxide, 1. IVttcnkofer 
and Hautefeuille devistal receipts in w liieh copper 
is used, the eopptT by slow cooling being thrown 
out in the glass f)ot eis metallic spangU‘s. 

Porpora glass is an imitation of heniatinone’, 
a glass e»f a peculiar reel colour founel in Pompeii 
exeravations. The colour is due; to copper anel 
iron. \n iinitatiem of he^niatinone was devised 
by Pe‘ttenk()fer uneler tlio name of astral lie. 

Agate glass is obtained by melting together 
waste; [)ieees of eoloureel glass. 

Iridescent Glass. Iridescent glass, in 
imitation of ancient glass wiiieh lias heeeniic 
iiideseemt through long exposure to damp, is 
made by exposing glass articles before annealing 
to the fumes generated by placing tin chloride* 
alone; or mixed with the nitrates of barium or 
strontium upon hot plate in a inutile furnace. 
Wittmarm’s method is to boil the articles in 
hyelioehlorio acid under pressure, and Brianchon 
employed a tlux of auriferous bismuth oxide. 

CracKleri Glass. Crackle, craquclt*, or 
ice glass is made by plunging the freshly-blown 
glass article into hot water and reheating in the 





GLASS 


furnaco, A similar effect is obtained by sprinkling 
broken glass on the soft gbiss and relu^ating to 
incorporate the fragments. Satin glass is pre- 
])ared by covering a vessel blown from colourt'tl 
irlass in which depressions have been formed with 
lead glass, wliile a beautiful matt(' silver ap- 
pearance is obtained by covering unglazed 
porcelain with a lay('r of h‘ad glass. 

Glass Beads. Formerly X’eniee w^is the 
only place where glass beads wen* made, but 
factories now exist in France, Jloluauia and 
iii‘lgium. Glass of tlu^ re(juired colour is 
diawn out into tubes. The work is e\ecu((^d 
))y a fore?nan, who has under him two assistants 
and four workmen. One of the assistants dips 
the end of an iron rod about 4 ft. long into one 
of the glass pots. He then rolls it. on an iron 
tal)h 5 to n'duee it to a cylindrical form, and 
makes a round hole on tlie i!p])(‘r part of the 
mass. After this th(^ foreman tak(‘s the rod in 
his hand and heats in the furnace the portion 
of glass attached to its end l)y giving it a few 
turns, taking care to see that the hole is exactly 
in the cetdre. Ho tluai attaches another rod to 
tlic upper part of the mass, tlu' two rods are at 
once delivered to two workmen, who, running 
spe(‘dily in o])posite dir<‘ctions, reduce the molten 
glass to a \(‘ry long, tliin tube. 'The glass tulx's 
are then chopped uj) into small pieces, which are 
mixed with sand and wood ashes, t ransferrc<l to 
an iron pot, and stirred till they begin to softtm. 
'I’hc heat rounds the ('dg(‘s, and wluai cool the 
sand is sifted out and tlu' beads linally ])olished 
with white bran. 

Quartz Glass. A glass winch stands 
e\cc.>sivo cliangcs of tcmp(‘ratnn‘ witli indiffer- 
ence ismad(^ from Brazilian (piartz. 'Fhe (piartz 
is used in lumps, but eanuot be worke<l and 
mcltetl direetly, beeaus(‘ it splinters. .\t l,7tK) ’ G. 
the. erystalline (piartz b(‘comes vitreous, and 
tubes and v(*ssols of (piartz are built up in the 
h(‘at (»f an (.)xy hydrogen blowpipe. Shenstoiie, 
the chief English workei’ in (juartz, has deviseal 
ii furnace for melting ([uartz by means of the 
(‘Icctric arc and oxyl) 3 ’drog(m Hame. 

Water»glass. Silicate of soda or potash, 
made by fusing t(jget Ikt sand and alkali, dissolves 
in water, and the product is known as waOr- 
(jlasfi or 8<duhh‘ <jlas,s. Potdsh n'(Un -fjfas8 is made 
by fusing together in a n?verl)eratory furnai’O 
(piartz sand 45 parts, ])()tassium carbonate HO 
] larts, and pow'dered charcoal H part s. 4’he m ass is 
^afterw'ards boiU'd witii water to form a solution, 
in wliioh state it is generally ffnind in commerce. 
Sodti wa‘i€r-{i1a8S is made w ith (piartz sand 5 parts, 
sodium carbonate 23 parts, charcoal 3 jiarts, or 
\\ith (:|uartz 1(K) parts, sodium sulphate 00 parts, 
and charcoal 15 to 20 parts. Dtwblt' ivafvr-tjinss 
is made with quartz sand 152 parts, sodium 
carbonate 54 parts, potassium carbonate 70 
t»arts ; or with (piartz 100 parts, potassium car- 
bonate 28 parts, sodium carbonate 22 parts, 
and charcoal 6 parts. 

One of th(? earliest uses of water-glass w^as 
as an addition to soap, enabling more water to 
bo taken up and a cheaper product to lie obtained. 
For rendering fabrics noii-intiammable they are 
dipped iu a diluted solution of water-glas.s. 


Wat(‘r-glass is also used as a ])res(Tvative of 
wmcxl and stime. Kansome’s jinxx'ss for the 
pnxiuction of artificial stone (Icpcnds on Ihii 
u.sii of water-glass for binding t(.)gethcr sand, 
the eomprosso(i bricks Ix'ing soaked in a solution 
of calcium chloride to form an insolubh^ and 
thus })(‘rmancnt silica! (^ of calcium. Fuclis 
d(‘ vised a pnx^ess of fr(‘seo - painting calltMl 
.slncor/trtmu/, in which the wall is prcparixl by 
the use of lime and wat(T-glass, and the colours 
us(‘d in tlie painting an? compoumhal with 
water-glass, w'ith th(‘ ol)j(x4 of increasing the 
p(Tmancncc of the work. Mi tut at (jlur is the 
luiiuc applied to a cement consisting of water- 
glass. A large (piantity of wat(‘r-glass is now 
u.xxl for priiserving eggs. T’he w aliu’-glass, as 
purchas(‘d, is diluted with watiT, and tlu^ eggs 
are laid in the solution, becoming covt'rcd wuth 
an imp(‘rvious (mating which excludes the air, 
and so k(‘ej)s the eggs frt*sh for months. Water- 
glass is finding a use also in the alkali process 
of refining mineral oil. 

Glass Decorating. Tlu^ opiuation of 
cutting glass is particularly suited to Ifatl glass, 
owing to the gr(‘atcr brilliamry of this kind of 
glass. 'rh(‘ cutting op(‘ralion consists of three* 
stage's: (1) Roughing out by means of an iimn 
wIkh'I ,' (2) eiittiug by means of a stone wheel ; 
(3) polishing by means of a wheel of w'ood or 
cork (I4j. The roughing-out wheel is suppli(*d 
with sand to assist in the* abrasion. A workman 
bolds tli(5 article against the conical edg(3 of a 
st(‘(*l whc(.4 s(*cijr(‘d to a shaft driven by belts and 
pull(*ys Fine, sharp sand and w'ate'r are^ allowed 
to drip on the wlu'ed from a cone-shaped Imejket. 
'I’he article is pressenl against the rapidly rotating 
W'Ikh'I, and is deefdy scored or out. Hie^ heaviest 
and principal lines in the pattern are rougluauxl 

The roughened 
articles is now 
ready for the wet 
smoothing-stono, 
whicli r(\scmbl(js 
the Ht(‘(4 wheels 
both as to six<} 
and edge, hut no 
sand isemf)lo>ed. 
Thes(‘ w heels fol- 
low th(; ents 
niad(j by tht 
steel wheels, and 
also cut in the 
liner liiu^s of tlui 
pattern. 'I’Ikj 
practically fin- 
ished article is 
now ready for 
the })olishing, 
which is doiKi 
by pufly-powtlcr or rouge-(4iarg(‘.d waxxlen wheels 
with the same sized edges as the previously us(mI 
whc(‘ls. In plac() of wooden w'he(4s felt-covercd 
wh(H‘ls or brushes arc used; while the most recent 
methcxl is to finish the polishing with hydro- 
fluoric acid. Thci liydrofluoric a(4d is mixed 
with sulphuric and hydrochl(>ri(* acid in about 
e(iual proportions, but the ciuantity of hydr(> 
fluoric acid is increased where a liard glass is 
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in by these st(.‘(*l whix'ls. 
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being chemically polished. Fire polishing has 
also lieon applied to out glass, but in this way 
the appearance is not much Ix^tter than that 
given to llre-polislicd glass, '.riie iron 

wheels are known as vu'/hM. The stone wheels 
are mined in Yorkshire, New(*astlc and Oaigleith, 
the last-named ])r(Klueing the most es<eem(*d 
variety. A new kind of wlicel is sold under the 
nariK^ of a/umlfun. The material of which these 
wheels are made is hauritp, uhieh is fused in 
electric furnaces at Niagara Palls. 

Glass Bevelling. Tlie edges of glass 
plates arc bevelled by eemenling the glass upon 
a heavy hoii/.ontal bench, which, receiving a 
sloAV to-and-fro movement, ju'csents the (‘dges 
suee(‘ssiv(‘ly to the giinding action of om* or 
more small gi’inders. Machinery lias been 
devised to minimise the bandwork. Like glass 
cutting, bevelling is done in stages with steel, 
stone and polishing wheels. 

Etching Glass. Etching is accomplished 
by moans of hydrofluoric a(‘id, which acts on 
the silica of the glass to form silicon fluoride 
(a gas which (‘scapes in the air) and water. 
Hydrofluoric acid alom* is used, or a mixtiin* 
of potassium acid lluorid(‘ 250 gramiiu's, hydro- 
chloric acid 2.^)0 grammes, and water 1 litn*. A 
strong solution of ammonium lluoride aeidili(‘d 
with hydrochloric or ae(‘tie acid is alsousi'd: 
while Honrivaux’s nvcifit for etching fluid is 
calcium fluoride 250 grammes, hydrochloric acid 
250 grammes, sulphate of soda J fO grammes, and 
water 1 litre. TIic parts of the glass wliieh it is 
desirc'd to tirotect from the etching Iluid are 
cov(‘red witli a varnish compc’jsed (M yellow wax 
4 parts and turjicntine 1 part, but various other 
mixtures of gum, dammar, Venice turpentine, 
asfilialt, resin, Thirgundy pitch, and tallow are 
employed. Vatterns are obtained by atTixing 
tinfoil to the glass and cutting away the tinfoil 
at the parts to be ('tehed. A (piickcr method is 
to print tJie patt(‘j'n on the tinfoil in a gi’case 
pigment, and eat away the plain tinfoil with 
mineral acid to expose the glass, which is then 
treated with hydrofluoric acid. 

Dry Etching. Dry etching is a process 
in which ammonium fluoride is used in the s(did 
Btato. The design, which must be of eomimra- 
tively small dimensions, is ap])lied to the glass 
by printing thereon with printers’ varnish from 
an indiarubbev ]datc, or in any suitable way. 
While the impression is still moist, some' powdtTcd 
ammonium fluoride, kept at a temperature of 
aboiit 105° P., is applied to the surface with a 
soft brush, and caused by gentler pressure to 
adliere to the varnish, all su])('iiluou8 salt l>cing 
carefully removed. In about 15 to 00 minutes, 
according to the atmospheric humidity, the 
fluoride w ill have become li(iuid and have pene- 
trated to and etched the glass underneath. The 
roccss is expedited by creating an artificial 
umidity in the atmosphere. The printing 
medium is prepared by mixing 70 parts of 
melted resin with 30 parts of olive oil, and 
colouring wifli dark-blue aniline dye. Glass is 
also etched by throwing against it a stream 
of stind or grains of quartz. The proec.ss Avas 


invented by Tilgliman, in 1870, the abrasive 
effect of the sand being enforced by ejecting 
it with gi’cat force by a jet of steam or air. 
In engraving designs on glass, air i.s most con- 
venient, as the sand, being dry, rebounds and 
leaves the pattern clear. Designs are etched by 
affixing to the glass a paper stencil. The paper 
is stuck on wnth glue, the parts to be etched 
being left (dear. Th(‘ method was improved, 
in 1S77, by Mathew'son, and a combination of 
thcTilghman and Mathewson apparatus is now 
g(UU'rally employed. Sand blasting can also be 
employed for boring holes in glass, the blast, 
being allowed to impinge on one sp('>t. Jt should 
be added tliat the ( bemieal method of etching 
by im'ans of hydrofluoric^ acid gives afiiKT grain, 
but for many ])nrposos the sand blast is preferred 
on account of its quiekra'ss. 

Silvering Mirrors. Min’ors are pre- 
pared by depositing on smooth glass a coating 
of mercury or silv(‘r. The use of mereurj^ has 
almost been abandoned on account of its in- 
jurious eff(X*t on the workmen. Drayton, in 
1843, devised a process in which silv(‘r was 
deposited on glass from an alkaline solution of 
silvc^r nitrate. The method was further invesli- 
gatod by Liebig, in IStw, and processes founded 
on Liebig's recipes have now replaced the okhu' 
mercurial process. TVo solutions are required, 
the silvering liquid and the reducing licpiid. The 
silvering liquid is made as follows : 

1. Dissolve I part of fused silver nitrate in 10 
parts of distilled water. 

2. Neutralise pure niirh; ae.icl with ammonium 
carbonate, and dilute it until the liquid has a 
specific gravity of 1 T15, or dis.solvc 242 grammes 
of ammonium suli)hato in sufficient wmlor to 
make 1,200 o.c. 

3. Prej^are a soda solution of a specific gravity 
of 1-0,50. 

^Hx 140 volumes of solution No. 1 , 100 volumes 
of No. 2, and 750 volumes of No. 3. 

Tlio reducing liquid Ls made as follow’S : 

1. Make 50 grammes of wliite sugar candy into 
a thin syrup wdth water, and boil for an liour 
with 3-1 grammes of tartaric acid, diluting finally 
with water to make 500 c.c. 

2. Moisten 2*857 grammes of dry tartrate of 
copper in water, and add caustic soda solution 
drop by drop until the blue pow^dcr is completely 
dissolved, and then dilute to .500 c.c. 

Mix one volume of No. 1, one volume of No. 2, 
and eiglit volumes of \vater. 

Fifty parts of the silvering liquid are poured 
into a shallow dish, and diluted with 250 to 300 
volumes of whaler, and then 10 parts of the re- 
ducing liquid are added. In w’inter, warm water 
is employed, the temperature of the liquid being 
20° C. to 28° C. The glass plate is put in and 
left for some hours, the silver being gradually 
precipitated on the surface of the glass. 

Gilding and Platinising Glass. Glass 
is gilded by a somewhat analogous process, a 
dilute solution of sodium aurato being reduced 
by means of a saturated solution of ethylene in 
alcohol. In jilaiiniaing glass, platinum is pre- 
cipitated from its chloride by oil of lavender. 
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By JOSEPH G. HORNER 


The Ellipse* Fig. 68 illiislraios the develop- 
ment of an ellipse from a cone cut in the piano 
A A. Here it is necessary to have a half ])lan, or 
whole plan view, shown below, as well as an 
elevation. 

Divide the base into any convcniimt number of 
equal parts 1, 2, 3, 4, 5, 6. Draw lines thenco 
to the centre or apex in the plan view, and to 
the base in the elevation, and from the base to 
the apex o. From the points where the plane A A 
intersects the lines of division last drawn, and 
also from AA project lines down to the plan, 
cutting the lines of division there at a, c, d, c, /, f/. 

From these the actual dimensions of tlui 
Burfaco in the piano AA are obtained on a eeni rt; 
line BB, parallel w it h A A. Dn BB er(‘et pcT- 
pcndiciilars from A A, starting from the suc- 
cessive p<.)ints of intersection of A A, w'ith tho 
divisions projected up from the circular base*. 
On theso perpendiculars the widths of tho ellipse 
are set oft to l ight and left of ; hb^ cc, f/d, 
rr, //, corresponding to tho dimensions of tho 
distances from tho centre plane wj of the section 
Bimilarly letti^red in the plan. Lines drawn 
tlu’ough tho successive points of intersection, 
B6ci/c/Ji, complete the ellipse. 

An Alternative Method. Another method 
of obtaining th<5 elliptical 8<'ction of a eono 
is given in 69. I/'t AB be tho plane of the 
s(5ction. Divide AB into any number of equal 
paitsA, 1,2, .‘1. 4. 5, B. Through th(‘so points 
draw horizontal lines B, fia, 4/^, ‘Ic, 2(/, le, A/. 
Obviously these will correspond with circle 
sections of the cone, and mav therefore be 
projected as such to plan Ixdow, and struck 
Irrm the centre of tho ])lan, cutting tho lim^ 
DD, as BB', (ui\ hh\ cr\ dd', cc', ff'. From 
the point A a vertical line is dro])ped, cutting 
D1 ) at A'. So that A' and B' correspond in actual 
plan with the points A and B of the ellijitical 
section of the cone. A' also is tangemt to tlie 
circle A/, projected dowm, and B' also is tangent 
to the circle B, similarly projected. Similarly, 
perpendiculars projected from 1, 2, 3, 4, 5, give 
respectively j/, //, ?, j, k on the line DD ; </ cuts 
the eiiclo e' at ll ; h cuts the circle d' at mm ; 
i cuts the circle c' at nw, and so on. If, now, 
tho tlistances gl, gl are taken and t ransferred 
tn Vl\ YV to right and left of tho line (X/ 
above, and the distances hm, hm to 2m', 2m' 
above, and so on, and a line drawn through 
tho jK)intH of intersection, the cJlij).M(i will Imj 
produced, as shown. 

The Envelope of the Ellipse* To oV>tain 
the envelope of a cone from which the surface 
has been cut elliptically [70, 71], proceed thus : 

Strike a semicircle on the base AB of 70, and 
divide it equally at 1,2, 3, 4, 5, 6, 7, B. (\arry 
pt^rpendiculars up to AB, cutting AB at D, E, F, 


etc., and prolong lin(‘s thcnco to the apex o. 
These will cut the diagonal CC at 1', 2', 3', 4' 
(>', 7'. 3’hcnce carry horizontal lines along 
to cut th(‘ slant edg(' Ao in a, b, c. d, c, /, g. Tho 
lengths Aa, Ah, Ac, etc., will he the real 
lengths of the lines DT, E2', F3'. etc., since 
all are thus meas\ircd on the slmit edge. 

The envelo]w is shown in 71, to the l ight. With 
radius oA [70] strike an arc oAA [71]. To 
right and hdt of a centre line oB mark olT 
the equal divisions in the plan of the cone 
7, 0, .5, 4, 3, 2, 1, A, so completing the circum- 
ference of the base. Next. <lraw’ lines from all 
theses points of division to the ap(*x: or centre o. 
On these lines the lengths just projected have 
to l>e marked tlius : 

Take the length BK [70], and set it olT from 
B to K in 71. 3’ake the length AL in 70 and 
mark it olT at each imd AL in 71. Take Aa [70] 
and mark that off at la, la [71]. Take Ah, and 
set that oft at 26, 26 [71], and so on. A 
line LKL drawn through all the siiceossivo 
inters(M*tions w ill give the envelope for the cone. 
Also, if the envelojie for the upper ywrtion — all 
fibove tlu5 ])art out in section — were required, 
that would ])() given hy tin; supplermuitaiy 
portion in 71 Ixdween LKL and the lines going 
to the apex o. 

The seams of the plate' are added along tho 
edges AL, AL. Th(i seam could he mad<^ along 
BK, l)ut this would not ath'ct the nu'thod of 
marking out, hut only the starting eenlre-lirio 
AT.<, instead of BI’. 

The Hyperbola. Fig. 72 shows a eono 
<‘ut (X\ parallel with tlu* axis, which yields the 
s(M‘ti(ai of a hype'rhola on the cut face. Strike a 
semicirchi on the* l)as(‘ AB, anel prolong the 
j)!ane (!() to mex't it at D. Divide tho arc DB 
iiitei any numher of eepial parts, as a, 6, B, and 
raises them as pei‘pe*ndieulars to meet AB at 
a/6', and draw' line*s the nce to the*, apex a, rutting 
the ])lane VC in c and d. From c and d hori- 
zemtal lines are carried out to cut oB at r' d\ 

For tho envele)p(*. take the radius r>A [72], 
and strike the are* .\.\ in 73. 'Caking a e*entre B, 
sete)fT to right anei le*ft tho distances B6, 6a, aD, 
<*orre*sj>onding with B6, ha, aD in 72, and draw 
lines tiu'iicej to tho centre o. Set off Be, hd\ 
a-cf [73], cutting Bn, ho, an, equal in length to 
He, Hc\ Bd' on tho slant of the cone in 72. 
'Che* lino DcD drawn through the points of 
inte^rsoction [73] is that of the outUno of tho 
hyperbolie; surface cut away in 72. 

For the enve*lope of the remainder of the cone, 
divide the arc AD [72] into any number of equal 
parts. A, /, g, h, i, D. With the same setting of 
the eompass, set off distanex's from I) [73] to right 
and left, D, i, h, g, /, A. Lines drawn from A to o 
and A to o w ill complete the figure required. 
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Shape of the Cut Face. 'J'iiesc are 
clevelopmentrt of the cone. But to obtain a flat 
sheet to correspond with the cut section of the 
hyp(;rbola proceed as in 74. 

Erect a pcrpeiulicular AB on a base line (d). 
Make A(’, ADeacli equal in length to tlie width 
of half tht? base ( ’D of the hyperbola in 72. Make 
AB equal in height to the length of tlu* major axis 
of the hyperbola, e([ual to the height CO in 72, 
obtaiiunl by ])n)longing the ])lane of the section 
CC to iiit(Tsect the slant height Ao prol(>nge<J. 
Draw a horizontal 174] at a height AE <Mpial to 
the luMght Cc of the hy{K*rbola in 72. Xext divide 
At\ AT) 174J and the luMght CE each into the 
same number of ecjual parts —four in the ex- 
ample, more in a large pattern ; 1, *2, IT, C, and l\ 2', 
3', E. Draw lin<*s from 1,2, 3, to the apex B, 
and from T, 2', 3', to the lieight E. A curve 
drawn through the points of intersection will give 
the shape of the hyperbola. 

The Parabola. Fig. 75 shows a cone <‘iit 
in paiaholie section. I’Ik' method adopted is like 
the previous one. The ])ara.l)olie section is cut 
in ih(' phim^ (.'C, ])avallel with the slant oB ; 
ami CD is projt'cted perpcaidieulaiTy to cut the 
semicircle .\B l)elow. The are DB is divided 
ctpially a, />, B. DA is dividt‘d also, /?, /, y, and 
lines are carried to //', i\ j\ The points of 
division outsicle the ])aral)olie section an* pro- 
jected from the line .\B to the apix o, and tluj 
plane of the parabola intersects them at c, d, c, /. 

For the development. th(‘ radius r>B is taken, 
and an are BB str\ick with it 176J, and a middh^ 
line of division oA taken. From this are set. 
olF to right and left the divisions taken from 
A, h, t, /, k, D 175J, and lines drawn thence to the 
centre o. Measurement is taken from A to (/ 
1 751, transferred from .\ to (j |761. Next, 

from A to /' 175], and transferred from h to / [76], 
then from .V to e\ transferred from I to c, and 
so on to (‘ach side of tlie centre A. eonqileting by 
their inters(‘ction with the radial lines the ])oints 
in the d<‘V<Toped parabolie outliiu’. d’hen, from 
DB 1 75], the divisions T)^/., //B, are taken and 
transferi’<*d to 76, and the end lines Bn, Bn 
drviwn. 

'bo obtain the outline of the jilane })aral)olic 
section [77], di*aw a ba.se AB the length of each 
half (b\, CB being equal to the dimension CD 
in 75. Erect a })erpendieular Cl) e({ual to tlu^ 
length in 75. Divide half the ba.se and the 
total height into the same’ number of eepial parts. 
Erect pi'i'peaidiculars from tin', base, and diagonals 
from the sides, meeting at 1). Draw the para- 
bola through the jniiits of intersection. 

Arc and Chord Divisions, 'riie difl’ercnce 
bettv'cen an* and chord uK'asurenn'iils as they 
affect tlnr length of a curved env<‘lopeis shoAvn in 
78 and 79, which are semie ircles, both divided with 
chord measun'ments. but in 78 the divisions taken 
are longer than in 79 ; the difference is apparent 
in the lengths ab in the two illustrations. 

Envelopes of Cylinders. To develop the 
envelope of a cylinder jointing up against 
another similar cylinder with a mitre joint, 
proceed thus [80, 81]. In 80, the cylinder A, the 
envelope of which is desired, has its circular base 
projected in plan Wlow for the purpose of 
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obtaining points of equal division on the circum- 
ference as convenient, 0, 1,2, 3, 4, 5, 6, 7, 8, 9, 10. 
Thcs<^ are projc^cted up to the elevni^^n, cutting 
the plane of the joint df) in a, 1', 2', 3', etc. From 
the.se points of intersection horizontal lines are 
carried along to 81, as shown. Also, a horizontal 
line on [81] is carried in continuation of tlu^ 
base cd of the cylinder A in 80. Now make 
the length equal to the circumference cor- 
respomling with rd, either by multiplying the 
diameter cd by 3T4150, or by taking the points 
of equal division, 0, 1, 2, 3, *1, etc., in 80, and 
r(‘pcating th(*m twice over in 81, as shown. 

Raise porpondienlars in 81 from 0, 1,2, 3, 4, etc., 
until they intersect the horizontal lines a, 1', 2'. 
3', 4', 5', etc., previously drawn. If, now, in. 81 a 
curv(' is delineated through the points of inter- 
section of horizontals and verticals o\ 1', 2', 3', 4', 
(‘tc., that will bo the develo[)cd edg(; of the joint. 
This curve, with the horizontal oo and the 
V(*rlicals oo\ oo\ complete the cnvel()f)o for the 
cylinder A. 

Sections of Cylinders, 'bho great advan- 
tage of exaggerating a doubtful tigurc is now' 
applied to s<‘( tions of eyiinders. If we tak (5 
two eases [82, 83], we have in one [82] two 
<‘ircular eyiinders; in the otluT [83] one eireiilar 
and one elliptical cylinder iinit(‘d. 

Equal Angles. In 82, since the jointing 
plane aa of tin* two eyiinders bisects tlu' angle, 
formed by the edges (oi* centre lines) of the 
cylinders, so that tlu* angles o, o are alike, the 
cylinders A and B must lx* alike in th(‘ir sections 
on the plane aa, and also at the ends cr. SncIi 
cylinders may have circnlai’, or cllipti(*al joints 
or (‘lids. TTut if tlu* ends cc (and bodies) an; 
eylindrieal, tlitui it is c](‘ar that along the joint 
aa, both aliki; must be elliptical. And if they 
are of circular shape on the plane a^i, then at 
cr they must lx* elliptical, and the shorter axis 
of the ellipse must In* from c to c. These points 
are illustrati'd further in 83. 

Unequal Angles. Hens the jointing 
angk* aa is not alikt* for A and B, but o' is 
wider than u. It follows that, tliough A and 
B must be alike on the ]>la.ne a>a (for if other- 
wise they would not make* a flush joint), tli(*y 
differ in sect ion away from that joint, because it 
is impossibU; to joint two liki; bodies exct‘pt at 
c(pKil angles. If in 83 the cylinder A is of 
circular section, then IT must be (*11iptieal, and 
vice, versa. 

In 83, the plan of cylinder A is drawn below, 
that of B is drawm above, and the method by 
whicli its shape is found is as follows : As 
tlii^ joint aa is p(*rjn'ndi(*ular to the sid(*s of 
the cylinder A, and A is of circular section, we 
mark the cii cle a'6 below from A'A'. We divide 
its liorizontal axis into any convenient number of 
equal parts 1, 2, 3, 4, 5,0, and raise ixupendicu- 
lars therefrom, cutting tlirongh the cireu inference 
at h, r, d, c, /, and thenct^ to cut the joint aa at 
h', c,', d'y c', /'. Prolong lin(*s from these points 
parallel with tlu^ axis of B t/O cut a line CC above, 
perpondieular to the axis of B, and liaving a 
k'ligth CO ei^ual to the diameter B'B' of B, tho 
lines cutting it at 1', 2', 3', 4', 5', as shown. On 
the circle below take the distance 1ft, and set it off 
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from V to gf above. Take tlie ilistanee 2r bc‘Iow, 
and set it off from 2' to h above, and so on. 
A line drawn through VghijW will represent 
one half the true section of the cylinder B ; that 
is the shortest section e()rres})onding with B'B', 
or anywhere else parallel therewith. 

Elliptical and Circular Sections. But 
we see now clearly that B is elliptical in real 
normal st'ction, though, in thi^ plane aa it is 
circular. Also IVW is the minor or shorter 
diameter of the ellipse. This reveals itself too, 
beCfause as A is circular, B must mateli A at 
the joint (Ut. 'i'et as B jicither stands normally 
at the joint m.^ nor with a <'ommon angle 
of joint, the effect of llies(* conditions must 
bo to shorten B along the lines no. and B'B'. 
B must be ellipticjil in section, but cutting 
it along mi produces a (*ireiilar section there. 
Su])pose A and B to be shown as in 84, the 
facts just stated would be more obvious. It is 
also clear that if B w<‘re of circular section in 
83, A must be elliptical, but in this cas(‘ the 
major diameter of the elli{)se would he along mi. 

Development of Cut Cylinders. The 
develof>mcnt of th<^ portion B in 83 is shown 
in 85. 'Po avoid (confusion of lines, t he construction 
of B and its elliptical shape in the plane B'B' 
[83] is transh'iTcd to 85, wlitmcc' a nmv set of 
tli visions is obtained for the <k‘vel<ipmc)it, as 
follows : 

l)ivid(* the s(‘mi*ellipse (V. into any eoii- 
vonient number of ecpial parts, 0, 1 , 2, 3, 4, 5, 7,S, 

and project lines from these* points of division to 
cut the sloping joint face mi at h, r, r/, e. /, /t. 

Draw a line BB to tlu* left, eoutinuous with the 
plane B'B', and maki* its length equal to the 
ciroumfen^nee of B by st(‘pping along with com- 
passes twice the number of divisions obtained in 
the half ])lan over tlie cylinder B, O', 1', 2', 3', 
4', 5', O', 7', 8', twice repeated, and draw lines 
therefrom ])erpendieular to tin* line IBk ( Wry 
horizontals along to cut these lines successively 
from a to o', h to b\ c to r\ etc. Through the 
jx)ints of int(*rseetion draw the curve shown, 
which, with the horizontal and vertical lines, will 
'’omplcte. the envelope of the cylinder B. 

Development of Oblique Cylinders. A 
method of d^^awing the envelope of this is shown 
in 86. Let A7K4) represent the cylinder in out- 
line, the ends being circles, as shown in plan. 
Divid<* the latter into any convenient numl)er 
of equal parts, 1, 2, 3, 4, 5, (i, 7, 8. Project 
these divisions to the upper plane to a, h, r. d, e, 
/. f/, Dandt! being (he boundaries. Draw lines 
D'A' adjacent to DA, atul ])ara]lel with 14 A. 
Draw lines, as shown, ])crpeiHlicuhir to D.A, and 
start ing from T), a, r, d, e, /, g, V. 'Fake one of the 
equal divisions 1, 2. 3, etc., foun the plan with 
roini)asses, and, beginning at D', set it off tirst to 
1', cutting the perj)(*n(licular from a. Then set 
off the sauK^ from J' to 2' on the ]H‘rpont]ieular 
from until the ('ighth division is reached at 
C', after which the divisions are stepped down 
to 7', ()', 5', etc., until D' at the end of the pattern 
is reached. A line drawn through these points 
gives the outline corresponding witli DCA 


For the other edge, take the slant length DA 
and set it off on all the lines drawn perpendicu- 
larly to the line D'D'f and draw a lino through 
the points of intersection. Then A'B'A' will 
give the outline corresponding with the edge 
AB of the cylinder. 

An Alternative Method, .Another 
method of drawing the envelope of an oblicpu* 
cylinder is shown in 87, 88 and 89. The cylinder 
differs from 88 in being a circular one. If it 
were not circular, tlic method to he described 
would serve e(|ually well. 

In 87, A BC D represents the oblique cylinder 
in elevation, and l)E [88] is the plane cutting 
it at right angles w ith its axis. Prolong the sides 
AD, B(4 [87] and also the axis Fc upwards. 
Draw^ the line (Iff at any e<>nv(‘nient distance 
from and parallel with DK, and meeting tlu*. 
prolonged lines AD, BC at GH. Divide Gif 
into any number of equal j)arts 1, 2, 3, 4, 5, (), and 
(lirough I, 2, 3, 4, 5 draw lines parallel with the 
axis Fe of the cylinder. Divide the axis in the 
plan view below, projoetx'd from the plane DC 
above to 1)'('' below, into the same number of 
o<jual ])arts as Gil above, 1', 2', 3', 4', 5', t)', 
and firaw lin(‘S through tlu'se at right angles 
Avith !)'(■', meeting (he npp(*r set of lines at 
a, 6, <\ d, c. The ellipse having D'( for its major 
axis may havi* been dest'iibed by the method 
shown in a ])r(‘\ious problem [83] by divisions 
round a semicireh*. In 87 tala* the dimensions 
1'/', r/' on each side of D'(^', and set th(*sc off 
on each side of GH, at 1/, I/, and repeat 

the operation for 2'f/', 3'/i', tie. A curve 
(J/(///fyTlp7q//G will n'jucscnt the true section 
in the plane DE. 

The Envelope of the Oblique 
Cylinder. To find the development of the 
env(*lope of 87. 'Pht* ends are ellipses, as shown 
in the lower part of tlu* diagram. Thc^ cylindrical 
body is obtained as in 88 and 89. 

Fig. 88 is the u})per jjortion of 87 repeated, 
but. w'ith new divisions. The circular plane is 
divided into any number of ])arts, oiglit on 
the s<*micircle, and lines are drawn from tlu‘S(' 
parallel with the axis of the oblique eyliiuh*!’, 
cutting !)(' at a, h, c, (/, e, /, and prolonged 
to DE. 

In 89, draw a line DI) equal in length to the 
eireumferenee of DE in 88, by setting round the 
equal divisions 1 to 8 twice. Draw lines through 
these points of division })crpendieular to the 
liiu^ DD. Starting from D, and referring to 88, 
tak<» the distance mi' and set it off from 1 to a 
[89]. 'Pake the distance />6', and s(*t it off from 
2 to h j89], and so on, starting from each end D, 
until at the centre the distance 8(.' is equal to 
CFj in 88. The curve drawn through 1), a, 6, r, 
etc., in 89 will giv’c the development around the 
plain* D(/ in 88. 

Now set off lengths on the v^ertieal lines from 
D, a, 6, r, etc., each equal to the lengths DA or 
(’B in 88. A curve ABA drawn tlirough the 
points of intersection will give the development 
around the plane AB in 88, 


Continued 
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ITALIAN 

By Francesco de Feo 


IRREGULAR VERBS 
Second Conjugation-"t (uitimie<l 
Verbs in ere (short) — fontimuvl 
(Past Def. in si. Past Part, in so or sto.) 
Intridere, In knead 
PaM DcJ. —Infrisi^ infris , inf tost ro. 

Past Part. — Itttriso. 

Invadere, <0 imado 
Past Tkf. — Ittvasi, invasr, Ittrastro. 

Past Part. — hivaso. 

Ledere, ortVn<l 
Past Def.- -Lesi^ lese^ t(s< rn. 

Past Part. --IjCso. 

Mordere, 1o bite 
Past Def. — ^forsi, morse, mnrsiro 
Past Part. -Morso. 

Nascondere, to liklo 
Past Def. Nascosi. )iasn>.'<e, ttasrostro, 

J*ast Part. — Nascosto. 

Perdere, 

Past Def. — Perdei, prrdtfti, perse, perde^ 

perdettn ; persero and ptrdiftni). 

Past Part. — Perso and p>rd>(1o. 

Prendere, take 
Past Def. — Presi, prese, prt's( ro. 

Pant Part.- Preso. 

Conjugate like praidtre: itdniprt ndcrc, to un- 
dertake ; sor prendere, to surprise. 

Radere, to shave 
Past Def. — Past, rase, rasiro. 

Past Part. — Paso. 

Rendere, to n'lnh'r 
Past Def. — Pesi, re sc, restro. 

Past Part.- Peso. 

Conjugate like rendere : arri mh rsl, (o surrender 

Ridere, to bnujli 
Past Def. — Pisi, rise, rUt ro. 

Past Pa rt. — IHso. 

Conjugate, like ridere; art'tdin', to fa \ our; 
deridere, to laugh at. 

Rispondere, to answer 
Past Def. — Pis))Osi, risjxtsr, }o\pos<ro. 

PaM Part. — Pisposto. 

Conjugate like rispondtre : rorrispondt re, to 
correspond. 

RoderCf to gnaw 
Past Def. — Posi, rose, rosno. 

PaM Part. — Paso. 

Conjugate like rodrre ; ((trrodne, to eorrode. 
Scenderef to go <lown 

Past Def. — Scesi, isre-sv’, scesrro, 

PaM Part. — sceso. 

Conjugate like schnbre ; arcondiscend' re, to yiekl. 

Scindere, to separate 
Past Def. — Scissi, scissc, scts.s(ro 
Past Part. — Sc isso. 

The compound presehuhre. (to ])reseind) makes 
® the Past Def. prescindei, jtrescindt sti, et«-. 
Prescindcre. hna no Past Part. 


Spendere, <0 speiul 

/V/s7 Ihf. — SpcMt, Mp, .se, spe/fero. 
i *asf I *ti ft. — »S’ peso. 

( onjugate like spendne ; .tospendere, to suspend. 

Xendere, to aim at, to display 
Past Def. — Tesi, tesr. lescro. 

Past Part. Teso. 

Conjugal<i lik(‘ tendtre: 

intenderr, to uud(‘rstand, soprintenderc, to super* 
to hear intend 

('itindere, to (‘xl(‘ud et>ntnalere, to eoiilend 

pretiiid( re. to pretend Mt'ndire, to sprea(J 
protendtre, to stiadeh out sottintendere, to under- 
stand 

Uccidere, to kill 
Pa'it Ihf. t'rrisi, neeisr, ner'isi ro. 

Jhisf Port. — f’eciso. 

P^XKiuiSK Xr.V. 

1. 11 ])bv('ro hamhino e stato morso da iin 
cane. 2. Kaga/./i, <love nvete naseosto il eappello 
di <juesto signore ? ‘1. Al)biamo gioeato e, seeondo 

il sdlilo, ahhiamo perduto. 4. Chi ha jueso 
il mio tem))erino ? 5. Sono sorpreso dell.i 

vosfra eondotta. t>. Fummo sorpresi alle sj)alle 
e do\emmo arrendnrei. 7. A!i sorprendo die 
non abhiate ani dra, risposto alia mia lettera. 
8. Ho speso pill di ipiidlo ehe avrei dovuto. 0. I 
lavori soiio stati sospesi lino a nuov’ drdine. 1(1. 
Avide inteso la nuova opora di Piu'eini ? II. \'i 
bodatodue nu'si di stipend lo. N<m so eosa pri'ten- 
deto. di pin. ^ 

Fskhcizto t)i Lkttura — continued 
Viva e imua, son le paroln elie. mandan fiiori pin 
voleiilieri; 0 chi e riuseito a persuaderli (die un 
(ale non miTit i d'essen' sipiai talo'*), non ha hisogno 
di spender pin parole per eonvine(‘rli ehn sia. ilegno 
<l'es.ser portato in trionfo ; attori, speltatorl, 
strnmenti. oslaeoli, secondo il vonlo'-^ ; pronli 
aiu lie a star zilti, ipiando non senlan pin grida 
(ta rjp(’((T(*, a tinirla,'*', (piaiido manehino gli 
istigatori'*', a sbandarsi*’'', tpiando inolte voei eon- 
norili e non eontradetl(* alibiano detto: andiamo : 
e a tornarseiie a easa, domandandosi rimo eon 
I’altro: c(as' c* stato ? Sieconu* iieid cpicsta massa, 
avi'iido la maggidr forza, la piid dare a ebi viiole. 
rosi ognuna delle due ]).ir(i altive usa. ogiii arte 
p(‘r lirarla dalla sua"'', p(‘r imiiadronirsene ; sono 
^juasi du(' auiini' uemielie, ilie eombatlono per 
eiitrare in (pud corpaeeio, (; farlo nn'ivere; faiino 
a ebi sapra sparger le voei ]>iu alle a eeeitar lo 
p.i.ssioni, dirigere i movimenti a favo?<? delT uno 
o (l(dr altr«» int(Mito ; a. ebi sapra pin a ])r()i)(')silo 
trovare le nuove"’ ehe riaeet'mlano gli sd(\gni, o li 
artievoriseano '*', risveglino le speranze o i leri ori : 
a (dii sapra trovare il grido, (die ripetuto dai pin 
(* pill fort(‘, osprima, ,it1(‘sti 0 erej iu‘llo slesso 
tempo il voto (kdla plural ita, per Tuna o per I'altra 
part(‘. 

XoTKs. 1. To be (juarten'd. 2. 4 hey are 
a(-tors, ete,, just ns the wind happens to blow. 
:J. To give up. 4. When thi'ie is no erne to jirompt 
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them. 5. To Income disbanded. 6. To draw it to 
their side. 7. To hit upon the news. 8. To weaken 
tiicm. 

THE ADVERB 

Adverbs modify the meaning of verbs, adjectives, 
and other adverbs, as : Cofihd jxtrla troppo^ He talks 
too mu(?h ; QticUa raquzza e molto hella. That girl 
is very beautiful ; Lei fMirla C Ikdunui arretin’ 
You speak Italian very correctly. 

The adverb may be used as a substantive, and very 
often also as an adje{‘tive. Examples: PenMnmo 
(dl'ofpji ; (d dot nan i qiudchnr mnto proiwcderii^ Let us 
think of to-day; some saint will provide for to- 
morrow. U n mvjitiern. nctjli anni addiciro assai lucrosOy 
n trade (that was) very lucrative in ])ast years. 

The adverb is invariable. 

Adverbs are divide<l into several classes: adverbs 
of (piality, manner, time, ])lace, quantity, etc. 
Adverbs of Quality 

The adver}>s of quality mostly modify verbs, 
and are formed by adding the substantive, moitc 
to thei feminine singular of the adjective. Ex- 
amples: carOy dear; eammrntPy dearly; sincero, 
BiiKJoro ; .^inreratnente, sincerely. 

The adjective is made feminine because it must 
agree with the substantive rweafe, which is feminine. 

1. Th(^ adje(;tives ending in -c, being of both 
genders, of course do not change before the termina- 
tion nuodc. Examples: /or/t, strong; fortrtnenfey 
strongly; dccca/c, decent ; dfrnitrinrnte, decently; 

diligent ; ddigenteno idp, diligently. Ob- 
serve, however, that the adjectives ending mde 
and -7‘e lose the final n if they are ])r('eedcd by a. 
vowel. Examples; /cdc/c, faithfid; fcdcfincnfc, fniiU- 
fully ; facile, easy ; jacilmcnte, easily ; particolare, 
particular; 'ftarlicolarmentc, particularly. 

2. lUit if dc or •re are preceded by a consonant 
the e is retained. Examples: folle, foolish; folk- 
n/rwfe, foolishly ; am’, harsh ; acrerm nte, harshly. 

3. Of the adjectives in -o, lajgcw, light, drops the 
final 0 , and makes Irggcrmentr. 'Phe masculine 
singular of many adjectives may be used adverbi- 
ally, as: chiaro, chmramcntc, clearly; forte, fork- 
metde, strongly, etc. 

4. The adv(‘rbs admit of I be same degrees of com- 
parison as the adjectives from which they are 
formed. The superlative is formed by adding wente, 
to the sii])erlativc feminine of the adject ive. Ex- 
amples : fortemmte (strongly), comp., />/«/ fortemente, 
super!., forti^simamente ; chganfctncnte (elegantly), 
com])., pin clrganteincnte, su])crl., elegant is,simamente, 
etc. Instead of the forms forlissitnamente, elrgan- 
Usstmatnentf', etc., the pL*riphrast ic expre.ssions 
con molta forza, con tnolta ckganza, etc. ..re often 


used. The superlative may also be expressed 
by the repetition of the adverb, as: $uhUo aitbito, 
at once ; piano jnano, very slowly ; forte forte, very 
strongly, etc. 

.Y To the adjectives with irregular comparatives 
and su|)crlatives correspond irregular forms of 
ndverb.=<. Exampbs : adjectives, buono, migliore, 
oft into; adverbs, hcnc, meglio, ottirnamente, and 
benlffiimo. 

(). Some adverbs may also take diminutive and 
augmentative terminations, as : beriino, benonv, 
adngino, etc. 

Key to Exercise XLITT. 

1. See whether they have lighted the lamps 
in the dining-room. 2. What have you con- 
cluded ? 3. They hoped to obtain who knows 

what, but they have been disappointed. 4. 
The strikers burned a large quantity of corn. 
C). He asked me for some money, but I did 
not give it him. 0. Shut the windows, because 
a great storm is approaching. 7. To-day is a 
holiday, and all the s)\ops arc shut. 8. Every- 
one is running tow ards the church ; who knows 
what has happem^d ? 9. They decided t(j 
start at once, without w^iiting to hear from 
you. 10. She is oflended because wc have 
not returned her visit. 11. Italy was divided 
into so many small states. 12. The prisoner 
eluded the vigilance of the guards and succeodi'd 
in esea])ing. 13. The languages were confused. 

Key to Exer(’ise XLIV. 

1. He no kind as to tell me how tliis is said in 
English. 2. When wc arrived in the eluireli 
the service was already over. 3. Instead of 
standing here doing notliing, you had miieh 
better study your Italian lesson. 4. Have you 
heard from Mr. Chaiitvs ? 5. No, we haven’t 

heard any move of him ; x)erhap3 he is not in 
London. 0. J.eave me alone, pray ; I am in a 
bad temper to-day, without knowing why. 
7. If you happc’ii to see your friend, be so kind 
as to tell liim to eoine to me this evening, 
because I have to spe;ik to him. 8. I am sony 
I cannot accompany you ; I have to write some 
very important letters. {). According to me, 
the hostilities will begin again in the spring. 
10. What is the use of these tools ? 11. Help 

yourself, sir ; as you see, ev(*rything is rcacly. 
12. What is the use of dwelling on the past ? 
AVliat is done is dr no. 


Continued, 

FRENCH By Louis A. Barbe. B.A. 


DEFECTIVE VERBS 


The following verbs me used in some only of 
their tenses : 

1. Faillir, to fail, to miss, to escape narrowly. 
Past Part., failli, from which all the com pound 

ten.ses may be formed. In practice, the u.se of thi.s 
verb is limited to the PnH definite, je faillis, etc., 
and the PaM Indefinite, fai failli, etc. Jl a failfi 
cn mourir. He w'as near dying of it. 

2. pefaillir, to faint, to grow weak, is 
occasionally used in the ]iliiral of the Ind. Pres, — 
nous difaillons, www dlfaUkz, Us d^faillent. 

Imperf.-^fe di^faillais. Past Def.—jedefaUlk, 
Past indef, —fai defaiUi, 


3. Ferir, to strike, is used in tho single expres- 
sion sans coup ferir, without striking a blow. 

4. Gesir, to lie, is u.sod only in the Present 
Particijde - gisant. 

hid. Pres. — d git, nous gisons, votLS gisez, ds 
gisent. 

Imperf. — je. gisnis, etc. 

Epita])hs frequently begin with Ci-git, here lies— ’ 

Ckgit ma femme. Ah, qu'clle eM bicn 
Pour son repos ct pour le mien. 

Beneath this stone my wife doth He ; 

Now she’s at rest, and so am I. 
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Ouir, to hoar, is still occasionally used in 
llic compound tenses, formed with the Pftsf Parti- 
ci})li -ok)'. It is usiially followed by dire~fai oul 
dire, f have heard say. The old Im iterative still 
.subsists in the fCnglish criers’ “ () Ves ! ” corrupted 
from oyez. [See Eniji.ish, page 17(5!).] 

(5. Querir* <<> fetch, is oc(*asion!dly used in (he 
infinitiv<‘, instead of chnrhn\ after /vafr, atlrr 
and (Ki'oyrr. 

7. Saillir, to project, .'Kiilfant, v.\u only 

he used in the third person singular or plural, and 
has no East Definite --?/ .vu/Z/c, //.«? .•^ai/Irnt ; il 
sallifiit, etc., // .sv////cm, etc., il sailleraity c(<‘. 

S. Choir» to fall : Past Particiftlc chit. 

'Pile Future rhirra occurs in IVrranlt's “ Fairy 
TaI<N." 

!). Dechoir, to fall off, decay, dichu. 

10. £choir, (o fall duo, erhiani^ ichu, 

hid. Pirs.-il tritoif. Pa,d Dcl.—ilichtit. 

Future -d t'chrra. Pond. J^rrs. — il Uhnrait. 

Suhj. t in pi rf. —(jk'H ir/i nf. 

11. Seoir, to become, to befit; .'icyanf. 
hid. Pir^'i. -il sial. i/s sih ut. 

hapirf. - il s^yait. ils si i/aii nt. 

Future —il sirrit. ils sHroKt. 
i'otid. Pres, il sierait. i/s sieraiciit. 

Sidij. Pres, — qu'il si/e, (/k'Us sl/eKf. 

12. Seoir, to lx‘ situated, s/ant, sis^ sisr. 

13. Surseoir, to ]>ul' off, respite, .sarso//ua/, 
siirsis, is conjugated like, the oi, oy form of asseoir - 
jv sKt'snis, oU'., but has th(^ Futures and (/onditional 
je siirseoirai etc., jc sarseoirais, etc. It is U'^ed 
almost rx<‘lusively as a law term. 

1^. Accroire, to l)elicve, is used only in (lie 
intinilive after jairr, in the expression jaire accroire, 
t<> make someone belie\e what is not true. 

lo. Braire, to bray. 

hid. Pres, il hrait. Us ttraieKt. 

Flit lire — il liraira, its ftrairont. 
f 'oiidit. il hrairait. Us brairaimt. 

Id. Bruire, to rustle, to murmur. 
hid. J*res, — il bruit, {Us bniissciit). 
hiiperf. —it bniisfiuit. Us bniissainit, and il 
bnii/aif. Us bruynient. 

Sitbj. Pres, --(fit il bniisse. 

17. Clore, to dose, c/os is used in all its com- 
p<mnd tenses, in the singular of the hid. Pn >*. 
jr rftis, til, cl OS, il clot, ami ill all the persons of the 
Future -je clorai, etc. ; (bmd. - je eloiniis, etc. ; and 
/^•dij. Pns, — que je close, etc. 

IS. £clore» to Ik^ hatched, to open (id flowers). 
Used in the third )vrson singular and plural of 
the same tenses, and of all I he comjnuuid tensi's, 
which are conjugated with etre. 

IP. Frire, to fry, is commonly conjugated with 
ll»c ilifTerent tenses of faire, to make, je jnis frire, 

I fry (make to fry). It may, however, be used in 
(he singular of the hid. Pres, jr fris, tit fris, il 
frit; throughout the whole of the Future ~~ jr frirai, 
‘‘tc. ; the ('otid. Pns. - je frirais, and in (he 
hit pi rift, second jierson singular — /r/s', 

20. Traire, to juilk, trayant, trait, trnite, has 
no Past Definite. 

hid. Pres.—je. Irais, tu trais, il trait, nous I rayons, 
foils trnyez, Us traiciit. 

/ at per f. — ja traya is: FiUu re — je tra i ra i. 

Pond. Pres. — jc fra irais 

ftK.]ieraf. --tniis, rja il traie, Irayons, trayez, qn"ih 

traient. 
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Suhj. Prrs.—qnc jc traic, qua hi traies, qiCU 
iraie, qnc nons trnyions, que eons trayiiz, quila 
traient. 

Abstrnire, to abstract, distraire, to divert, distract, 
se distraire, to arnnse oneself, e.rtraire, to extract, 
sonsfraire, to snbtraot, and se sonstraire (?/), to 
es(‘ajH? from, are conjugated like traire. 

Fxkhcisk XXXV. 

X'or.MU^rAKY 

nn arsenal, arsenal d/ plain , displease 

nne acintnn, adventure dtscendrr, go down 
le bout, end defer miner, determine 

t( ftrnit, noi-se /chapper (s'), escape 

le camarade, comrade /contir, listen 
le elia}H)n, capon /yanr, lead aslray 

le rharbonnii r, charcoal- importer, to carry away, 

hnrncr tfike away 

le elomin, road i ntrer, enter 

le chn'ft, head (of a hod) i ti ndre, to stretch 
la eonronne, crown illir, awaken 

le contean, knifi* i.raminer, examine 

le contilas, euthivs hnrler, howd 

le d/jennir, Ineakf.ist inriter, invite 

le diamanf, diamond laisser, leave 

le doijne, mastiff marelnr, walk 

nn i.sndhe. staircase monti r, I'ome up 
la finfe, chink omtJlre, omit 

le fen, tire ostr, dare 

h fusil, gun pTissi e (se), pass liy, go by 

la qorge, lliroat pendre, hang 

nni h/sitation, lic>itation perdre, lose, undo 
un linte, liost poser, lay down 

niir hdlesse, hostess priir, reipicst, heg 
le jtmbon, ham promeffrr, promise 

la lampe, Iam]> raconter, relate 

le h ndemain, next day rassunr (.sc), regain con- 
le lii u, the phu’c lidimce 

la mine, appearance, look respinr, hreatho 
le mot, word n sfi r, nmiain 

la piine, difliculty retin r (se), retire 

le pistolet, ])istol snisir, sci’/.e 

le plafond, ciuling troneer, tind 

sidire. sword *>iir, kill 

sins, scns<‘, meaning nUler, watch 
sentier, path eoyaqer, travel 

ne pas sr faire prier, to 
iiiipir, upjicr rcipu're no pre.ssmg 

inipi:nn. suspii'ion 

la tranclie, sli«*t‘ a peine, scarcely 

le tranrsin, holster an eontruin, on the con- 

la ralisr, valise trary 

le royai/eiir, tiMVcller an dessous de, beneath 
aiipris, near 

haul, upper (after mum) anssitof, immediately 
midln nn n,r, uidiappy atdreminf, othcr wi.se 

'iontaffnen.r, hilly, moun- dilmrs, outside, 
laimuis f/es qiie, as soon as 

pints tills, barefooted decant, in front, alicad 
prartieabfe, ]tract icahh' doncement, giuitly 
nx, pre« ions dn moins, at least 

riehi, i n has, below, liownstair.s 

(h him ! well 

//rr/ /•</', to an ive, h.ippen i^nfui, at length, now, 
eanser. to chat finally 

chereln r, to seek, look for- pres de, near to 
rum prendre, to umh‘r- taut qiie, as long as 
stand tranqiidli mi nt, ijuielly 

co>?.s*/.s/< /*, to consist royons\ let ns see, lot 

roncher, lie down, slee]> ns settle 
d/ro It crir, imeo ver 

Translatr into French 
111 a letter to his cousin a French writer, Paul 
Ixniis CouriiM', relate.s a terrible adventure which 
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hupfK'nod to him in Italy ( Italie). He was travelling 
in Calabria {Calfihre) with a friend. It is a hilly 
country, and the liorses of the two travellers 
walked with iniich difficulty. Jt was Courier’s 
comrade who was going on ahead. He saw a path 
which seemed to him more jaacticable and shorter, 
took it, and led them astray. As long as it was 
(made) day tliey looked for their road ; but the 
more they sought, the more they lost themselves, 
and it was black night when they arrived near (to) 
a very black house. 'I’hey entered it (y), not 
without suspicion, and only because they could 
not do otherwise, 'riu're the*}’ find a whole family 
of eharcoal-burmas at table, to whadi (ow) the 
two Iravellcrs were immediately invited. “My 
young man did not recpiire to be ])ressed,” says 
Courier. “There wo were eating and drinking -he, 
at least; for as lo (poar) nu*, 1 W'as examining the 
place and the apjx‘arance of our hosts. Our hosts 
had, indeed (/nVw), the looks of charcoal-burners; 
but the house -you would have taken it for an 
arsenal. There was nothing hut (rc nHaient qm) 
guns, pistols, swords, knives, cutlasses.” All this 
displeased him, and he saw plainly [hirn) that ho 
was displeasing too. His eoinrade, on the contrary, 
was (one) of tlie family ; he laughed, h(* chatted, 
he said whence he came, where he was going, wlio 
he was. To {pour) omit nothing that (of what) 
could undo him, ho played the rich (man), promised 
tlu' charco il-l)iirn(M*s all they wanted to serve (to) 
him as guides next day. Finally, he s[)oke of his 
valise, lK.*ggcd them to t ike great care of it and 
to [)ut it at the head of his bed. He did not want, 
he said, any other bolster, 'rhe charcoal-burners 
must have thought (believed) that he w<is carrying 
the crown diajnonds. When the sn])per was 
finished, the hosts went down .and left the tr.ivellers, 
who were to sleep in the uj)[HT room Avhere they 
(or#) had eaten. The younger of the two lay down 
without the least hesitation (with) his head on the 
precious valise. The other, detennined to wateh, 
made a good lire, and sat near (it). The night 
passed (piietly, and he was hoginning to regain 
confidenc(‘, when about the hour wlu'ii {ou) it seemed 
to him that the day(light) could not be far, he 
heard someone sjicaking iK-iicatli him. lie listened. 
It was the cliarcoil-huiiier, who was saying to his 
wife: “Well, now, let us settle; must 1 kill them 
both ? ” 'File unhappy traveller remained scarcely 
breathing; to see him, one would not have kno\vn 
whether lie was dead or alive (living). He dared 
not call or make .any noise ; he could not escape 
all alone. The window' was not very high, hut 
below' there were two mastiffs, which wau’c howling 
like w'oivcs. At ilie end of a (juarter of an hour, 
which seemed to limi very long, he heard someone 
on the staircase, .and through the chinks of the 
door he saw* the father, (with) his lam]) in one hand, 
in the other one of his big knives. The charconl- 
burner came uj), liis wife after him. lie opened 
the door ; hut before entering he laid dowm the 
lamp, w'hich his wife came and took; then he 


entered barefooted, and she from outside said to 
him : “ Gently, go gently.” When ho had come 
near the bed wnere the poor young man was 
stretched, offering his uncovered throat, with {de) 
one hand he raised his knife and with the other — 
he wnwd a ham which was hinging from llio 
ceiling, cut a slice of it, and retired a.s he had come. 
As soon as day(light) uj)pearcd, all the family, 
W'ith (d) great noise c.ime and awakened the travel- 
lers. A very clean and very good breakfast w'as 
served. It consisted of two capons, of which llicy 
must, said the hostess, take one away (with theni) 
and eat the other. On (en) slicing them, Courier 
understood, at length, the moaning of those terribk* 
words : “ Must I kill them both ? ” 

Kky to Exkrcisjs XXXIV. 

1. Tai petite Marie, assise dans un fauteuil, lisa it 
I’liistoire du Petit (Jliiiperon Uongo. 

2. Qiiand la jiauviv fille avait fait son ouvrago, 
die allait s’asseoir dans les ci'iulres, e’ost pourquoi 
lai rappdivit (’.cmlrilloii. 

Jk N'<* vous nssiyez ])as siir riiorhe, die ost liiimido ; 
V'ou.s vous enrliuinerii'z. 

4. 11 yuirlait a chaquo instant de s’en allcr, inais 
il se rassoyait toiijours, et nous no pouvions (i)as) 
nous elebarrnsser de lui. 

5. Pour omouvoir si^s aiiditeurs il faut (pie I’oroti'ur 
soit tMiiu lui memo ; on n'orncuit pas sans I'tre (* 11111 . 

0. I’m* ariiR'c cst un corps anim(5 d’une infinite 
de passions (lifT(*rcnt(‘S (lu’nn homnie habile fait 
inoiivoir pour la ihMense de la jiafrit*. 

7. borscju’on no pout fairo co (pie I’ou veut, il 
faut (*s.suy(‘r de v'uuloir ee (pic Ton yieut. 

H. Xoiis ])arloiiH ])(*ii quand la vaiiite ne nous 
fait pas pa l ie r. 

{». Xous oiiblions aistumml nos fautos, lorsqu’dles 
no .soiit sues (jue de nous. 

10. La parfaitc valour cst de fnire sans temoins 
ce qu'uu serait cajaible do fain* d(‘vaiit tout lo inomlo. 

11. Jr's personni's faibles no peuvent litre .sincen's. 

12. Xons s()inni(*s plus pres d’aimer ciuix qiii nous 
ba’issi'iit, (pie c(*ux (jui nous aiment plus que nous 
no vouloiis. 

Ilk I’n ])hil(JSOphe a (lit que yiou do gens savent 
(''‘Ire \'it*iix. 

Jl. La vauite nous fait fain* yilus d(.' cJioscs contn* 
iiotn* gout quo hi raison. 

15. Uc quo nous sav’ons C'st pen do daise (*n com- 
j)a raison do ce que luais no savons jias ; et (pi(d(pii'tois 
iiicim* CO (pie nous ne savons yias e.st justcinent ( »• 
(jm* nous dovrions sa\oir. 

10. Havoir qu’on ne sait rien, c’ost .savoir bcuuconp. 

17. L’lionimo cpii so v(‘nd I'st toiijoura j)ay6 plus 
qu’il ne vaut. 

18. Les grandcs pensees vitmnent du ('oeiir. 

19. Lo provorbo nous dit que tout vient point 
k qui suit attondro. 

20. Kous (lisons du hien do nos amis pour deux 
raisons ; d’abord pour (pi'ils a])preiinent quo mais 
di.sons du bion d’oux, et eii.suito pour (jii’ils diseat 
du bi(*n do nous. 

21. Co qu’uno judieicust* prt^voyance n’a pu 
inettre dans I’eaprit des liommos, uno inaitresse plus 
iiniH^ieuso, jo veux dire ri?xj)ori('nce, les a forces do 
le croire. 

22. r)it('s-nous co qu’il faut fairo et nous le ferons 
imnuHliuteinout. 


Continued 


By Amalia de Alberti & H. S. Duncan 


SPANISH 

ADVERBS 

Adverbs are simiile, derivative, or eomyiound. 
■They qualify nomis, verks, or other ndverks, and 
denote time, pl.-iee, manner, quantity, affirmation, 
negation, or dotibt. 

Simple adverbs c onsist of a single word, as prowYo, 
soon ; htego, directly. 
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Derivative adverbs are formed by adding ineutc 
to ndjectivos, according to the following rules. 
Formation of Derivative Adverbs 
1. With adjectives ending in 0 , mente is affixed 
to the feminine form. Example : 

cicr/o. certain cicrinmente, certainly 

orguUodo, proud orguUosamenk, proudly 
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2. With adjoctivca having one ending for both 
Cfiulers mente is simply atlded to the ordinary 
roi jninalion. Example : 

jdiZj happy jelizmente, happily 

pnidenie, prudent priukntumenh', prudently 
corte>% courteous cort^smeuk, courteously. 

:h Malic can never be added to adjectives not 
otiding in o which have a feminine form, as traidoi\ 
IraidoTfft treacherous. I'hese (;an only be used 
;ulvcrbially with the phrase dc vna nutnera. 

Example ; Dc uua mnnrrntraidora, treacherously, 
or. in a treacherous manner. 

4. Most adverbs in menfe can be turned into an 
.ulverbial phrase in this way if they denote juanner. 

Example : PrmhntcmcnU\ prudently, or, dc inm 
waucra prudeuk, in a prudent manner. 

.*). These adverbs can also bo replaced by the 
preposition con and a noun. Exa?n]'le : Con 
jifudcnciiu with prudence. 

When several adverbs follow eacli other in a 
sentence, mente is only added to tlie last. 

Example : Franca, justa y chirmncnic, frankly, 
justly, and clearly. 

Compound Adverbs, rompouml adverbs 
;irc adverbial expressions cornjmsed of two or more 
words. Examples: 

(h (jolpf, suddenly d trccji^ sometimes 

dr micro, anew d incnndo, often 

dr iiropdato, ])urposely cn to aucc'^iiv, henceforward 
d pnrfia, persistently coa /or/o, notwithstanding 


Adverbs of Time 

cnando, when tan pro no, early 


ahora, now 

enfonres, then 

affcr, yesterday 

hoy, to-day 

inahana, to-morrow 

sicniprc, for over, always 


fnrdc, late 
antes, before 
dcs p n C.S , a f t (‘r wa rds 
yd, already 
todaria, still 
nnnea, never 


'Fho adverb of time, rccknkincnk, recently, is 
shortened to rccicn before a partici])ial adjective. 
Example : 

M nrid rccicntcnicnk. He died recently. 

Los rccicn casados. The ncwly-marrie<l <*ouple. 
FI nino rccicn nacido, The new-born child. 

Adverbs of Place 


nyni, here 
afli, ahi, there 
acd, hither 
odd, thither 
adc/antc, forward 
dondc, where 
of rds, backward 
arriha, up 
aha jo, down 


cncinia, above 
drhajo, beneath 
cvrca, near 
/fjos, far 

adi ntro, inwardly 
dentro, within 
jncra, ajnrra, withoiit 
enfrente, opposite 
junto, near, lu'xt to 


1. Arpii and alii are used with verbs of rest, acd. 
and (did with verbs of action, and ahi with eith<*r. 

2. .\(pii and acd denote the place where the 
spoakc-r is, ahi the ])lace w'here the ])erson a<ldressed 
is. alii and aUd some ot her j)lace remote from both. 

li. The meaning 'of doiak is specialised by pre- 
positions. .4 dondc ran '^ When' are they goinu' ? 
/ Por dmidc pam ? Which w'ay does he go ? La 
cindad cn dondc nacid, 'riie city where (or in wliieh) 
he was horn. 

Dondc. assumes an accent when interrogative. 

Adverbs of Manner 

como, how redo, strongly, raj)idly 

80 qiUdo, softly, gently 

hicn, well m-v/, nearly, almost 

inal, badly . ca.^i ccusi, very nearly 

alto, aloud rnejor, better 

hajo, low penr, w'orse 

^lost adverbs in mente arc also adverbs of manner. 


Adverbs of Quality 

cnanto, liow’ much demasiado, too, too much 

tnncho, much mas, more 

niny, very harto, suftieicmtly 

p)Cu, little a/fjO, somewlmt 

, hastanic, enough como, how, as 

apcna.<i, seareely, hardly ademds, besides 

1. fare must be taken in tin* us(‘ of muy and 
mneho. The Englisli “ v(“ry much ” cannot he 
translated ‘‘ nnty mneho," (mt must be rendered 
by the su|wrlative of mneho — i.r., muchi.nmo. 

2. }fny (pialities adjectives, adverbs, ami ad- 
verbial plirases. It can never stand alone, but 
is replaced by mneho. Exam])les : 

Fs niny rico. He is very rich. Fs mny rico ? Si 
mneho. Is he very I'ich ? Yes, very. 

F.'itnro miuf enjenno, pero c.dd mnehisimo mejor. 
He was very ill, ])ut h(* is v^'i y much better. 


Adverbs of Affirmation, Negation, 
and Doubt 


St, yes 
no, no 

nnnea, never 
jamds, over, never 
.'dt mpre, always 
por cierto, (‘crtainly 
f)or snptKslo, of eoiirso 
nada. not at all 


ncaso I 

talrrz perhaps 
(prizds j 

apina.^t, hardly 
probable men tr, proba bly 
d i fi e il m ente, i rn proba 1)1 y 
ya no, not now; no more 


1. With some* verbs si, yes, retpiires tlio eonjime- 
tion ^/(c, that. Exaniples: Dnjo (pic si, 1 say “ ye.s.” 
Tcnio (pie no, I fear not. Creo (pm si, I believe so. 

2. The negative t(‘rms nnnea and jamds may bo 
used together to emphasise a negative, and should 
b(‘ tran-^latj'd “never again.’ Examph*: iVo le 
t seribirc nnnea jamds, [ W'ill never write to him again. 

2. When the negative terms ni, neither, nor ; nin- 
(pinOyiumv: nnnea, jamds, never; nada, nothing, 
follow' the verb, no is recpiired, but not wdien they 
precede it. Examples : 

Xo(piiero nada] r * ii • 

/ I want nothing 

Xada (piiero f ^ 

Xo kngo ni rino ni aipid] T have neither wine nor 

X i vino ni (Kjiia tengo J water. 


Degrees of Comparison 

Adverbs form tlieir degrees of comparison like 
a<lje<*tives, but without variation iii gender and 
numt)er. 

Positive— fYuro, clearly ; a rea, near. 

( \ )Ai PAH x ri v r: -.l/u.s elaro, more elea rly ; mas ecrea, 
nearer. 

Hki.ativk SopKur.ATivK— (/> o) mas elaro, the most 
clearly ; {bt) nia.'< cctra, the nearest 

.AusonT'rn Suimcrlativk — ('lari'iimo, very (‘learly ; 
ct npii.^imo, v(M’y near. 

1. I'lio article is not iise<l with the lelntive 
s\i])erlative in the r-ase of adverbs, but the sense 
plainly shows whether this or the comparative 
is intended. 

2. The absolate superlative of adverbs in menk 
is formerl by changing the adjective superlative 
/>/wo into i'timammtr. Examples; 

J>oetanienk, h‘arnedly,rfor//s////,'/;//( )/ /a, very learnedly. 

3. 'I'hc forms of comparison arc : Mas feUzmente 
(pie, more, happily than; menos felizmenk (pie, less 
happily than : tan fcliznirnk coma, as ha])pily as. 

4. The following adverbs form their degiaes of 
comparison irrcgidarly. 

PosnivK — Miichi, much; poco, litth' ; hie.n, 
well ; mal, badly. 

Comparative — more; me nos, loss; m<.jor, 
better ; pcor, worse. 
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Rklative iSl'PERLATiVK— (i^o) mm, the most; 
(/o) miimsy the least ; ilo) mcjor^ the best ; (lo) peor, 
the worst. 

Ahsolpte SirpKui.ATiv E — M uchisimo, very much ; 
'iioqnmmo, very little ; mnlmmo, very badly. 


Adverbial Phrases 

d la clam, openly, manifestly 

d la larga, in the long run 

d la lujcra, lightly, supertie ially 

nl momchlu, i»istantly, at once 

'lior lo mtU, at most 

/>f/r lo meuos, at least 

(h' huena gaan, willingly 

dc todo punto, wholly 

cu mjuida, direrdly, presently 

d civgofi, blindly 

pw fit nedfio, in ease 

ahora mismo, (his very moment 

nnii/ d 1(1 tnoda, very fashionably 

al on the contrary, (jiiite the oj)posi(c 

dc rcids, from left to right 

/««// dc prisa, in great haste 

ram {no add ante, on wan! 

aruj/i aims, years ago, long ago 

ciu’sta arriha, uphill 

d mas rornr, al full s))eed 

d mas VO podcr, with all one’s might 

caanto anlrs, as soon as possible 

dr cuavdo (oi cfiavdo'i i „ 

, , Miow and tlien 

rtf* irz (>n cnando * 

dc parte d part(\ through and through 
hoij dia, nowaflays 

ianto ma'i o menos, so much uujre or less 

tanto mrjnr, so much the ladter 

ianto peor, so much the worse 

entretavtn, ifi the meantime 

alijnn tanto, a little 

tavh me qnsia, T like it so mm'li 

por tanto, th(*refore 


Kxicm isK XIX. (I) 

Translate the following into Spanish: 

1. It is certain (hat his eonduet gave proof of 
valour. (Vrtainly nobody would have believed it. 

2. He ])roudly refused the rew'ard oll'en'd him; in 
this case his pride was just. 

He was very pleased with the present they 
made him. Wfis he pleased ? Wry j»leased. 

, 4. Very many people thronged to s(“c tho pro- 

cession. 


[ Do not use the superlative ; it would be s\dli‘ ient 
to say, many ])cople thronged.] 

i). He was always lazy, and he will never eorreet 
himself of this built. Wt ns not losf* hope; per- 
haps with age he will eorreet it. Perhaps it may 
he so, hut T fear uot. 

0. He gave proof of la’ing prudent in with- 
drawing from the e-ontest. I should say he pru- 
dently w'ithdrew, as Ids disadvantage was clear. 

7. I do not deny that In* is eourt( /)us, but he is 
not an agreeable person, and I should like lo bid 
him farewell eourt(‘ously. 

8. Our friend died rei*ently, and also the newborn 
baby. 

Hxkkc’Ise XTX. (2) 

Translate tJ,e following into Knglish: 

1. Feliz es el que ])asa iina vida trampiila .sin 
graiides acontccu'mientos, mutdios tieneii la dieha 
dc quo esto les sueeda. 

2. Apenan bubo boredado una gran fortima, la 
deirocbo. 




3. Probablemcnte el publico nos prodigara sns 
alabanzas cuando sepa lo quo homos hccho, sin 
comprender los motives quo nos impelieron. 

4. Niie.stro amigo se acuesta temprano y .se 
levant a tarde. 

5. De arriha abajo, dentro y fuera, de nqui, 
alii, sin eesar todo cl dia, hasta qne nos cansAmos 
de verlo, y eerramos la puerta, y temo (pio jamas 
nos perdonc la afrenta. 

(». Doctamentc nos hizo un diseurso, exjdiean- 
dnnos varies asuntos doetisimamente expuestos, yxMo 
suma mente fast id iosos. 

7. Dio pm:o mas 6 menos todo lo quo poscia a 
los ])obres y esto era pofjuisimo; de bueria gam 
hubiera yo anadido algo, pero temi ofenderle. 

S. Ml ciiarto .so lleno de liumo, y a ciegas busqiie 
l:i puerta. 

1). Al momento que le vi le eonoei, y dc seguida le 
liable. 

PHOSM MXTRAtT XV. 


From “ X’otas sobre el 
tanico en el 
4'he jiroblem of trans- 
port is of vital irnport- 
aiiee for Spain'^ and, until 
it is solved, it. is uscles-; 
to think of tlu* imTean- 
tile and intlustri.il fle- 
velopment of the Peiiiii- 
sid.i. V'ery special Jitten- 
tion has bet'ii and is 
being tlevoted to lliis 
subject abroad. In the 
Tnitetl St;it(‘s, for ex- 
ample. one of the reasons 
wliieli has made po.ssilile 
the extraordinary de- 
velopment of the metal 
industry, apart from the 
ptissession of abundant 
iron ore and coal mines, 
is found ill tlie great 
facilities and economy of 
their exeellenl system of 
eomimmieation, not only 
by rail, but also by sea 
and river, w'hieh shortens 
the distances to an amaz- 
ing extent hetw'eeii the 
mineral - producing cen- 
tres and the eoalfiehN, it 
being almost ineredilile 
in Spain that in the 
]‘riiieipal centres of the 
met.d industry in the 
United States, siieli 
a> Pittsburg, (’liieago, 
Youngstown, and Weel- 
ing, the miner.d and tho 
fuel employed are some- 
times separated one from 
another by a distance of 
800 to 1,000 miles. The 
defieieney of Spain, as 
regards this important 
question of railw'ays, is 
most clearly shown iq) if 
wo consider that the 
Peniasula, with a terri- 
tory of 404,000 sipiare 
kilometres in extent, has 
only 13,000 kilometres of 


fVmien* io H ispano- Hri- 
aho 1004.” 

Ml problem V dc traiT-- 
]>ortcs cs de vital impor- 
tjincia para Kspan.i, y. 
mientras no sc re.snolva, 
es in util ])ensar en e! 
desarrollo mereaiitil c 
industrial dela Peninsul.-i, 
Mil el extranjero, se ha 
]>restado y presta a dieho 
asunto especialisima 
iileiieiou. Mil los Mslado' 
Unidos, por ejein[)l(), una 
de las ra zones que ha 
hi‘eho ])Osible el oxtra- 
ordinnrio desarrollo 
adquirido por la. imlustria 
metal iirgica estfi, a parte 
de la posesion de ahun- 
(lante mineral de hierro y 
de miiias ile carbon, en 
las grandes faeilidades y 
economia del exeelentc 
sistema de trarisportes. 
tanto hh-reos eomo mari 
limos y Huviales, qiu* 
permite aeortar la.s dis- 
taneias do un rnodo 
asombroso entre los 
eeiitros produetores de 
mineral y lo.s yaeimientos 
de carbon, siendo easi 
ineoncebible en K.spah.i 
el qne en centros prinei- 
pales de la indust ri;i 
n'.otalurgioa de los 
Mstados Unidos, tab*' 
eomo Pittsburg, (liieago. 
Youngstown y VVeelinL^ 
el mineral y el combus- 
tible cmploado hallansc 
a veees separado uno dc 
otro ))or una distaneia 
dc 800 a 1,000 millas. 
La dcticiencia de Espaha. 
rospecto a esta impor- 
tante cuestion de vias 
f^rreas, aparocc con tod a 
evideneia si pemsamos 
qne la Peninsula, con im 
territorio de 404,000 kilo- 



LANQUAQE8-E8PeRANTO 


railway, while Great 
Britain, with a Rinallcr 
area— W2., 314,000 square 
kilometres, has a network 
of railways of nearly 
40,000 kilometres. 


It is true that the 
^eolopieal formation of 
the Peninsula renders the 
(‘oiistruetion of such corn- 
miinicatioii very dittieult 
.iikI extremely costly, as 
the average cost of the 
railway per kilometre in 
the mountainous districts 
»)f S])ain is between 
120.000 and 150,0(M) 
pesetas. For this reason 
we do not found any great 
hopes on the light rail way 
sehcine recently promul- 
gated, because the 
guarantee of 4 per cent, 
oil the basis of a capital- 
isiilion of 00,000 ])e.sctas 
|M*r kilometre is insutli- 
rent lor the greater part 
of the proposed lines. 


metros cuadrados de ex- 
tensi6n, euenta .sola- 
men to con 13,000 kilo- 
metros de ferrocarriles, 
miciitras quo la Gran 
Hretana, con un terri- 
torio menor, 6 .sea de 
314,(K)0 kildmetros cua- 
drados, tiene nii.a red de 
caminos de hierro <le 
cerca de 40,000 kilo- 
metros. 

Ks cierto (pie la eon- 
stitucion gcologiea de la 
Peninsula diluudta iinudio 
la obra de las c(jmuniea- 
(uones y la hace siiina- 
mente costosa, piles el 
co.stc mi^dio ]»or kihV 
metro de los fcrnxiarrilcs 
en los distritos mon- 
tahosos de Fspana 
a.sciende de 120,000 a 
ir>0,000 pesetas t>r6xi- 
niamente. Por csta 
razbn no fundamos 
grandes- esperanzas (*ii la 
ley de ferrcM'arriles seeiin- 
darios promulgada lilti- 
nunuente, juiripie la 
garantia de 4*^/,„ sobre 
la basi’i dc una capi- 
tali/acion de 50,000 
pesctiis ]K)r kih'mietro, es 
insuticiente para la, 
mayor jiarte de his Hne.is 
proyeedadas. 


Kev to Fxeucise XVllT. (I) 

1. No .se puede deidr “ De esta agua no bebeiv.” 

2. N'amos csta noeh(! al t(‘atro. In'uno -och 


3. Maldicimdo su suerte, se suicido. 

4. Bendiguiuos la providcncia por sus bencticios. 

5. Oiganios el buen consejo ipic nos es dado, 
y desnues de oido sigamoslo. 

t». vVnid euaiido el deber os llama, y al hacerlo 
(doing so) regoeijarse, 

7. El niundo ims ha. ahsnelto d»? loda culpa. 

B. El hijo de la »S(*hora de T. csta debjrmado. 

0. Un (h'.spola oprimo a los cpie lo rodeaii, pero 
oprimiendo se hacc .‘ihorrt*c(*r. 

10. Prcndicroii al a.scsino, Fuc jacso dcsimes do 
ofreecr nuieha icsistcnei.i. 

11. Hay Miiri I ienda (pic sc dice ser “ prinu'cdor 
general. ’ Ha provistoa muchos d(.*sdc. la cuna hasta 
la sepuliura. 

12. St* ha rolo mi rcloj. y cl criado roinpid el 
va.so (lcspu(*s dc join per la fiiciilc. 

Kev in E\kk(I.se Will. (2) 

1. Old chests arc buiiid in Holland, carved with 
great skill, whi' h arc much prized. 

2- Unpid's (piivcr is i'liil of Ircai-hcroiis aiTOW.s. 

3. 1 went to the llorist and lnuighl < h()ico and 
.sw(*el -smelling flowers. 

4. The cat sc'ralchcd me with ils claws. 

5. 'riic art of spinning has goiu* out of fashion. 
Ill (dden times cvtui «pi(*cns spun, and witli the 
thread produced by tlu*ir whi’cls they wove V(?ry 
lim* linen. 

0. Tliat man thinks himself a liist-class writer, 
and he is so illitcrati* that all his quotations are 
incorrect. 

7. 'I'o inllamc tlu* evil passions of our neighbour 
is an infamy. 

S. .Mo.ss, ' ferns, and wild gr.iss au^ found on 
monntain si(i( .s. 

0. Sometimes pebbh's of a ccilaiii valm* are found 
ill the sand on the seashon*. 

10. We )iut the ajijilcs and jicars to l iiK'ii. 


Coh tin tied 


ESPERANTO 

PRONOUNS 

Possessive Pronouns. 

'I’lu'st^ are formed from the |M*r- 
sonal ]u*onouns simply by the 
addition of a. Miu, my, mine ; 
t'in, your, yours; ilia, tlicir, 
tlicirs, etc. Being adjectival, thi\y 
follow the general rule of taking 
} for the jiliiial, and n for the 
arcu.sativc. 'Phe only pronoun 
whkdi dwH not .submit itself to any 
of the al)()ve changes is ani. It is 
itlways used in, the nominative 
a.se. In translating the Fnglish 
words, mine, yours, their.s, and so 
on, the article may, if jirefcrred, 
he employed. Examples: 

Mi havas viajn librojny haj vi 
havaa (la) iniapi, I have your 
hooks and you have mine. Sin 
hlo frapia (la) mian. Her .son 
struck mine. 

Viaj mnikoj eatas maJhoiMjt la 
miaj eAt€i8 bonaj. Your friends 
are bad, mine arc good. 


Reflexive Pronouns. 1 h * 

proii(.iuiis, .mV/, */V///, ••'/V/y//, bunicd 
from-sf, will demand careful .ittim- 
tioii, and as they an* dealt with 
fully in aimther le.sson, the e,\cr- 
ei.scs at the end of this le.ssoii will 
avoid tln^ir use. 

NUMERALS 

Cardinal Numbers. Tliese 
are huh (I), dn (2), In f3), Zr/v//* 
(4), kt itt. (5), .sr.s (ti), .sy // (7), 
tuiH (0), drk (10), cad (HH)), md 
(1,000), which, being root word.s, 
are invariable. Nido represeiil.s 0, 
and lK*ing a noun is declined in 
the usual way. To form tens, tla* 
above digits are prefixed to the 
word dek Ihidi k (20), kvurdi k 
(40), .sesdek (t»0), ntmdtk (90) ; and 
to form the hundreds, thousands, 
and millions, the .same pr(»eess is 
adopted : kiUncad (500), knirdck- 
mil (40,000). 

I’he intermedia to numbers arc 
])laced after the ten.s, hundreds, 


By Harald Clegg 

tlioiivaiids, and millions, thim : dek 
tri (13), kriiidrk .sip (57), cent 
hi (103), Htil HHHcad. krin (1905), 
cadmiJ dje (100,010). Examples; 

La knuht) vidis dek dn agloju, 
3’1k‘ boy saw twelve eagles. Jen 
t.dn.s ant funtoj aterlhujaj por 
ri, ll(‘ie is oni* hundred pounds 
sterling fur you. Mi haras nnu 
/i/nn kaj si-s jrafnjn^ T have one 
sun and .si.v laotlnus. 

All the above numhers may take 
the substantival form by adding o, 
wla n they may further use the 
lih.il /and // ; Hinat, n unit; diio, 
a p iir ; dikdito, a dozen ; cantoy a 
hundred. Examples: 

J//7o/ da, Innnoj, Thousands of 
men. Mi aaiisdekduon da ovojt 
I bought a dozen eggs. 

It will 1 h‘ H('en that in using this 
noun form the preposition//// is em- 
liloyed befon* the comfdeinent. 
Ni.*ver say, Mi haras dudekon 
pnHvjn for “ I luive a .^eore of 
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apples.” bui always adopt one of 
tno two following forms : Mi havas 
dudek pomojn ; mi haras dudekon 
da pomoj. 

Ordinal Numbers. These 
are formed by addng a to the 
above cardinal numbers, and tlie 
resultant words become adjectives. 
Of course, if an ordinal number 
is eom|K)sed of several words, 
•such as naudek-kvin the terminal 
a is only affixed to the last word, 
but tlie words are then hyphenated. 

Examplcft: Li vojaijis ducent 
kvindek aes mejlojn. He travcdled 
two hundred and fifty-six miles. 
Li (Uingis la ducent-kvindek- 
sfi.san mejlstonon. He n'judied the 
two hundred and fifty-sixth 
milestone. 

This form of numeral is always 
employed in expressing dates, the 
time of day, and the numbers of 
]mge.s. Kxam[)les: 

La deka domo snr la slrahty The 
t(‘nth house in the street. Mi 
alvenos je 'la kvara horo, I will 
arrive at four o’eloek. Li legas 
la jtaffon tricent-kvarariy He is 
reading page three hundn'd and 
four. La kxaran de J/ayo, (on) 
the fourth of Hlay. 

Note that there is no conjunc- 
tion in the compounded numerals. 

Following the general rule (licse 
words may he used adverbi<\lly, 
and so we obtain: Umif, firstly; 
r/c/r, tenthly. Examples: 

Vnye, li 'f)arolis pri morto. 
First of all ho spoke about death. 

Oke, vi ne devas .stdi. Eighthly, 
you must not steal. 

The words, once, twice, thrice, 
etc., are formed by adding the word 
foje {fojo, lime) to the cardinals. 
We thus obtain vnufoje (once), 
dvfoje (twice), trifojc (thriec), etc. 
The substantive may also bo 
used to express these terms, but in 
this event it is generally in the 
accusative case. Exam])lcs : 

Tri jojojn mi fra pis la ]x)rd<m. 
Three times I knocked at the 
door. Li kriisdu jojojn, He cried 
twice. 

aer\ air dezir\ desire 

akr, sharp dolr\ sweet 
cUend', await, dorv~\ sleep 

w'ait, expect ekzerc\ exereiso 
ating\ attain, elckt\ el loose 

reach rmr', error, mis- 

er/', aim, object take 
col\ inch fideV, faithful 

capitr\ chapter fingd, finger 


flank\ side, kat\ cat 

flank lern\ learn 

/for', flower lert\ skilful 

forges', forget lum% light 

fres, fresh lun', moon 

fru\ early pel\ drive, chase 

fiU\ foot (mea- pied\ foot 

sure) tranv, cut 

glav\ sword trink\ drink 

grav\ impor- tramp', deceive 
tant, serious trotxiar', side- 
{fentil', polite walk 

hel\ clear, glar-/?yr', tower 
ing vetnr', journey 

hor', hour (by vehicle) 

irdenc/, intend viand', meat, 
jnn', young flesh 

juvel', jewel vie' , row, rank 

lades', carriage rizag', face 

kajyahV, capable call 
kas, hide (v. t.)volitm', volume 

Exercise VT. 

At early morning the air is very 
fresh. The sword is sharp, and 
outs easily. I have two hands and 
ten fingers. Firstly, I desire to tell 
the truth, and, secondly, I want to 
be agreeable. In the field, at 
the right-hand side, stand two old 
trees. To-morrow we intend to 
journey to London in the carriage. 
A foot has twelve inches. You 
must not forget to learn Exercise 
(i. The child sweetly sleeps under 
tlie (dear light of the moon. He 
read the tenth volume lirst. The 
young soldier is stupid and clumsy. 
My faithful dog will wait for me, 
and T shall not forget to give liim 
some meat. Tliey made a great 
mistake, and hid the Invuitifnl 
jewel. Your young friends are 
V(ny eapahle. My error is not 
very H(‘rious, and 1 do not wish to 
deceive you. Thirty-eight and 
tw('nty-seven make sixty-five. A 
week has sever days. The first 
is Sunday, the fourth Wednesday, 
and lastly comes Saturday. They 
will remiiin at home (adv.) during 
the day. To-morrow morning 
(adv.) T will await your arrival 
at nine o’clock. The skilful and 
(capable boy stands in the first 
rank. His object was to deceive 
the king, to drive away the sol- 
diers, and hide himself. 

Key to Exercise 4. 

Hierau mi estis malsana. 
Hodiau mi estas Sana. La birdo 
on la kago estas kanario. Li 
kapiis gin hierau. La Cerizoj 
estas maturaj, kaj vi povas 
mangi ilin. La skatolo enhavas 
CoiUimed 


cigaredojn kaj alumetojn. Li 
al^nas la jumalon kaj la gaze- 
ton. Kara sin joro. Tempo flagas. 
kaj ni devas eliri. Esperanto 
estas facila. Li havos leteron cn 
la mano, kaj jumalon sub la 
brako. havas blankan cevalou 
kaj belan himdon. Morgau ni 
iros al la teatro. Ni ridos kaj 
estoB gajaj. Li estas rica kaj 
pagos al vi. La glora heroo 
alvenos morgau, kaj vi vidos lin. 
La tablo estas alta kaj ronda. 
La Icpno estas dangera besto. 
Vi trovos la ganton kaj la 
bastonon sur la tablo en la 
gardeno. Mi skribis la leteron, 
kaj li detruis gin. La generalo 
kun la barbo estas dika, kaj 
la malricaj soldatoj estas maldi- 
kaj. Hi estas sagaj, kaj amuzos 
sin. Mi povas audi la cfion. 
La kuzo estas malagrabla hodiau. 
La suno estas en la cielo. Mor- 
gan mi acetos la horlogon, kaj 
gd al mi apartenos. La soldatoj 
estas honestaj kaj gajaj. La 
afero estas mal facila. Morgan 
mi decidos pri gi, kaj vi povas 
esti eerta pri la rczultato. 

Key to Exercise 5. 

Vi estas prava (or pravaj), 
kaj mi estas tute malprava. 
Ni ne devas stari sur la ombro de 
la rogo. Vi estos fldica, kaj mi 
devas kore gratuli vin. Li estis 
tre kolora kaj volis min bati. 
La knaboj lavis sin en la rivero. 
Vi devas iri al la maldekstra domo. 
Kelkaj stratoj en la urbo estas 
tre malbelaj. Li diris al mi 
divorsajn strangajn detalojn jiri 
la oka/.o, kaj mi volonte kredis 
al li. La ovoj estas malboiuij, 
kaj vi no devas mangi ilin. 
Vivi simple estas vivi foHcc. Vi 
povas havi la brimajn kovertojn, 
la bluaj ne apartenas al mi. En 
la silentaj kampoj li oftc sidas, 
kaj rigardas Ja birdojn sur la 
arboj, kaj la gloran sunon sur la 
eiclo. Sen parole, li kolere el iris. 
Oni ofte vidas strangajn domojn 
en vilagoj. Hi estas ekstreme 
vanaj, kaj sidas apartc de ni. La 
hundo bojas laute. (xi soifas 
kaj deziras akvon. Kelkaj knaboj 
volis malfermi l.a fenestron. 
La ceteraj ne aprobis la pn>- 
ponon, kaj ne volis resti cn la 
eambro. Morgau matene oni 
povos nin trovi ce la liotclo kun 
la aliaj sinjoroj. 


mi 
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'THE art of working in stained glass, altliougli 
* it has* great and noble possibilities, is com- 
parat^vdly sfinple in its methodvS It is essenti«xl, 
hoere^t* ordeV to attain success, that tlie 
ebould be sufficiently w(‘ll oquippcfl with 
a facinty in drawing and designing ; a knowledge 
of the harmony of and a natural feeling for 
colotir, and an acquaintance with st^de in aichi- 
teetttre decoration. 

t^oio ^Coloured Glass. It isa popular 
suppose that various coloured pigments 
are used in the production ot a stained glass 
window, such as a landscape or portrait painter 
would use in his picture. Colour is obtained 
only by the cart*ful selection and airaiigemeiit 
of various pieces of coloured glass cut to the 
necessary simple forms, and placed together iii 
th^ t&tm of a mosaic 

Thns, a led dress is cut. out of a sheet of led 
glasi^,^ the liead, hands, and white draperies ot 
a figure out of white glass, the sky probably out 
of blue glass, a tree out of gieeii glass, and so 
on. The pieces of glass w'oiild then resemble a 
picture pu7/le, each form fitting into the othci 
On these pieces of glass the outlines aie 
painted witli a specially prepared hrouii pigment, 
the only colour used m painting glass — another 
important principle to leincmber — and by this 
means the folds aie incbcated on the piece of 
red glass forming the diess, the dracemg of the 
feattnes and limbs upon the white glass, and the 
leaves of the trees on the gieen glass. This brown 
pigment is prepared, as will be more fully ex- 
plained, so that the process of burning or tiling 
the glass in a kiln fuses the colour into the surfae<», 
and the outlines and shading become absolut<*Iy 
imperishable. The pieces of glass are finally 
joined together with strips of lead, grooved at 
eai^ Bide to hold the glass, and soldered at the 
(jornts where the leads meet. 

This, then, is roughly the process followed in 
pairing a stained glass w'indow ; and it will \h' 
thedi there is ample scope for the exercise ot 
wrtist’s individuality— first in designing his 
; further, in the judicious selection ot his 
eolontBd glass in which to carry it out ; in the 
and in the final stages of making it up 
and weather tight transparency - 
l|||||t-|jmi!ig and yet rich and subdued in effect. 

Become a Designer. In order 
and draw' satisfactorily for stained glass, 
oan^faiudy should be made of the best existing 
axatnides, both ancient and modem. It is better 
in a simple wav, and so gain a knowle^c 
^dia^jmsjinilities and limitations of the material. 

should become acquainted with 
at South Kensington Museum, 
gjradual evolution from the earliest 
toTth^ latest periods <rf"niedi»val gUi^ 
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seen, as well as interesting spec i men «i of modern 
work, and, above all, the noble and dignified hill- 
size cartoons by Burne-Jones for St. Philip's 
Church, Birmingham. The woik of this artist 
will stand as the most typical of the best glass 
of the nineteenth century, and it is for this roasqn 
that one of his window's has been selected os nn 
illustration to this course. 

The Coloured Sketch. It is usual at 
the outset to mak(‘ a carefully coloured sketch 
to 1-in. scale, showing the design of the window’' 
proposed to be carried out. From this, in turn, 
the full-size cartoon is dra’wn in chalk, pencil^ or 
sepia If the beginner .doea not f(*cl suffipient 
confidence to design for himself, he eannot do 
better than enlarge some of the simple figures 
drawn for glass by Ford Madox Brow'n, or, failing 
that, some of the early Ch'rman prints of the 
school of Dim'r, such as the “ Apocalypse." 
Fig. 2 IS an example of a stained-gla.ss cartoon, 
drawn to lull size m chalk and pencil, of a figure 
forming part of a window d(‘signcd to illuatraie 
Music, and carried out by the author, and it m 
proposed that this draw iiig should servo as our 
text in explaining in detail the v^aiious stages to 
lx* gone through before it is ready for placing in 
position in the building for w hieh it was designed. 

The Cut Lines. Having prepared the 
full-si/o cartoon, a piece o{ tracing cloth or thin 
glazed calico is laid over it, and on this is traced, 
with a brush, in ink or black water-colour, the 
black lines showing the 'shapes in which the glass 
IS to be cut, and these lines indicate what will 
hereafter form the leads joining the various piepes 
f>f glass together. This tracing is technically 
knowii as the “ cut line -namely, tho JineB 
show'ing the cuts [1], and is usually made hjjff an 
intelligent craftsman, if not by the artist himeU, 
as it IS neccssaiy that the forms should btf ad 
bimph* as possible' to avoid risk of hre^agq in the 
proe(‘Hh of eulting Moreover, it will oe sei^ that 
many cuts are added to those shown on the 
original cartoon for the reason that it is im- 
possible to fire in the kiln any piece of^gla«s 
more than about 10 in. square without BariouB 
risk of breakage. Thes<‘ additional cuts am 
shown in 1 and are omitted in 2. They shnuld 
l>e dealt with boldly, and, as far as practicable, 
at right angles to the outlines forming the draw- 
ing. Never shirk tho leads ; they are of immense 
value to the effec*t of the window ; moreovei', 
we have no reason to be ashamed of tlio means of 
our craftsmanship — we are producing a window' 
in painted and leaded glass, not a picture painted 
in colour. It is the practice of some to mark on 
the cut line with an K the plain pieces of back- 
ground to a Bubjeqti as shown in 1. ‘Diia saves 
time in laying out the pieces of glass on the 
rut lino hem^r. 
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Selaetliig Coloured Olooo^ Tbe 

arti^ now takes the' cut line and cartopn, and, 
with his original coloured sketch before him, 
proceeds to the albimportant and intensely 
mteresting ias^,of selecting the coloured glass in 
which his design is to be interpreted. The kind 
of glass used for this purpose is known as 

antique/’ made in sheets aliout 2 ft. by 1 ft. i in. 
aiwl varying fiorii J in. to J in. in thickness, the 
making of which is the result of much chemical 
research and subtle handiciaft, and is dealt 
ivith fully in the article on Gloss on page 4930. 
T^t us, liowcvcr, here einphatieally deny the 
popular fallacy, for which cathedral vergers are 
chiefly responsible, that the art of making 
coloured antique glass is lost. Nevei has 
there btjeii such anextiuisite gamut of colours 
to select from as we liave now, 
and the mdescribablc beauty of 
variation in the best antique glass 
can only be appireiated wlicn seen ' 
in the full -sized sheets as they 
come from th<‘ makc*r. * 

fn the drawing illustrated the 
principal figure is in white and 
gold, with a chaplet of roses 
aronnd the head ; the lining of the 
cloak is gi'cenish white, and thr‘ 
imderdress nearly a pure Avhite 
The background consists of varied 
toiKS of rich, deep orange and 
russet. The cherub s wings are 
crimson, tcelmieally known as 
“ ruby/’ Avhil(‘ the chief colour note 
is eon fined fo tlio lowei’ kneeling 
figure playing the harp. Here th<‘ 
wings are in exquisiUs varusl, rieli 
peacock hhu^ and green, and the 
drap<My a soft purph^ madder 
colour. Tljc stpiare blocks in th<* 
liordtM' are blue and green alter- 
nately, and the remaining portions 
of the window' in varying tones ot 
whit^‘. 

In Older to produce haiiuuiiy 
of tone find e!>lour in a wiiulow, 
the white glass should have a slight 
tone of grey-green similar to the 
«*olour a soda-water Iwttle. Tlu* 
eonti’astof pure white glass coming 
sharply against rich colour would 
be spotty and suggestive ot holes 
in the window, which is emphasised 
again by tlx* sr)lid l>laek outlines formed by 
the leads. 

Cutting. Tlx* various sheets of glass having 
l>een carefully selected, the next st(*p is to get it 
cut to the shapes shown by the cut line. This 
operation is a purely mechanical ones but re- 
ifuiivs a etinsidcrable amount of practice and 
^ HKill. Now. if this diagram of the cut line he 
'^carefully examined it will be seen that none of 
,tho shapes present any great difficulty in cutting. 
Cbre should lie taken to avoid forms like thoso 
shown in 6, for they would certainly break wb^ 
tho dotted lines occur. 

bo done in either of the two 
shapes are cut out of 



stout cartridge or brown paper ; these are laid 
upon the glass, and the diamond [3a] drawn 
around them, making a clean out on its way 
The edges of the glass are then easily broker 
away wnth the fingers, or, if smaU, with pliers. 

The second method is the one now generalH 
adopted, and for this is used the steel cutting- 
wheel [8b1, which can be bought for a few penct*, 
and is quite os good if not better than tlu'* 
expc'nsive diamond for cutting glass to any shajn* 
desired. The sheet of glass is laid upon the out line, 
and the black line A<mich shows through is care 
fully followed, freehand, Avith the wheel. This is 
a simple* process with w'hite or light-coloured 
glass, but where the colour is too dark to be seen 
through the glass should lie breathed upon, 
and a little fine Avhiting dusted upon it from 
pounce bag, w^hich is a small piece 
of muslin or linen containing diy 
whiting tightly tied up. The glas> 
is then placed beneath the drawing, 
and the line traced over with a 
finely-pointed stick, or the edge ot a 
blunt knife, when the shape will be 
toimcl markcKl on the glass, and 
ean be easily cut. 

Don’t waste glass umiecessarilA 
in the cutting process. Antique 
glass is (‘xpensive ; therefore, place 
your pattern carefully on the sheet 
of glass Avith this object in view, 
keeping any pieces over 2 in. or 3 in 
square in small AAOoden boxes, one 
for each colour if possible. 

Painting Colour on the 
Glass. The glass, being all cut 
to shape, is now laid out in its 
proper place on the cut line and 
t‘very piece well cleaned to remove 
gieasiness. The next operation is 
to trace with a line, long-haired 
brush called a t/arer [8a | the outlines 
of tlx* drawing upon the glasv 
using the brown tracing pigment 
alicady referred to. Tins pigment 
is 111 tlx* form of blown powdei. 
and consists of iron oxide and 
manganese ground up Avith powdered 
flint glass or other silicate; which, 
by the a^ion of the tiro when in 
the kiln becomes fused into the 
surface of the glass and forms really 
a pait of it, whence the indelibility 
and lasting qualities of stained gloss. 

Glass-painting colour, as well as suitablt* 
brushes for tracing, stippling, and other methods 
of painting td be explained, be obtained 
from the artists’ colourman. ^ 

To prepare the colour, get a slab of thick glass, 
— ground plate is the best — and a-mullor. 
Take a little of the powder tracing colour and 
w'ith clean Avater grind it to a smooth paste, then, 
with the addition of a few drops of orahiaryiSum, 
or a little sugar ground well up with the muller 
into the colour in order to it flow freely, 
it is ready for use. A peddle knife is neoesstfy 
hp keep the colour well mixed ti^etHer dul^iog 
use« mid in the cento of the paleto or ehh for 




convenience in working. A wooden rest [ 4 ] should 
tjo used toraase the hand above the glass, wliieU 
gives gt*eihter freedom and prevents the glass from 
l)ecomLig greasy from contact with the akin. 

The Tracing Process. The student should 
Iwgin by learning to use his trac'or freely 
in strokes such as are shomtin 8\. and 
then go on to simple forms such as 6n, 
aiming to get his lines clean 
and true, as far as possible 
with one stroke of the brush. 

This will entail eoiisiderahli* 
practiee. but a good beginning 
is everything, and in eourse ol 
time he will be able to under- 
take the outlining on glass of 
such a cartoon ns we have illus- 
t rated. To do this, the cartoon 
should be laid upon the bench, 
and each piece of glass taken 
separately, one at a time, laid 
in its proper position over the 
drawing, and the outlines, 
which will shou through, 

•arcfully reproduced on tlie 
glass. Many artists ‘fire in 
rJiesc outlines before proceed- 
ing to the shading in colour on 
tlic glass, and the beginner may 
do HO, but as ho g('ts more 
experienced he uill find this 
unnecessary, and uill got better 
elfects by sometimes losing 
these hard outlines in the sub- 
sequent shading, espcci.illy m 
very delicate voik, but in this 
ease he should use gum iu liis 
colour and not sugar 
The tracing piocess luuing 
boon completed, tbe cut line is 
placed face ufiwards upon a 
hench and ovei it is placed a 
sheet of very thick .shftf or 
ordinary plati glass, uliich is 
called tJie easel <jlass On tin’s 
all the various pieces of glass 
are laid out in their proper 
places as shown by the outline 
imdomoath ; this is like the 
putt^g together of the ina]) 
or picture puzzle. Some good 
beeswax is then dissolved to- 
getlior with a little resin in a 
small saucepan, and dropped 
while hot and melted with a 
small slirip of glass in between 
the pieces of glass at the points 
where they meet each other. 

By this moans the w'hole subject 
in stained glass becomes fixed to 
the easel glass, and it can noAv 


process, 



and a natural gift and feeling for colour that quite 
satisfactory rt'sults will be obtained. 

Shading, This plate glass w ith the pieces 
of glass composing the subject wared or stuck up 
upon it is now' placed on a specially constnicted 
easel used by glas.s-pointers "in front of a 
window' with a good light for the shad fn ft 
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rile usual and most siiecessfnl 
method is to wash in the main 
shadows in water colour Avith a 
large .soft camel-hair brush f8B|, 
using, of eourse, the s^iecially’ 
prepared shading colour for tins 
imrpose. q'he edges of the 
sliadows should be softemxl off, 
and not too much gum usecl 
in tlie colour. Wlien this has 
been done all over the window, 
and is cpiite dry. a matt or 
s(‘um of full colour should Ix' 
laid evenly and quickly over 
the whole with a larger flat 
camel-hair brush |8c’]. and while 
still w(*t softened and made even 
with a badger-hair softener [8i)J, 
and then stippled or dabbed nil 
o ver w ith a stippler [8e | a brush 
specially made for this purpose, 
'riiis is a process requiring 
great facility and rapidity o» 
handling, as it must all be done 
before the colour dries, and 
should lie practised upon some* 
plain piecM's of glass first. By 
this means a granulated anil 
transparent effect is produced, 
and if carefully done, the out- 
lines, lK‘ing Irnced in gum 
colour, will not be disturbed; 
the shadows also, being in softer 
colour A\ill work up into the 
matt and add to its strength. 

This matt of colour, wlieu 
iliy, leprescnts (he whole of the 
window ill sJiadow, and the 
proe(‘ss of niodiMling or shading 
is juHl the opposite to Avhal the 
studiMit has been in tho habit 
of doing in making draw'ings in 
chalk at an art school -the 
lights ar(‘ taken out of th(' 
shadows inst(*ad of the shadow's 
Ix'ing added to the lights ; in 
(»ther w'oids. wr* have* to work 
from daik to light instc^ad of 
from light to dark. 

Taking out the Lights. 
First of all the broad liigh 
lights are taken out by re- 
moving the colour boldly and 
[ sharply with a softqiointeri stick 




and the flrst view obtained 
of the colour effect and tracing lines as a whole. 
It may be found necessary at this stage to make 
some alterations, especially in the first essay, 
t^oots may not go well together, others be too 
hpti o4* too dark, and it is only by long experionoo 


and aftenvards the matt is 
gradually brushed aw'av with the short hog-hair 
brushes called scrubs [8fI, copying from the full- 
size cartoon and getting tho careful shading and 
modelling of the various parts of the subject 
shown thereon. This part of tho work requires 
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the greatest care and artistic feeling, but it is 
imjj^ossible to explain the ])rocess fur^er in an 
article of this nature. Success will only come by 
long practice, or by watching an experienced 
glai^painter at work. Care should be 
taken to work with a \ iew to the ultimate 
TOsition and distance of the window when 
mred; if close to the eye, it should be 
more delicate in finish, and if for a high 
clerestory window, bioad and telling in 
“ ' • ' lid be 


effect, but in any case care shoul 
taken to prevent the shadows from being 
dense and opaque. Tf they are found too 
heavy after the painting is completed they 
may be reduced and lightened by lining a 
very fine needle |ioint in tlie manner of 
an etching, but this n*i|uiies judgment 
and delicacy of handling. 

Firing. After the painting is finished 
the easel glass is taken down and again ^ 
laid flat upon the Inmeli, when a tew sharp 3 , dumono 
taps upon the edges ot the glass with the cltters 
pale 



does not take pla 6 e until the day after it has 
been iired, it is taken out and again stook ii{) 
with wax, as before, on the easel glass. Tin 
painter will probably be cUsa^winted with tlu 
result at first ; 'he wifi And that tin 
' shadows have fired away, and the whol 
subject looks,. thin and weak. It is bettei 
so tiian that the first painting should hav( 
l)een too hea^^ and the shadows coais^ 
and opaque. 

The Second Painting. The aecvnd 
painting is now done, but in a more general 
way than the first, greater attention being 
paid to breadth of effect than to detail ; in 
fact, the whole thing needs pulling together 
A second stipple, or in some cases matt 
only, is covered over the parts tlmt need 
strengthohing, and instead of u^Jng the 
Kciub, a bcHer and softer effect is oh 
tainod by rubbing the colour lightly with 
the finger. Some artists finish the work 


with oil medium to obtain softness, but at 
liandle'^of the palette knite will loosen the ,, of losing transparency, which is 

j K.. .1.. I ; V:. * . -.4. 4. 4..,.. 1 -.1. 


4 ll\ND REST FOR I SE 
WHKV TR^f’INO OUTLI.NES 



ELh\lENT\RY 
I R VriNO 
sniiplt* ti M iiu 
"iiiililf tciiins 


iron plates, Mhich are 
covered with a IkmI of 
powdered whiting or 
plaster of Paris, and sub' 
jected to a giadually 
increasing and inteiiho 
lieat, which fus<‘K t 1 i< 
colour into the mu tat 
of the glass until il 
becomes ineoi purat ed 

with it, and is absolutely 
[icrmancnt. The actual 
amount of firing neces- 
sary can only lie found 
out by long e\|)erience, 
and it is the piactiee ot 
most craftsmen who art' 
keen on tin* sut'cess and 
jiermanenee tif their 
work to watch the firing 
themselves. The fii^t 
firing especially Nlitiuld 
bo very thorough, and 
not too quickly tloiie ; 
the pigment fuses and 
unites Ijetterw’ith a slow 
and gradual heat than 
.with a fierce and rapid 
x>ne. It is Ix'st to place 
oU the pieces of white 
glasa and the harder 
colours, »uch as ruby, 
together, as the^ stand 
a harder fire, while the soft glasses, such as blues 
and greens, fuse at a slightly lower temperature, 
i the glass has become quite com in the 
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5. SHVPhS 10 RE 
AVOIDED IN CUT- 
TINO (a.\ss 


pieces and they may be easily removed, momi b steel- of the utmost importance in stained glasv 
care being taken to remove or chip off 'fJont should Ixi borho in mind as on ini 

all the loose pieces of Avax at the edges ^ portant principle from first to last. 

The pieces should then be caicfully laid in At this stage, the diaper patterns, which 

shallow wooden tiays for riunoval to the kiln. give such a rich effect to dra^x^ries, should lie 
Tlie most con\emeiit form of kiln now in traced in outline in a delicate and artistic mannei. 

use is known as the doml f/n^ kiln [9]. The ami ajx'cial aftention should \yo given to the 

placed on shallow _ finished painting of tlu 

heads ami flesh portioie 
of the subject. 

The glass is now fiicd 
a-t Ix'fore, for the second 
time, but not quite mi 
heavily, and, provided 
the second )>uintiiig lias 
Ixen Huceessful, the onl\ 
tiling remaining is to 
Hjiply the silver stain 
which gives ©uch ex(|in 
•*itc yellow and gohh'ii 
idfccts in stained glass 
The Value of 
Silver Staining. 
Staining is applied to 
the hack of the glass, 
and IS most useful l‘»i 
armour, yellow flowcl^, 
diaper patterns on drap- 
eries, golden hair (wdien 
not overdone), and on 
a sensitive blue glass foi 
producing green foliage 
lliis stain is made m 
the following way. Into 
a wide-moiith bottle put 
two ounces of nitric acid, 
and three ounces of 
boiling water : then 
put into it one ounce' 
of pure silver, and stand 
the bottle up to'iteneck 
in boiling water. The silver will then ^fiwolvr, 
and take the form of a nitrate. bo 


7 SEtTJON.S OF 
n I lat outMulu lead 
Icail ai used foi vai\inRthitknp‘.‘.ts 
• »1 i;la‘.s r IlLadcdhacl 



8. BRE.SUES ISED IN PAINTING GLASS 
a rraeoi* b Camel-liati fur'wa»hiiiK in abaduus c. Flat 
tor laying matt all ovei glass Badger for softening 
lUHit e. Stippler for giving giauiilnted effect f. H«»g'hair 
scrulm foi .taking out liglits 


. . iJunged into boiling watrar and precipiiinted by 

iwtewllg spraibw of the kiln, wbioh nsnally the^iiion of o<KnfnOD the Ji^^taite is 



QLASS 


iigain waebod several times in hot water, 
collected on a piece of absorbent paper, and 
thoroughly dried. One part of the dry precipitate 
iH then mixed w'itb two parts of yellow lake, 
and thoroughly well ground with a mullcr on 
a slab of glass, mixed with either water or 


turpentine, tho former for preference. This is 
now in the form of an opaque yellow mixture, 
which is applied with a soft brush to the back of 
the glass where required, and tho glass is aftor- 
\\ai’ds tired for a third time, but at a much less 
degree of heat than was necessary for the colour. 

When cool, and held up to the light, it wall bo 
found that tho yellow hjis become beautifully 
transparent, and is a perfectly permanent stain, 
[t is w'^ell to test small pieces of glass wath stain 
in the kiln before applying it to an important 
piece of wwk, as some kinds of glass are much 
more sensitive than others to the action of 
the heat in staining. 

Glaxing. One other operation remains for 
the glass to undergo, hut it is purely a mechanical 
one — that is, the glazing, or joining tho pieces 
of glass together with tlie grooved leads, illus- 
trated in 7. The cut line 
is pinned down, face up- 
wards, upon a benoli, and 
the pieces of finished glass 
laid out on it in their 
[iroper places. A broad 
wooden Mraiglitedgc is 
nailed down along the 
side, leaving space beyond 
the edge of the cut line for 
the wide and flat outside 
lead, w'liieh fits into the 
?•( hatp or groove of the 
u indow'. Anot her straigl 1 1 - 
edge or lath is nailed at 
right angles to this, along 
the bottom of the cut Ihu*, 
and w’orking from the 
corner thus formed, each 
])ieee of glass has the 
pliable grooved lead Ixuit 
around it and is fitted into its phvi* Kaefi of 
these j)ieees is temporarily held in position by 
nails until the next is flttt'd, and so on until 
the w^hole is framed together in lead. TIu* 
joints where the leads niec't are then soldered 
wdth a specially eonstruoted gas soldering iion. 
When this is finished on the one side, the window 
is carefully turned over on tho bench and the 
joints at the back are soldered in the same way. 

The window can now be held for flnal inspec- 
tion, and it will be seen at once wbat great value 

gi\t*n by tho black outlines formed by tlu^ leads. 

A word of caution is necessary in handling a 
panel of stained glass : it should always be 
carried and lifted wlgewise, and not flat. 

Cementing* In order to make the wandow 
weather- tight and ligid, a stiff cement, made of 
W’hiting, plaster of Paris, a little red lead, boiled 
oil and turps, with lampblack to colour it, 
should b(^ well brushed in under the leads with 
a stiff brush, afterwards cleaning away the 
remaining on the surface with clean 

Glass .concMed ; 


jflastei* or sawditst and another stiff brush, like 
a domestic scrubbing brush. The edges of tho 
leads are then picked around clean w'ith a 
pointed stick. The w’indow should stand for a 
few days to allow this cement to harden, after 
which it will be ready for fixing. 

Where to Study. This is briefly tho story 
of the making of a staiaed-glass window ; but 
there are many techniralities and methods other 
than those (‘xiilained, which are learnt by ex- 
perience, and can .scarcely come within the range 
of a short article. Several of tlie C^ounty C^ouneil 
Schools of Alt are now^ making the teaching of 
stained glasswork a special feature, and the 
student is reeoiuinended for further information 
to got Mr. C. W. Whall s book on “Sta.ined Glass 
Work,” whieli is lucid, technical, and the work 
of an enthusiast, and for full information as to 
the history and evolution of the art, Mr. Lewis 
F. Day's lx)ok on “ Windows.’' 

IMuch can bo learnt from the careful study of 
good work, both old and new’, when one is able 
to separate the wheat from tho chaff as I’egards 
the latter ; tlie frontispiece to this part is an 
excel l(‘nt example of tho 
art, l)oth for its simplicity 
and dignity of arrangement 
and beauty of colour. 

Tt serves admirably to 
illustrate the general prin- 
ciples laid down in this 
article; the simple cutting 
forms should bo especially 
noted, and tlie manner in 
w’liieli th(‘ leads aro boldlj' 
eanied across tho drapery 
w here rcipiired. The figures, 
in pearly white, enriched 
with delicately traced and 
stained diapers aro in bold 
icjicf against the full rich 
blue ot the screen back- 
ground; full colour is judi- 
ciously used, yet tho whole* 
effect of tho window^ is 
light -giMUg and brilliant. Tho small subjects 
below aie mastoily in their simplicity of design 
and aiiangement. Stain is sparingly used, and 
may be noted in ]mrts of the hair, tho crown of 
Davl I, thr diapeis on the robes, and in touches 
on tho tilue background to the figures. Thojaands 
of lettering are picked out of a deep matt •f 
colour. Tho nimbuses surroundmg the heads of 
tho principal iigur(*s are in brilliant “gold pink “ 
glass, loft unjiainted. tho exquisite variation in 
eolour being produced by tho glass-maker. 

Other window s, by Burne-Jones, that will repay 
study are those in St. Philip's Church, Birming- 
ham, and Ifoly Trinity Church, Sloane Street, 
London. There is little old work to be found in 
London, and most of it is late in character — 
namely, the east window in St. Margaret's 
C’hnrcii, Westminster, and some windows in the 
gallery of St. George's Church, Hanover Square. 

The city of York is a veritable treasure store of 
old stained gloss, and much fine w^ork exists at 
Malvern, Towkesbitry, and Fairford. 

followed hy Pottery 
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9. (iV.S KILN FOR FIKINL CLASS 
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(Iiaiiilter in whiHi ^lass is tnoled c. Lu** ImiiuTS 
d. supply pipe 
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ANNE 
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was born at »St. .lainos's PaUoe on 
February 6th, 1()<)5. When James Ix'camc 
a Catliolic his daughters, whose mother had 
lately died, wci'o brought up as members of 
the Church of England. Anne’s religious 
opinions never underwent any change. When 
in her twentieth year she \vas mairied to 
Prince George, brother of the King ot Denmark, 
who was aa idle, go<Hl-natuied, and utterly 
unintelligent perfeon. 

The Succession. When the great poUtiea* 
crisis occurred Anne and lier liusband abandoned 
the eausc of King James, and in 1689 the Oo\m 
of England was settled on lier as successor to 
William 111. The (piestion of succession was 
one of great difficulty. As tju* (‘oinmonw'calth 
system had been entirely ovcrtliiown it was 
necessary still to maintain the tonditions of 
hereditary rule, while it was desirable also to 
shut out the Stuart claimant, tli<‘ Piince ot 
Wales, from all chance of gov<‘rniiiu th(‘ State. 

Anne’s succession to the Grown was a matter 
of compromise, and the question ot a successor 
to her had to^lx' a inatt<»r ot <*ompr<)niise also, 
for .Anne’s many children ru'aily all died at 
birth, or during infancy It was at last 
determined that hei* sneee.shor should be 
George, son ot the Kh‘otoi' of Hanover and 
Sophia his wife. The Elect n^^s of HaiioviT was, 
by her mother’s sidt*, flu* giand-ilaugliter of 
James T., but she InOonged to a Geiman family 
whhh WHS not lik»Jy to lut\e any '>yni|)athy with 
the Stuart ei^s(‘. Tluis, by tbe Act of Setth'- 
ment of .March |•/^tb, 1701, tlu* way was .Ms-urcf I 
for tbe Hanoverian dynasty in Kngland. 

'rhis was betore Anne came to the throm*, but 
only a year had passed w'luni, on tlir death of 
William HI., Anne, tJie last of the Stuart dynasty, 
lieeame Queen of England. She took little 
interest in politics, was (*asy-going, and, like 
other Stuart sovereigns, lovcsl to Ih» under the 
guidance of some favourite. One of Ikt oarln*st 
favourites was her baily of the Bedehamljer, 
Sarali Jennings, wife of J.ord Churehill, aft(T- 
wards Duke of Marlboiough, who soon obtained 
a complete control over the Queen, \\hi<*b slu* 
o.xercised in favour ot lier husband. 

The Dutie of Marlborough. Marl- 
borough must, under any conditions, have 
made a jB;reat name in history, and the time was 
thell auiterl to cit'ate a stage for his brilliant 
' qualities. He had many defects of character : 
jrbo w*as selfiali, ambitious, unscrupulous ; but be 
nad alflo, apart from hia genius^ qualities which 
,lVQn him admiration and affection. Ho barl a 
haodaoine preaence, and manners both winning 
eSlUd stately. Hi» chief aim had always been 
t«>/advaaee, hi$ own prospects. Ho stood by 
it seemed to be for hie own 


interest, but as soon as ho saw that tho King's 
cause was hopeless he deserted to William ot 
Orange. The Duchess Sarah is conspicuous in 
history because of her influence over Anno, and 
their correspondence is an historical document. 
“ If ever you should forsake me,’' the Queen 
wrote on one occasion, “I should have nothing 
moj*e to do with the w^orld ; for where is a crown 
when the support of it is gone.” However, when 
the separation took place Anne foimd a now 
favourite in Abigail Hill. Under her influence a 
Tory Ministry was formed, St. John and her 
eou«»in Robert Harley being at the head of tho 
(iovcrnmeiit. 

Tho words “Whig’* and “Tory” had not 
the same meaning then as in nioi<} modern 
limes. The Tories in Qii(*en Amie’s day were 
generally in iavom* of Divine light and the 
Stuart dynasty, while tho Wliigs Wioved in 
luTedilary succession on tho principles of the 
Act of Scttlcme^j^t. The Tory leaders when 
Anne bueeeedi'd were Rolx'rt Harley and 
Henry St. John. Harley was a man of great 
<‘a})acity, while St. tiolin was a man of genius. 
So far as Anne had any political creed sho was 
opposisl to that principle of constitutional liberty 
which had secured her own suc(‘e^sion. 

Defoe and the State Church. There 
w(Te many religious troubles at the time 
bf'sides the stiugglc lK‘tween Catholics and 
Protestants. 'Hie Dissenters weri* increasing, 
and the members ot the Established Church 
endeavoured to sujiprcss the right of privati 
judgment, and to sliut out from office all those 
who deviated from the doctrine or ])iaotice ot 
the State Church. Rut th(» Dissenters were 
lieconiing moj-e powerful, botli in England and 
Scotland, and wxtc setting themselves vigorously 
against tlie rigid lules of the Church of England. 
^0 sympathies of the Queen w'ere believed to lx* 
with those who maintained the supremacy ot 
tbe State Church over all forms of Dissent. 
Dining this crisis apjiearcd Daniel Defoe's 
famous pamphlet. Defoe was the son of a 
London butcher, and was educated at a Dis- 
senting school. He took part in Monmouth’s 
rclM'llion, hut w^as fortunate enough to escape. 
He afterwards served in King William’s army, 
and travelled in France and Spain. He wrote 
.several sueeessful pamphlets, and, being a staunch 
supporter of the cause of the Dissenters, ho pub- 
lished in 1702 his famous pamphlet, 
Shortest Way with the Dissenters ” — a forcible 
satire which was taken by most of tho public to 
Ije the sincere declaration of the policy of a 
rabid Churchman. ^ 

When the satire was generally recbgnl^ as 
such, the High CSiurch party brought the 
pamphlet before tbh notice of the and 




Defoe was sent to prison, where he publislicfl 
the “ Review,” the predecessor of the more 
famous “Spectator.” Among those wlio liatl 
the courage to plead his cause was William 
Penn, the Quaker who founded the State of 
Pennsylvania in America, called after his father. 
Admiral Penn. William Penn w'as sent down 
from Christchurch, Oxford, when he became a 
Quaker, and had been imprisoned for his re- 
li^ous opinions. Ho was naturally in sympathy 
with Defoe, and exerted himself to obtain liis 
release. Defoe was released in 1704 l)y the 
influence of Harley, who hoped to win him to 
the Tory side. He was again imprisoned in 1711. 
and again released by the exertions of Hurley. 

most famous work, “Robinson Crusoe," did 
not appear in the reign of Queen Anne. 

A Time of War. Anno was naturally of a 
peaciofiil disposition, but it was her fate to reign 
at a time that will ever l)e remembered for its 
wars. Europe w^as then in a most disturbed 
condition. The great ambition of the King of 
France was to make Franco the mistn'ss of the 
Continent, and to this end he desired to take 
from Spain all that was loft of her power, and 
to prevent the States of the Netherlands from 
rising into real intluence. Louis XIV. well 
knew that he would liavo to count on th<‘ 
opposition of England. The two States had 
long been enemies, and tli^ policy of Louis 
made that enmity stronger. Germany w as still 
in a very unorganised condition ; Austria was 
the greatest German State and, though the 
Fmperor was still elected to the tluono like the 
Princes of Saxony, Bavaria, and others, tlu* 
Rmperor was as sure of election when his pre- 
decessor died as if the principle of her(‘ditary 
succession had been acknowledged in Austria. 
The Rlcctorate of Brandenburg soon after this 
hecame the great Kingdom of Prussia. F.ngland 
and Holland joined in an alliance to prevent 
Louis XTV. from adding Spain to his dominions. 
Some of the German States joined England and 
Holland, and some took the side of Franco. The 
Methuen Treaty witli Portugal was concluded 
in 1703 by Paul Methuen, the English Ambas- 
sador at Lisbon. It gave an advantage to the 
wines of Portugal over that of France, and helped 
to secure the alliance of Portugal. 

jWar of the Spanish Succession. 

France had few allies of importance when thi* 
war broke out. Tlie Duke of Vendome and the 
Duke of Berwick were among tlu; great soldiers 
who ledthe armies of France. England w as much 
emban'assed at this time by the discontent in 
Scotland caused the opposition of the Scottish 
Parliament to the Union scheme, and France 
wa» much troubled by the rebellion in the 
O^vennes Mountains caused by the intolerant 
policy of Louis XIV. A rising took place there 
immediately after w^ar had been proclaimed. 
The Dutch allies of England put their forces 
luider the command of Marlborough, who in 
this war proved himself one of the greatest 
commanders of all time. Mneo Eugene w'as 
hi|^ most distinguished comrade, aud helped him 
in, of his greatest battles. Marlborough 
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determined to drive the French into a pitched 
battle, and thus to gain a decisive victory. 

Great Battles. While the French were 
still uncertain of his plans, he suddenly crossetl 
the Neekar, pushed through Germany towards 
the Danube*, which he crossed, and made his 
way to Bavaria, when; ho joined his forces 
with those led by Prince Eugene. There ho 
encountered the French and Bavarian Army, 
under Marshal Tallard, of 60,000 men, tlio 
English Army numbering 40,0(X). On the morn- 
ing of August 13th, 1704, was fought the famous 
Battle of Blenheim, wliere Marlborough w'ou a 
complete victory. The loss on the French side 
w'as enormo\is, and Tallard w'as taken prisoner. 

M the lx*ginning of the Spanish War Lord 
Ormond had boon sent to Spain with Sir 
George Kookc to assist Spain against France. 
In 1704 another expedition w^ent out under 
Rooke, who captured Gibraltar for the English, 
to whom it has ever since belonged. 

In 17t>5 Ghavles Mordaunt, Earl of Peter- 
borough, ouc of the most brilliant figures of that 
time, who had Ijegun his career as a naval oflficer 
but soon entered the Army, captured Barcelona, 
and established the authority of Charles II. of 
Spain in C’atnlonia and Valencia. After his great 
success he ((uarn'IIed with the Archduke Charles, 
and left Si>aiti rather than submit to the com- 
mand l)(‘ing divided between himself and Galway. 
In 1707 lie returned to Spain as a volunteer, but 
was recalled by Sunderland, who was a friend 
of (Jalway. In 1706 .Marlborough w’on the 
batth* of Rainillies, in Flanders, wLere he 
cmouiVcn'd the French Army under Marshal 
Villcroi. The Allies thus gained the whole of 
the Xetla^rlands, and Marlborough then wanted 
to bcsi(‘ge Mons, but tin; delay of the Dutch in 
forwarding supplies prevemtod this. In Italy 
Prince Eugene's brilliant relief of the Siege of 
Turin compelled Italy .o join the (^rand Alliance. 
l.ouis Xl\'. unsucTessfiilly tried to make peace, 
and the war continued. The follcitving year was 
less successful for Marlborough. Tn 1708 
^VndoInc captured (Oient and Bruges, and 
l>t*si(‘gccl Oudenardc. Marlborough won the 
battle of Oiideiiarde. in .Inly, and, being soon 
aft(‘r joiiU‘d by Jbinco Eugene, look Lille 
and n‘captur(*d Ghent and Bruges. Berwick 
had in the nu*antimc reinforced the French. On 
September 11th, 1700, Marlborough and Eugene 
encountered Villars at the Battle of Malplaquct, 
which was almost as disastrous for the Allies, 
who won, as for the French, who lost: and the 
folloAving year saw' Marlborough’s Ia.st campaign. 

Politics at Home. We must now return 
to the events which occurred in England while 
the war of the Spanish Succession was going on. 
In November of 1703 a great storm broke out 
f>ver a large part of Pluropo. llie Navy suffered 
miieli from the fury of the tempest, and whole 
fleets of merchant vessels were torn from their 
anchorage and cast ashore. The Eddystone 
Eighth ous€i of that time was utterly destVoved, 
and with it perished all those within. Many 
important political events were occurring at 
this time in England. There was a grow'^ng 
struggle Ixitw^eon the House of I.<ords oikd 
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Hoase of Commons^ which foreshadowed many 
a later dispute as to the relative power of the 
hereditary and the representative system. The 
Union between England and Scotland was 
finally established in 1706 William III. had 
declared himself strongly in favoui of it not 
long before his death, but many difficulties had 
intervened 

The tiadmg and coinmeicial rivalries between 
the two count! les had caused much tiouble, 
and the strong attachment among some of the 
Scotch to the Stuart cause made many Englibh- 
nieii dread a Jacobite using in the north of 
the count ly. When Anne succeeded she had 
been advised by her Mmihteis to appoint a 
(Commission to tieat with Commissioners from 
Scotland on tlie subject The suteessful at 
complishment of the Union whs due chiefly 
to Ix)rd Homcis 

The Union of England and Scotland. 

The Scotch pioposal that the Union should 
be fedeial was not accepted, and aftti much 
disenssion the twenty five Articles of Union w« it 
diawn up The more important among them 
piovided that on May 1st, 1707, England and 
Stotiand should be united in one ICingdoni , 
that the succession to tin crown should lx the 
same in both countries, and that the T nitcd 
Kingdom should la* uiucsentcd hv one Paiha 
ment. It was fui thei jii o\ ickd that there should 
be complete fiee tiade between the people of the 
“Island of (heat flritam , that wt ights and 
measures, Ihws ot tiade and customs should 
be the same in both <o\intii(s In all ollxi 
laws the Scotch insisted on n taming then own 
systems and the inckpiiidcnce of tluir own 
Uhunh The A< t was pashcd, and on Maidi 7th, 
1707, th( (iinen ga\e hei Koval assent to the 
union of the tw o eoiinti ic s Hk Inst Pai h mu nt 
of Great Britain imt on Oc tolar 2Ib(l, 1707 

llailey had Ix'cn appointed Sccrctaij of Stite 
m 1706, and St John, S<‘eic*taiy loi Wai and 
they, as lieaA 6f tin Toiy («o\( iniiu nt, lagan 
to teal that Marlboiough’s miossant and luilliant 
vietoiies would make him too popular, and, 

1 onsequentl^ , too powcifiil in England 'I hey 
wished to pio\e the possibility of winning 
Mctoiios wnthont Ins aid, and, on the suggestion 
of St .lohn, lesolvcd to sind an cxptclition 
against the FicMich m (^uchcH, and thus distiact 
the attention cf Louis XI by an attack on a 
distant pait of his dominions The attempt 
provea an uttei failure 

The End of the War. Th< (^oceinnu nt 

now began negotiations for peace with Loins 
Marlboiongh was uigcnt to continue the wai, 
and Pimee Eugene (ame to England to tiv 
to persuade the (k)vernment to sanction Ins 
views. He was unsuccessful, and Mailborough 
tfaa dismissed and Ormond appointed m 
his place. But ho had none ot Mailborough s 
gemua, and Uic Alliance and the Wai of tho 
§pamah 8uccesftion both came to an end. Hie 
O^nfe^^nce was opened at Utrecht on January 
1712, and on April 11th, 1713, the Peaeeof 
Utrecht was signed, one of the most important 


conditions being that which placed thagraiidsan 
of Louis XIV. on the Spani^ ihroitie^ with th* 
title of Philip V. Louis was, however, com 
polled to promise that he and his successoi 
would give no support to the House of Stuan 
that Piince James Edward should leave Prance 
and that the Prote<»tant succession through (h 
House of Hanover should be acknowledged 
by Franc e. A peimancnt severance of the crow iiv 
ot Fiance and Spam was also promised; the 
Hudson’s Bay Territories weie ceded to England 
the Spanish Netherlands wore given to tin 
Dutch, and Lille given back to fiance. B\ 
the “ Assumto,” the giant of slave trade was 
faken fiom Fiance and given to England 
Queen 4nne cndeavoiiied to secure protection 
foi the Uatalans, but witli little success. Tlu 
War of the Spanish Succession had caused tin 
srtcnhce of many gallant lives, had caused also 
enoimous financial loss to the people of England 
and the stiugglc had piomisecl no satisfactoi} 
icsiiH to this countr}^ 

\nm H husband had died m 1708, and tlu 
QiuHii, who w as much attai bed to him, lefused to 
many again, though theie was nodiieet hen t<» 
.the till one In 1709 the famous Di Sacheveull 
pu^ached his two sermons, attacking the Wine 
Ministiy, and (lodolphm m pai titular, whom In 
calhd ‘ Volpom 'I In (iloveinimnt unwisi]\ 
impi a< h< d him ^d la was tiiecl m Westimnsti i 
Hall, and fouridr m the fust iii*(tan(e, to lu 
guilty , but fh( failiiH ot a subsf ([uent motion w is 
(onsidcitd ((juivahnl to an arrjuitta], with tin 
Ilium diate u suit that In hoeaim apopulaiheio 
Hf was aiterw aids given a living m Shiopshni 
Sunderland and Godolphin were dismissed, and 
a Tory Govdnmcsit came m undei Harley 

The Fall of Marlborough* The till 
of Marlboiongh — tlu most inipo»’tsnl event of 
tlu last years of Xniu s reign — was brought 
about l>\ Hailey and St John when tht 
duke i( tinned to England in 1710 He w i 
aecuM*d of having i(*i lived on tlu 

lontiacts foi supplying the Aimy with food 
and il77,0tK> on Ihi subsidios for foreign tToo])s 
Alai Iboi ough dc fendi d himself m an elo([ueut aiel 
moving speech . but his cncunies triumphed, am' 
lu was deprived of all Ins offices on the last di\ 
of the year On the death of Godolphin, Alai I 
boioiigh went abroa,d 

St .John was, m 1712, created Viacount Boliim 
bioke His intngups against his rival and 
(oJUacue, Haihv, wen suceeisHful, and on Juh 
2nd, 1704, Hailey was dismissed from ofht( 
Bolingbioke had not long gamed the undivid<d 
pow ei lu c 1 a\ t d when tho Queen died. He host 
tated w bethel he should suppoii the Stuart oi 
the Hanoverian cause , but the Whig duke^ 
sfizcKl their opportunity, came into office, and 
pioclaimed Cieoigo the Elector King. 

•^rhe reign of Queen Anne, which came to 
an end on August 1st, 1714, wap the age of 
.Jonathan Swift, of Addison and Steele, Of the 
‘ Spectator ” and the Tatler,” of Alexander 
Pope, and of many other men whose names give 
a distinctive character to their era* 
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Silver DirckvnsrGS. CWk . Hav kU*, back, 
saddle, and win^-bows, silvery wliite. Bars of wing, 
metallic bl\ie. Roniainder "of exposed pUimage, 
rich metallic black. Hen : Hackle. silver-stri|ied 
black. Breast, pale salmon. Thighs, 
ash colour. Beinainder of phiinago. 
light grey, clelic/»t.cly ]H*ncilled. Tail, 
black, outside feathers excepted. 

Golden DroKwixos. (Vu k : 

HaekK light cream. Back, saddle, 
and w'ing-bows, light orange. Out- 
side web of tiight. featht*rs, wliite. 

Remainder of plumage, metallic black. 

Hen; Hackle, silver, streaked with 
black. Breast, salmon. 'I'highs, ash 
colour. Remainder of ])liimage, deli- 
cately |>enoilled steel - grey. Tail, 
black, outside fentliers ex(H‘pted. 

Among other less known varieties 
are the red and the silver wheateii, 
the birchen, the tasselled. the dims, 
the blacks, and the brassy -uingeil 
game. 

Old English Game. Goc k ; 

Hoad, of medium length an<l hreadtii. 

(^omb, siiigh*. rather small (33i. 

Kye, red : exceptions, in brown -reels, ])laek-. and 
brassy- winged, red or dark ; in spangles, red or 
daw. Kac(‘, ears, and wattles, red. Beak, strong, 
matching the legs; exceptions, in hrowii-reds, dark 
horn : in whites, yellow ; in lilaeks ami hrassy- 
winged darker horn. Body, broad in front, flat 
on the tO)», straight breast, tapering from breast 
to tail. Wings, longer than in other game fowls. 
Tail, long, full, flowing, with abundant broad 
sickles, uikI liangers. Legs and feet, of medium 
length, set on shorl, strong thighs, and of any clear 
colour ^K'cnliar to game ; exceptions, dark in hrown- 
reds, willow or wliite in f»iles : white, willow, blue, 
or olive in silver duekwings : white or willow in 
whili' game; in the spangUal \aiiety 
they may la* motlhal. (\MiTiage, proud 
and courageous, the body linn. 

Plnmiuji , • mn : vsted Beds. 

Cock ; Hackle and saddle, orange-red. 

Back, shoulder and wing-how, darker 
red. Bar of wing, mcfallic blue 
black, exjiosed web of lliglits, bay. 

Remaindi’r of plumage, black. Ifcn: 

Hackle, golden strijo'd 
black. Bnaist, saliuon. 

Body and wings, partridge- 
brown. Tail, black, shaded 
with the same brown 
colour. 

Brown- Reds. Cock: 

Hackle and saddle, orange- 
red, striped with blaik. 

^Shoulders and hack, red. 

Breast, brown, black sliad- 
ing. W’ing, black or dark 
brown. Tail, black. Hen : 

Hackle, black, striped 
gold. Tail, black. Rest 
of body, black, or dark 
brown mottled. 

Piles. Cock : Haidde 
and saddle, orange or 
bright chestnut red. 

Shoulders and back, darker 
red. Bar of wing, white. Ex])oscd web of flights, 
bay. Breast, l)elh% and tail, white. Hen ; Hackle, 
bright chestnut. "Breast, darker chestnut. Thighs, 
lighter chestnut. Remainder of plumage, white. 

.mi 


White and Black. Pure white and metallie 
black throughout. Brassy-winged game, jreseinhlmg 
black, but marked with bright orange on shoulders. 

Silver DrcK wings. Cock: Hackle, shoulders, 
saddle, back, and wing-bow, clear, silvery white. 
Bar of wing, blue-black. Bi*east, thighs, and tail, 
black. Expo.sed web of flight feathers, W’hite. 
Hen ; Hackle, silver white with black stripes. 

Breast, fawn. Tail, grey black. 
Back and wungs, dark grey. «• 

Indian Game. Cock: Head, 
broad, hmgthy, heavy over the eyes. 
Gomi). |)t*a. Face, wattles, and ears, 
red. Eve, varying with the plumage, 
light ytdlow to red. Beak, varying 
fiom yellow to horn. Body, broad- ^ 
breasted, narrow’ behind. Shoulders, 
prominent, deep, thick. Wings, short 
and closely carried. Tail, close, of 
moderate length, metallie black. 
Lt‘gs and feet, orange or yellow, 
thick, powerful, medium in lengtli. 
Garriage, bold, erect. Back, sloping 
towards tn il w’hieh droops. [See 6, 
page 4(502.] ^ 

Pltuntif/c. Hard. Gock ; Hackle, 

saddle, shoulders and hack, metallic black, soiue- 
timrs mixed with chestnut. Bow' of wing, black, 
mixed witli chestnut. Wing-bar, green-blaek. 
Exposed wel> of flights, chestnut. Remainder of 
jdiiiuage. black. Hen : Black, partly .striped with 
chestnut. Kxposed web of flights, ehesluut. sliglitly 
laced with green-hl^ek. Remainder of plumage', 
chestnut, with green-hlaek lacing or edging, less 
(lelinife on thighs and under ])arts, more (lefinite on 
upper parts of body. (‘s[>C‘eialiy the bars of the 
wing! 20 1. 

Malays, (’omh, warty: has been described a.s 
resmubliug a half-walnut, red [25J. Eye, yellow or 
jiearl. Beak, yellow or horn coloured! Face, 
wattles, and ears, rod. Body, very broad in 
front, narrow behind, de(']>, full. Back, slojiing 
downwanls, the tail falling still lower at a wide 
obtuse angle. Garriage, gannt : extremely tall, 
luad being earrii'd high; ex^iressioii cruel. Large 
si/e. Legs and feet, very long, 
yellow'. 

PhuntKjr. Goek: Feathers very 
short ami liard. Hackle and hack, 
dark red. Breast, umler-featlier- 
ing. and tail, rich black, 
the tail rather short. 
W'ing-har, metallie green- 
hlaek. Hen: Dark. 
Whites, pun* snow- 
white. Pile, or Pied. 
closely re.sembling the pile 
game ‘L21J. 

Aseel. Comb, ])e.i 
slia]H', or triple, small. 
Eye, yellow' or ]x?arl, ]»ink 
or white, Kars, small. 
Face and throat, red. 
No wattles. Body, short 
and wide, broad in front, 
narrow behind, hard, 
I..egs and feet, stout and 
mnacular, and, like body, 
lightly feathered, match- 
ing back in colour. Car- 
riage, erect and angular, very- hard and heavy. 

Phtmage, Close, tight, and liard. No fixed 
colouring, but there arc Bi^acks, Reds, Whites, 
and Red and Black Spanules, 
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BMlinoiM* Comb, triple or pea [11, pa^ 4857 J. 
Face end ears, red. Wattles, full, rounded, rod. 
Kye, red or pearl. Beak, dark yellowish horn, or 
yellow and bjack, short and strong; yellow in the 
light variety. Head, rather small and promi- 
nent over the eyes. Back, broad and short, 
the saddle gracefully rising to the tail. Breast, 
broad and prominent. W mgs, medium. Tail, 
short, the feathering broad, and the coverts 
abundant. Legs and feet, orange or dusky 
yellow, heavily feathered 
to tho ends of the three 
outside toes. Cairiage, 
dignified and ert‘ct. 

Phimagv. T)ahr Brau- 
Cock; Head, hackle, 
saddle, hack, shoulder, 
and outside web of flight 
feathers silvery whiti; ; 
hackle, striped with clear, 
dense black dowm flic 
centre of each feather ; 
saddle, ^he end of each 
feather Pdensely 8tri|x*d 
with block, or the strijx's 
may extend through t lie- 
whole of tho feather ; 
wing- bar, lustrous green - 
black ; tail, the eiirved 
feathers edged with wliit-i*. Hen : Head and haekle, 
silvery white, the latter strifK'd with dense black; 
fail black, the jiriiieipal feathers edged with silver- 
grey; remainder of the plumage, pure silver-grey, 
each featluT clearly nKuked with crcsi’oiit pcn<*il- 
liiigs of dark grey or grey-black. 

Lkjht Brahuas, Silvery while, soft and abun- 
dant ; the hiK'kles s]iar])ly an<l densely stri|X‘<l 
with rich hla«*k ; saddle of the cock slightly striiwal 
at the end of eacdi feather. Tail, shoit; feathers 
broad and a lustrous green-black; the sickles laced 
with wjhite; covert fcatliers of hen, laced with white. 

Cochins. (Amib, single, straight, and rather 
sMiall. Face, cars and wattles, red. Hye, orange 
or |jeurl: in cuekoos. red: in hhu ks, red. 

Beak, yellow, shaded in paitralges and 
cuekoos. Body, very <leo|), lu’oad, ;md 
rounded. Back, short, gently rising to 
the tail. Wings, small and tight. Neck, 
short and heavily feathered. Tail, small, 
without s i k I c 
feathers; well suj)- 
plied wdth coverts. 
l-«gs iind feet C: 
short, abundantly 
feathered to the 
end of the middle 
toes, and yellow ; 
dusky ill the part- 
ridge variety. 

Carriage, massive, 
stately , The hens, 
gentle in ap}ieur- 
ance. 

Plumage. Buffs: 

Soft and mellow 
lemon butf, vaiying 
in shiCdc in different 
birds, J)ut uniform 
in each sjiecjmei). 

'The point^, glo.ssy 
leMhOiW of the cock, brighter and richer. The entire 
absent black, white, and other colours than buff. 

WiOTi!» : jPure silvery white. [See 9, i>age 4850.1 

BliAOkh : JBrflliant metallic black throu^^out. 


Partridge. Cock: Meta Hie block throughout 
except hackle aud saddle, which aro orange-red 
striped clearly witli black; back and shoulder, deep 
rich red ; outside webs of the flight feathers, bay. 
Hen ; H ackle, gold, stripecl to tho end of each 
feather with black : rest of the plumage, 
rich brown, every feather marked with 
crescent-like pcmulling of a much darker 
brown ; legs and feet, dusky yellow ; 
beak, lioini tir yellow. 

Cuckoos, (houurl 
< olour, a light grey slate, 
Kvery feather marked 
across with broad bars qr 
laaicillings of dark slate. 

Langshans. Cook: 
( *omh, single. Eye, dark. 
Kar, ^lendent, red. Face, 
red. Body, large and 
broad. Breast, dei*p. 

Back, long and well fur- 
nished. Wings, ratlier 

large. Neck, full. Tail, 
full and abundantly fur- 
nished, carrying a pair Of 
sickles. Carriage, 'tall, 

upriglil, and alert. Hen ; 
Body, gracidully rounded,^ 
c-arried well off the 
grountl ; abseiu’c of (•ushioii. Tail, full. Other 
]ioints as in th(* cock. Beak, in blacks, very dark 
horn; in whites, white ; in blues, horn colour. Legs 
.ind feet, in blacks, dark grey ; in whites, light grey. 
TfKMiails, white. [See 19, page* 4S5fl. ) 

Plummje, Biai’Ks. Brilliant metallic black. 
WlllTK.s. (flossy silver- white, 

Bluks. Pointed male feathers of the cock, 
deej), rich, glossy slate ; other })lnmage, slaty 
blue; the feathers definitely laeed with dark 
slato to match the darker ]>linuage. 

Plymouth Rocks. ( Vuuh. sinjile. Face, ears, 
and wattles, red. Eye, brown. Beak, yellow. Body, 
large and ‘^ipiarely built, with breadth and depth of 
ht^Mst. 'I'ail, short, the curved 
feathcis slightly more dcvelojXHl 
than ill tho Cochin. Legs and feet, 
yellow. Oirriago, 
u] night, proud. 
Phuimgv. Or- 
^ dinary steel -grey 

— ground, e v e r y 

f e a t- h e r crossed 
with definite slaty 
black bars. This 
marking should 
cover the entire 
plumage. jSoe 12, 
page- 4857. ) 

Buffs. Rich 
buff of any shade, 
uniform through- 
out, more brilliant 
in the male feathers 
of the cook. 

WttiTKs, Pure 
silver- white. 

Wyandotteo. 

( 'omb, j-osp fSOl. 
Face, ears, and 
wattles, red. Eve, 
bay. Body, medium and well loimdcd, with full 
breaat and short beak. Wings, medium. Tail, fufl 
and spread. Sickles, of medium size. Beak, born, 
with yellow'ish tinge, witli these exceptions— yellow 
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in wlliteH'fiiid Ijuffs, yellowish horn in buff iaeetl. 
JLega and feet, yellow. Carriage, neat and ayni- 
iiietrical. The hen coitesponding in all but male 
points. [See 13, page 4857.] 

(ioLUKNs. Cook: (Jolden bay, the 
centre feathers stri]H*d with black on the neck and 
saddle. Tlic remaining phiinage and the plumage 
of the hen, laraal or edged us (dearly as possible 
with lustrous black: tail, metallic black: the 
thighs and undcr-fcathcring, darli slate, im])(‘rfcc.t!y 
marked witli golden bay. 

SilA KKS. Closely resembling the golden variety - 
substituting silver for bju^ ground eolour. 

WiiiTKs. »Sil\ery white throughout. 

Buffs. Pure lemon or soft nudlow buff of one 
tint tbrougbout, tlie ]K)inted or nude feathers 
of the cock the most brilliant. 

Buff Lackij. Similar to the buffs, but each 
feather laced with white, oxc(‘pt. in the f»ointed male 
feathers of the eex-k on the neck and saddles, which 
are buff, stripp'd in the centre with white. The 
back, shoulders, and the bow of the wing, juire 
buff. Tail, white; nndercolonr, white. [See 4. 
page 4(iti2-j 

Partkhh:i:s. Cock: Neck and saddle, orange, 
with a bhu k centre stripe. Ba(‘k and wings, rod. 
Wing-bar, breast, and tail, black, lien: Neck a.s 
ill the ectek. lail, black, slightly ]K‘neillcd at the 
ends of the feathers. Body iduiiiage and wings, an 
even lightisli blue; ilie feathers delicately pencilled 
with darker blue. 

Orpingtons. Comb, single or rose. Face, ears, 
and wattles, red; icdor brown in the buffs. Kve, 
blaek. Beak, l)la< k, but white or light liorii colour in 
the buffs. Legs and feet, rather short and black. 
Body, full and deep, with broad chest and short 
back. Wings, closely carried. 'I’ail, of medium size, 
well furnished. Carriage, bold and (•om]>act. [See 

14, IMige IHoK. I 

Bi.acks. IMetallki black tbrougliout. 

Bi'KFs. Bich bull' of any tint, always uniform; 
the male feathers of the cock more brilliant. 

Spanish. Black. C'oek: Comb, large, erect, 
fine texture, the serrations clean-cut and uniform 
(281. Hell : Fine, falling over. Face, very largts 
pure vviiite, kid-like, reaeliing well over the eye and 
behind the ear. free from folds and larg(‘ wrinkles. 
Far, inire white, smooth, largely developed, deeji and 
broad. Beak, dark Jiorii. Wattles, long, red. Tail, 
large, full, tlowing, nearly erect. lA*gs and feet, 
almost blaek. (Carriage, upright, showy, 

PhwKujc. Brilliant, glossy green-black. 

Minorcas. Comb, single, large. Face and 
wattles, red, the former hang. Far, aliiH»nd-shape, 
while, »mo<»th. Fye. dark in the blacks; rod in the 
whites. Beak, dark liorn ; white in the white 
variety. Xeck. arched and full. Bixly, broad, 
square, comjMiet, largo a.s possible. Back, broad 
and long. AVing.s medium and rather close fitting. 
Breast, full, roimded. Tail, full, with long, broad 
siekh'S. I,egs and feet, medium blaek or dark 
slate. C’arriage. upright, graceful, alert. The eoiiib 
of the hen falls ova*r to one side. 

Plutnaffn'. < dossy metallic black or pure .silver- 
white, [Sec Itf, page 4858.] 

Andalusians. Comb, large, .single, red ; iu 
thejien large, falling over to one side. Face. red. 
Wattles, nxl, long., Ear. rather large, oval, white, 
smooth. Eye, red or orange, l.^'gs and feet, clean, 
dark alaty blaek. Bexly and carriage resemble the 
Minorca, but slightly less com pact; tail, full, flowing. 

Plmmg*'. Bright slate, every feather laced with 
dark slate or black, except the hackle, saddle, back, 
and other male plumage of the cock, which arc 
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very dark, glo.ssy. velvety looking, slaty blao. 
Tail, slaty black [22J. 

Anconas. Comb, single, erect, medium size, 
falling over in the hen. Face and wattles retl ; 
licak, yellow' with dark shading. Legs and feet, 
yellow,* mottled black. Body, compact, deep, 
Iiroatl, 'J’ail, large, flowing, the feathers broad, 
(‘arriage, brisk and active. 

tUnnififfc. Brilliant green-black, mottled white, 
the white chiefly at the ends of the feather. 

Leghorns. Comb, large, single, erect in the 
cock 129], falling over iu the hen. Face and 
wattles, red. Ear. white, large, smooth, cream 
colour admitted. Eye, rc'd. Beak, yellow' in the 
whites and buffs ; yellow or horn in other varieties. 
Bixly, wide in front, becoming narrow l>ehind. 
Brc*asl, rather prominent. Tail, full, gracefully 
ca IT ied , cnrvcxl fea thers. ra ther broad. Legs and feet, 
yedlow or orange. Carriage, graceful, alert, dignified. 

Phomtge, Whites. Silver-white throughout [23J. 

Browns. Cock : Neck hackle, orange-red, the 
feathers striped with blaek ; breast and imder-part 
of ])lumage, black: remainder of plumage, deep red, 
rc'sembling the blaek- breasted red game, but less 
brilliant in colour ; tail, black. Hen : Hackle, golden, 
striped black: brc*ast, salmon : thighs, ashy; tail, 
black, ill part brown pencjllcd; rest of plumage, 
brown, finely ]x'nt*illcd with darker shade. [8ce 1, 
page 4<)ti0. 1 

CrcKOO. (hound colour, bluish grey, the bars 
across each fcatlu r dark greyisli bliu‘. 

File. Nock backh^, orange; saddle, maroon; 
slionlders and wing-bow, dark red. Breast, thighs, 
wing-har, and tail, white. Hon : Xeck hackle, 
white and gold, as in the Vile game. Breast, 
salmon ; body, whito. 

Col.DEN DrcKW INC. Co( k : Xh‘ck hackle, straw 
colour; saddle, gold ; back, deeper gold ; shoulder, 
bright gold; eov(‘rts of tlu‘ wing or bar, metallic 
blue-black: breast, under-parts and tail, blaek. 
Hen : Hackle, white, stri[)cd with blaek or very 
dark grey; br(‘ast, salmon : tail, grey ; remainder 
of plumage, a dark greyisli black peneiliing on a 
lighter grey ground. 

Silver Dickwino. Cock: Hackle and saddle, 
shoulders and wing, covert excepted, silver ; wing, 
coverts or bar, bliu‘-black : thighs, unilcr-flutf, and 
tail, blaek. Hen; Hackle, siht'r, striped W'ith 
blaek or very dark gi ey ; bnaist and imder-finfV, 
light salmon, shading off to grey; saddle and 
wings, a silv(‘ry grey ]X‘neilled with Idaek or dark 
grey; tail, darker grey tluin the body. 

Hamburghs. Comb, double or rose, rather 
small in tlie ]>eneilled varieties, the spike long. 
[See 10, ]>agn 48r>7. | F'ace and wattles, brilliant 
red. Ear, white, smooth, round, the size of a 
shilling in the cock, and of a sixpence in the hen, 
except in the blacks, where it may reach the size 
of a florin. Fy«‘, red iu the [•encillod and -gold- 
spangled and black ; dark hazel in the silver- 
sp;ingled. Beak, horn in the ])encilled and 
spangled ; black or dark born in the black 
variety ; yellow or born in the white and buff. 
Bixly, rather small and roimded. Hackles, full. Tail, 
long, the feathers broad, carried at right angles 
to the back, the side sickles or “ hangers” abundant. 
Legs and feet, blue in all but the blacks, in which 
this eolour is darker. (Carriage, alert and jaunty. 

Plumage. Silver-pencilled. Brilliant silver- 
white ground. 0)ck; White throughout the cx- 
pogfHl plumage, except the tail, which is metallic 
bloi^k, the sickles and secondaries or hau^rs 
delicately laced or edged with white. Hen s White 
neck hackle, the remainder of plumage marked w'ith 
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t^'black and almost mathematical bats across 
each feather from the throat to the tip of the tail. 

Goldbn-pbncillbd. Cock: Brilliant bright 
golden bay throughout, except the tail ami hangers, 
vrhich are metallic black, laced with golden bav. 
Hen : Golden bay ground throughout, the whole 
plumage, the neck liackle excepted, being i)encilled 
or barred across every feather. [See 2, page 4t)(>I.J 

SiLVER-SPANOLKO. ( 'ock : Silver- white groun<l, 
every feather tipj)ed witli a bold green-bhtek moon 
or spangle. .Exceptions : The hackle, shoulder, and 
sadale of tho cock are ljj>|)ed with dianiDiid 
spangles; the hackle of the hen is stii|)ed, the tail 
is white, with aiwngles at the end of each feather. 
[See 8 , pagti 485d. J 

Golden -SPANCJ LED. rwk : Hich golden bay, 
marked as in the silver-spangled ; thci haekle of 
the cock, however, is well and clearly strijH,*d ; the 
tail is gi-een-black throughoiit. 

Blacks. Metallic bhiek throughout, the .'ihcen 
e.si)ecially brilliant. lS(?e 17, page 4S.jP.] 

Whites. Silvery white tlirouglKuit. 

Buffs. Butf of 
any rich, even shade 
throughout the plu- 
mage. 

Redcaps. Comb, 
large, rose - shaped ; 
spike, long (31 J. Eye, 
red. Beak, horn. Face, 

M'attles, and cars, red. 

Body, full, neatly 
rounded, broail. 'Pail, 
carried well up, curved 
feathers broad aiul 
long. Legs and fe<‘t, 
slate. Carriage, nhrt, 
graceful, jaunty. 

Plvimgr, Cock: 

Ifaeklo and saddle, 
r(‘d with a black stripe, 
in the centre. Wing- 
bar. black ; breast and 
under - flutT, l)Iack : 
tail, and all curvetl 
feathers, black, ilen: 
l\ieh brown- red, every 
fc.'ithei' w'ell and uni- 
formly s])angled with 
a well-defined black 
half-moon. 

Houdans. Comb, 
lcaf-sha|K% the outer 
•Klges somewhat .s<'r- 
rated, luid to soiiie 
extent an tler-like [35 j. 

Face ond wattles, mhI, 

Ear, quite small, white 
or white and pink. 

Eye, red. Beak, light h<un. Cre.st, laj jie as possible, 
coinpjwt, globular. Heard, large, l>ell-likc, aiul 
extending to the whiskers fit the sides of th<* bicf*. 
Body, brood, deep, of medium length. Xeek hackle, 
full. Tail, long, fidl, the sickles and hangers broatl 
and flowing. J^egs mid f»‘et, slate or l»kick and 
white, mottled. L'an-iagc, fthurt. 

Ptutnage. Mottled throughout, brilliant iiietffllic 
blaek itnd white, evenly distributed, slightly djirker 
in young birdn^; usually whiter after the first moult. 
The da» mottling preferred. 

CriveCOnutfS. Comb, two-horned, cle^tii, finely 
point^ /Mtd - right-angled [841. Face, ear, and 
2 ^^ Etne, red or block. Beak, dark f’orn. 
largo,' ^mdor. Beard, full «nd well formed. 


b^gs and feet, black or deep. slate. Body, large, 

square, deep, and rather long. Tail, large,' flowing 
in the cock, tho feathers broad. Carriage, the cock 
brisk, bold, and active; the hen, wnlate. 
riumage. Brilliant metallic black throughout. 
La Fleche. Comb, two-horned (V-shayied), 
< lean, round, symmetricfd 1 15, page 4858], Face 
iind wattles, red. Beak, dark horn. Ear, largo, 
numdcfl, while. Legs and feet, black or dark slate. 
Body, large, s<piarc, long, and thick. Tail, large and 
fbjwiug. th(‘ eurved feathers bj-otul. Carriage, brisk 
and active. (See 18, page 48511. ( 

Plumage. Full, rich metallic black. 

Faverolles. Comb, single, erect, even, 
sp iraled, me<lium si/o. Face, ear, and W'attlos. rod. 
Eye, haze l or grey. Boak, horn eu* white. Beard 
ami whiskers, black, with a little white [271. 
)^.'gs ami iect, white, five- toed. Body, thick and 
characteristic of the tabic fowl. 'Pail, rather short, 
neatly curved. 

Plumage. Cock : Hackles and w'iiig-bows, .straw'- 
coloured ; breast and wing-bar, black ; beak and 
’ shoulders, blac.k and 



THE VARIOUS FORMS OF C OMB, CREST, AND BEARD 
24. Ciqi t'onili (afiwill) 26. Malay or warty c.'iul 26. White er 
27. iJeanl aiul whiskers 


18 . •'^ii 

ears 30. <.^urve«l lom* t oiuh 3 
lo.sf <M)mh fa fault) 33. Siu^h 
aiul honi»'«l e<'inb 35. ly«'al' 


w'liite mixed W'ith 
brow'll : tail and 
thighs, black. Hen: 
Whiskers ami beard, a 
straw white; huekles, 
rich brown, striped 
W'itli darker brown ; 
back and wings, 
I'l owii, the shade vary- 
ing : tail to match; 
remainder of the 
filuuiage, cream. 

Bresse. Comb, 
single, large, upright, 
falling over in the hen. 
Face and wattles, ivd. 
Ears, white. Beak, 
hoi n. i/^gs ami feet, 
light slate. Body, 
medium, roiimhd. 
'Pail, Ifowitig ; feathers, 
broad, imdium length. 

PI u mage. Three 
.s 1 1 b- va r iet ies, metal lic 
blaek. W'hite, and grey. 
Ill tjie grey Bresse the 
colour of the buck is 
bluish and tho feathers 
pencilled ; the variety, 
however, is not yet 
bred to a standard. 

'Pherc are other 
French varieties, tlie 
B{irl)(‘zieu.\. tlie Mans, 
and the Courtes 
Pattes, which, among 
tulaa s, wc descrilnjil a ipiarter of a century ago after' 
rlic great Paris Exhibition ; but the French are 
very slow in breeding to any standard, and these 
>o-ca!fed varieties are still much as they were. 

Campines. Comb, single, erect, falling over in 
the ben. Eye, nearly black. Face and wattle.s, red. 
Ears, almoni^l-shaped. Carriage, erect, alert, graceful. 

Plumage, Hackle, white. Saddle of cock, w hite, 
with somewhat indetiiiitc pencilling. Tail. bln/:k, 
the curved feathers mac'kei’el- marked on each edge ; 
remaiudm* of plumage yxmeillcd, as in the Silver- 
pt^ncilled Hamburgh. The size and character of 
marking in course of transition. 

Golden Camwnks. Resemble the whites or 
silvers, except that the ground colour w go]de(\ btvy^ 
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oumb, w hite faivtl >ol)c 29. Oval 
Rose <'oml) 32. Double spike to 
ouib 34, (A’ckI, licard, whiskers, 
mb, crest, lieanl, iiml whlskei-.s 
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Scotch Greys. Conib, s]f)gK\ i^trnight, mo- Old English and Modern BaataX. 

dium size. Face, ear iind wattios. red. Eyt\ Game. Points ia all i-oMpects as in the large breeds, 

red. Beak, while or white streaked with black. Exceptions in modern game: cwkcrels, not to exceed ^ 

I/ 7 !ga and feet, white, or with a little black. Body, 20 oz., cocks, 24 oz., pullets, IH oz. Old English, 

broad, deep, and substantial. Tail, llowiiig, medium game: outside weight of cocks, 22 oz., bens, 20 oz, 

length, the feathci's broad. Carriage, graceful, erect. Blacks. CV>mb, rose. Face and wattles, red. 

Plumagp. Bluish grey ground, every feather Ear, ]X*rfectIy round, smooth, wdiite, the size of 

evenly crossed with dark greyisli hhie bars. a six]H‘nec as a miiiinnim. Breast, broad, very 

Scotch Dumpies. Comb, sinsle, upright, prominent. Wings, slightly drooping. Tail, full; 

medium size in cock. Eye, red. Beak matches feathers broad, carried back. jA*gs and ft‘et, rather 

the legs. Face, wattle‘< and ears. reil. Body, short, black. 

b ond, very d(‘e]) — this point is marked — square. PhnnfujK. Metallic green-black. Weight, mnxi- 

( arriage, heav}', owing to the depth of body and inufii, 10 oz. Hen; smaller in proportion in size 
shortne.ss of legs. '^Kail, full, long, sickles flovvintr. in comb and ear. 

lA‘gs and feet very short, white in darks and silvers; Whites. Beak, white. Eye, red. Legs, white, 

black or slate in blacks ; mottled in cuckoos. Plumage. White throughout. In all other points 

Plumage. Black, cuc koo, or rest' mbling the Dark resembling the blacks, 

and Silver-grey Dorkings. Sebrights. SiLVT<:R-L\f‘Er>, C’omb, rose. 

Polish Varieties, ('ock: (Vest, very large Beak, horn or dark blue. Eye, black, or nearly 

globular, and compact. ( ‘orub, two tiny horns, hut black. Face, wattles, and comb, dull retl or 

unnecessary. Face and wattles, red. Ears, white, ])iirph‘. Ears to match. Jx'gs aiid feet, blue- 

tinged blue; exception, in white and white-crested slate. Body, jnoinincnt and bold in breast, short 

blues ami white-crested blacks, car lobes white. hack, wings drc)oping. Tail, square, spread. 

Eye, red. Beak, horn or dark blue; exee])tion, f Carriage, short and strutting. Weight of cock, 

in whites and while-crested blacks and blues, 21 to 22 <>z. ; of hen. ISoz. 

dark blue. Body, rather deep, long. Breast, Plumage. Silver - white ground throughout, 

well rounded, and wings large. 'I'ail, rather full and every feather shnr])ly and distinctly edged or laced 

open. D'gs and feet, medium lengtli, fine, clean. with metallic green-black. The cock's plumage 

dark blue, approaching black in th»‘ wliite-crestcd resembles that of the hen, wilhout male feathers, 

varieties. Carriage, proud, erect. (Jold. Ih'ak, dark liorn. 

Plumage. Silver- laced. (\)ck : (.'rest, white. Plumage. (Jround I'olour. golden bay. In other 

wi til black at the roots and ti]): heard, laced; body respects n'sembling the silvers, 
nhimage, silver ; hackle foal h(‘rs, tipped or s])angled PeKin Bantams. IVkin Tkinbtuis are tiny 

nlnek; back and .sad<lle, laced or s|)angled at tips of birds and (*]os('Iy resemble IheCocIjin Cluna. Cond), 

feathers; shoiildeis and wings, and rest of i)ody, small, single. Eye, red or orange tending to ho 

every feather clearly laced with hlaek, the lacing golden in tlio hulTs and hlaeks, red in the j'oeks. 

rather broad. H< n : (/rest, .siher, blaek-edged Beak, yellow. Da? k sluuling in the [xirtridgi*. bhu'k 

throughout 1 26 1 : heard, la<‘cd ta- mottled; r<‘s( of with yellow edges in the blacks. Face, wattles, and 

plumage, silver, ev('ry feather black laced. <‘ars, red. Body. d(‘e]>, short, and thick. Breast, 

(lOLDEN-LACKi). Plumage n'sciiihling the silvers full. Hack, short, rising at the saddle into the short, 

except that the ground colour is golden hay. full tail. Legs and hrt, short, heavily feathered to 

Chamois ok Bi ke Poi.ish. ('oeU: Crest, hull', the end of (1 h‘ middle and outt'r toes, y(‘llou. 

white at roots and white.ti|»]»ed ; heard, huff, (^irriage, resembling that of the ('ochin. Weight . 

mottled or laced wliite ; liackle, huff tipped with 30 to iw oz. ; hens. 27 oz. to 2H oz. 

white; remainder of plumage, huff’, e.veej*t that Plumage Biff Pekins. Kich. even, leiuou. or 

the bars of wings and exposcal web of flights, tail orange-hulT. The Partridge' n'semhh's th(* Partridge 

sickles and liangers arc laced with white. H(*n : (\x-hins as closely as ]»ossihle. 

Buff, white-edged ; f)eard, resemhliug that of eo<-k ; White. Snow-uhite. 
hackle and rest, of |)lufuage, buff, white-edged. Bl. ve k. Rich, glossy black. 

White-( RESTED Blacks. (Vest, white, like a CrcKoos. Resemble the (’uekof) Cochins, 

snowball; remainder of ])lumage, metallic black. Booted Bantams. Comb, single. Face, 

White-cuksted Blues. (Vest, large and white: ears, and wattles, red. lOye, red ; in the blacks, dark 

rest of plumage, dark blue. (See 6, page tS.V). | red or brown. Beak, white; in tli« darks, black or 

White Polish. Snow-white tliroughout. dark horn. Body, compact. Brea.st, prominent. 

Sultans. (Vmih, two very small spikes Feathering, long. Tail, large, almndant, almost 

buried in the crest. Crest, large, round, <ompacl. upright, Regs and feet, white; in the blacks. 

Board and wdiiskei.s full. Fye, red, Bafk, v\ hit<* black. ( ’a rriagi', strutting. Weight of cooks, 23 oz. 

or light blue, (^omb, face, ears, and wattles, red. to 25 oz. : hens, IS oz. 20 oz. 

Bocly, deep. Breast, prominent. Beak, short. Plumage. White in the wltito and w'hi.sker(*d 

Tail, broad, well carried, long, flow ing. Ia*gs varietic'^, black in the blacks. Heavily feathered io 

and feet, light bine, Hve-toed : the feathers of the the ti])s of middle, and outside toes, 

thighs, vulture-like. Carriage, compact, Polish-like. Other Varieties of Bantams. Tho 

Plumage. Abundant, snow-white. Frizzled, Andalusian, Aseel, Indian Game, Malay, 

Silkies. (Vunb, wart-like, ]»ur]ile. Eye, hlaek. Polish, Spanish. Minorca. Tx‘ghorn, Hamburgh. 

Beak, slaty. Face and w’atlles, dark purple. Sultan, Scotch Grey, and Brahma Bantams, closely 

Ears, light blue; .skin, violet. Body, full, short, follow' the varieties of which they arc diminutive 

rather hrdad, lA'gs short ; feet, five-toed, lead imitations. The .Japanese bantams are very short 

colour. Carriage, quaint, and yet graceful. in horly and leg. They have dropping W’ings, and 

Plwnage, Whitt', soft, silk-like, fluffy. are bred in several colours. There are whites, blacks, 

.FriaPitiod Fowls. Comb, ro.se-t«haj)cd. Body, grovs, and Imffs, The curved tail feathers in the 

quaint in appearance and small in size. ‘ whites are black, sharply laced with w'hite around 

Plumage. Black, white or brow^n, every feather ctlgcs. Comb, single and large. Beak, y^Uoin*. Face, 
being purled, the tail excepted. wattles, and ears, red. Legs and ydtow. 

Continued 
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pOOT crops play a great part in temporal e 
^ agriculture. The most important an^ tlie 
potato, a staple food in ItimtM'rato lauds, turni})s 
and mangels for stock, and the sugar-beet. 

Potatoes, Turnips and Mangels. 
The potato, a native of South America, is 
now cultivated from tlic tropics to the Arctic 
(,‘ircle. Its cultivation became important in 
Ireland by the end of the scvonteentli century. 
Thence it spread to Lancashire, and luwl become 
general in the British Isles by the middle of the 
ei^rteenth century. Jt became popular in 
France, Germany, and other parts of Europe 
by the end of the eighteenth century. 

The potato crop is very liabl<i to dis<»asc5 ; 
too exclusive relianci* on it may mean famine, 
as in Ireland in the middle of last- century. 
'Die production per head is greatest in Ireland 
and Germany. In North Germany tlie potato 
is the chief food of tlio working classes, hut 
a large proportion of the crop is usc*d for 
distilling a cheap spirit. Starch is largely 
manufactured fi’om potatoes. 

Many varietk^s of potatoes are cultivated. 
New ones are constantly introduced, and. like the 
famous Northern Star a few years ago, may for 
a time command fabulous ])rices. Except in 
such cases, the potato is too bulky to ])ay for 
long transit, and tlie trade is cbu‘f1y between 
neighbouring countries. Early potatoes, w]Mi 
hiloji big prices, are im])orted from Malta, 
France, and the (.‘hanm*! Islands estlociall3^ 
'Fhey are grown for the .\merican market in 
tlie Bennudas. |See AconriJi/n.^KK, page IGtio. ) 

Turnips and mangel wurzels, a species of 
bt'ct, are largely grown as a field ciH)p for feeding 
stock. The turnip has long been grown in 
India, and is cultivated as a vegetable in most 
"parts of the cool temperate zone. As a field 
crop it became important, in Britain about the 
end of the seventeentJi e(‘ntury, and marked 
a new era in agriculture by improving tlie 
rotation of crops, and by supplying winter food 
for stock, so that fresli meat, became available 
all the year round. It is (nmiparatively little 
iLsed for this purpose in North America, where 
the climate does not suit it. 1 Ae the jiotato, 
it is too bulky to he.ar the cost of transport, 

'Beet Sugar. The cultivation of the sugar- 
beet, now so important on the pooi*er soils of 
North and Central Europe, dates only from the 
oontinenta) wars of a century ago, when French 
ports were closed to tropical produce. The 
cultivation of sugar-beet has led to a fall in the 
p£ fugsr and a vastly increased consump- 
ikin, the' Teutonic races. In 

formed only about four 
per; cent* world's produce, the average 


eonsiinijition j)er head in this country was 15 lb. 
iXT annum, while now, when beet sugar forms 
appioximately half of tlio world’s production 
and two-thirds of the commercial article, it has 
increased to six tim(*s that quantity [see Sugar 
in Food Succly, })age -1047]. 

(Jane sugar needs less labour in cultivation, 
is richer in sugar, involves less co.stly machinery, 
and is grown where labour is cheap. Beet 
.sugar requires amuial planting, a high state of 
cult ival ion, considerable expmse in fertilisers, 
exjx'nsivo processes of manufacture, and is 
carried on where labour is dear. Gn the other 
hand, it has the advantage of proximity to 
markets, and tlie n'fusi^ forms a valuable fcediiig- 
stufl for cattle. It is mneh more widely oidti- 
\aOHl in bhirojie than in the United States, 
wlierc' it is grown in California and Michigan, 
(tennany produces beet- sugar to the value of 
about £15,(X)0,000, Austria-Hungary £10,000,000, 
France £S,000,000, and Russia £0,(X)0,0()0. The 
total value of all the boot sugar produced in 
the world is about £5r),(KH),0(K). 

Tropical Root Crops. Few tropical root 
c.rops are commercially imiiortant. Manioc, 
or cassava, anativi*. of Brazil, is widely cultivated 
tlirougliout the tropics. It is propagated by 
cuttings, and needs almost no attention. In 
its preparation a- jioisonous juice must be 
extracted by heat b<‘foie it. is tit for food, fn 
South America the- dricfl aiul grated root, 
known iw jariuhn, is a stajile f(M>d. Tapioca, a 
preparation of manioc, is iinpruted into this 
country from tlie West Indies, and from the East. 
Imlies throijgji Singapore. .Much so-called 
tapkwa is in reality only potato starch. 

Arrowroot is a highly digestible starch ex- 
tract txl from the roots of various tropical plants. 
It Is obtained from both the East and West 
Indies, but the tin(‘st eonu's from Bermuda and 
Jamaica. 

Two Ollier tropiiail roots, tbougli of no com- 
mercial valium may he mentioned, the yam 
and taro. Thq yam is an important food in tlu^ 
West Indies and other tropical regions. Its 
roots, wliieh are r*it‘h in stareh, attain the weight 
of 30 lb. in some of tjie Polynesian s|MJcies. 
Taro, widtdy cultivated in the Pacific island.^, 
is an edible root of a species of arum. It is 
boiled or ground into a species of meal. Its 
leaves serve m a vegetable. 

(huger lias long lieen cultivated for its pungent 
root in the East Indies, and is now also cultivated 
in the West Indies and West Africa. The root 
stock, the ginger of commerce, is scalded and 
dried. Preserved ginger, a sweetmeat made by 
preserving the young root in syrup, is exported 
from China and the East and West Indies. 
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Stimulants and Narcotics. Stimulants 
and narcotics include hops, inViaeoo, opium, 
ten, eoffoo, cocoa,* aad sthero of leas importance. 
Hops are chiefly used for imparting a bitter 
flsYOiir 'tO' beer. They arc an expensive and 
uncertain crop. Tlicy require a rich, deep, well- 
worked soil, whic^h tlu*y rapidly exhaust. They 
-bear in the tliird year, but the crop is very liabl(» 
to fail or be short. In IflOO the yield was only 
aljoiit t) (^wt. to the acre, against 13 ewt.in lOO,**. 
Kent, Surrey, Sussex, Hereford and Hampshire 
are the chief hop counties. On th(‘ Conlincmt 
hops are extensively gi'own in ilavaria, wliieli 
brews famous Inrrs, Bohemia, and Alsaei^ 
Lorraine. In the I'liited vStates. California 
and Oregon grow most. hops. Beer, the com- 
monest Ixivcrage in Northern Kurope, is made 
from barley or otlu’r eereals, which art* malted 
by a process of partial germination which con- 
verts the starch into sugar. Water and hop'^ 
are added, and tlic whole fermented, (iermany 
leads in the produeiiou of beer, followed by 
Britain and the UniU'd States. CVatain towns, 
such as Munich in Bavaria, Pil.scn in Bohemia. 
Burton in England, or Milvvauket*- in tli{‘ United 
States, acquire a special reputation, but br(*Aving 
is carried on to a considerable extent in most 
large towns. [See Brewing in Food Si imu.y.I 

Xobacco. Tobacco, the leaf of a plant of 
the nightsliado family, is a native of th<‘ Ncav 
W orld, where, at th(‘ time of tlu‘ Europ<*an 
conquest, it was knoAvn from Canada to Pata- 
gonia. Tt was introduced into Euroi><* in the 
fifteenth eentury, wIuTe its use was at first 
vehemently opposed. Its popularity makes it a 
favourite source of ri'venue. In several Europ(‘an 
(aamtries the manufacture is a (Jovernimait 
monopoly. The tobacco plant is cultivated from 
within 3(1^ or 4(C of the e(puitor, where it 
does best, to the latitude of Soutlicrn Sweden. 
Tobacco requires protect ion against frost, a good, 
woll-draine*d soil, and a moist, warm (*limat(‘. 
The product is of varying excelUmce, according 
to the soil, climate, and method of preparation. 
The finest tobacco in the world is grown in certain 
districts of (!ulia, and is made into the famous 
Havana cigars. Much tobacco is imported from 
the Philippines into Cuba, where the climatic 
conditions seem specially suitable for cigar- 
making. T'o avoid the heavy American customs 
duties, eoiisiderabh; quantities of Cuban tobacco 
are sent to Key West in Florida, and mad<‘ 
into excellent substitute.s for Havanas by 
Cuban labour, under climatic conditions v(*ry 
.similar to tlio.se of Cuba. Porto Rico, Mexico, 
and Brazil all grow' excellent tobaccos, thougli 
the.se are leas in demand than tliat of tlie 
Philippines. 

The quality of the Manila product ranks next 
to that of Havana. Sumatra tobacco is also 
of high quality, and its fine bright leaves are hi 
gi‘eat demancl for vTapping. In the United 
States, w'hich produces about one-third of the 
world’s crop, tobacco is widely grown, but the 
southern states, and particularly Kentucky, 
lead. The great toboced markets of the I'liitcd 
States are luOuisvilJe, Ky. ; and Richmond. 
Va. There iaan immense import and re-export 
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trade. Nearly all the snuff in use is made in the 
IhHted States. Tlie fln^t^%arette tobacco is 
gix>wn in Asiatic Turkey. Tobacco is suc- 
..f‘essfully. cultirated in South Africa, Rhodesia, 
I'gnnda, British Central Africa, etc. In Europe 
it is grown in Austria-Hungary, Germany, Russia, 
the Balkan Peninsula and France. India is 
an important source of supply, though the pro- 
duet is not >f the finest quality. 

The annual mbie of the American tobacco 
crop is about £J2,000,00<J, of India £C,0(K),0l)0. 
and <»f Cuba, Russia, and the Dutch East Indies 
alsuil £3,r)(M),(K)0 each. The value of the 
tobacco produced in the Philippines is about 
£.*»( >0.0(10, a figure which w’ill doubtless greatly 
increase w'ith the development of the archipelago. 
The largest, importing countries are Germany 
and the United Kingdom. The consumption 
per head is highest in the Netherlands and Bel- 
giiiiu, where it is double tliat of Germany, and 
more than three times that of this country. 
[See Tobacco, page 4270. 1 

Opium. Opium is a dried juice obtained 
from the unript* eapsule.s of the opium poppy, 
w hich is cultivated in India, Per.sia, China, Asia 
Minor, and Egypt. Opium, w'hich j)os.ses.si.‘.-i 
narcotic properties, is one of the mo.st widely 
useil drugs in the world. Tt is the source of 
lautlanuin and morphia, both largely u.sed in 
inediciiK*. Opium is much used as a stimulant 
and narcotic in ('hina, by inhaling from a 
specially prepared pipe. 

India is the (‘lii(‘f support of the opium trade. 
In Britisli territory its cultivation is a Govern- 
ment monopoly, permitted only in parts of 
IkMigal, and of the Ihuled Provinces of Agra and 
Oiide. 3’he cultivator must .sell his whole cro}» 
at tixed prices to Govenummt agents, who for 
Av<ird it to tlie (h)vernment factories at Patn.« 
and (dia/ipur. Tin* product i.s sold by au(‘ti<ui 
monthly at Calcutta for (‘xport to (3iina. 'I’la* 
proceeds form an important item in the Indian 
revenue, wliich also receives a contribution from 
the excises opium, or the opium consumed iu 
India. Opium is grown in many of the native 
states of Raj])utana and Central India, hut il 
exported to China pays a heavy duhv at tli»‘ 
British frontier. The total net revenue from 
opium is sIoAvly declinvpg. In the ten years 
ending I8t>{) it w'as not far short of £4,00(i,(XM>. 
hut in the ten years ending 1004 it had declined 
to a little under £3,000,000. 

The cultivation of opium, though nominally 
l)rohibited in China, is very general, especially 
in Szechw an. The present Chinese administra- 
tion propoises to stop the cultivation and use ot 
opium within a short |X‘riod. Opium i.s al.s^* 
extensively growm in Persia for the Chine.He 
market. The British supplies are chiefly drawn 
from Asia Minor. 

Tea. Tea is a stimulant beverage obtained 
b\' infusing the dried leaves of an evergreen shrub 
of the camellia family, which is grown cniefiy in the 
monsoon lands of Asia. Introduced into Eiwope 
in the seventeenth century, it has= become a neces- 
sary' of life to all classes, and is an important 
source of revenue. Until the middle of last 
century the world’s supply of tea Was almost 
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exclusively derived from China, where the tea 
phmb has been cultivated since the sixth century 
a.d. Early in the nineteentli century a variety 
found wild in Assam, and experiments led to 
the rapid development of the tea industry. Tea 
is now extensively grown in the Himalayas, in 
liie Nilgiri Hills of Southern India, and in ( Vylon 
since, tlie failure of colVce about 1 881. In 187 1 , out 
of al>out r24,(X)0,(KK> lb. used in this country, 
1 10,(100,(XK) lb. came from China, and only 
11,(XXUHX) lb. from India. By I1K)1 (he position 
of 1871 was reversed, China su])plying only 
l7,btM),<KH) lb., while India and Ceylon su]>plk‘il 
‘J.‘18,(X)(),tXX) Ik, of which India furnished 
1 4S,(X)0,(XH1 lb. The introduction of Indian tea 
has led to a rapid fall of prices and a greatly 
increased consuinpt ion. 

Where the Tea Plant Thrives. The 

k-a plant has a considerable climatic range, and 
k hardy enough to resist oc*casional frost. It 
piefers a warm, juoist elimale anrl a rich, well- 
drained soil. New plantations in India and 
Ceylon are generally on mountain edges, where 
good drainages is ensured, where tlu^ .soil is rich 
ill vegetable mould, and wlune water power is 
available for the niacbinciy which has replaced 
hand labour in the youngia* ten countries. I’oa 
is grown up to 7,<MM) ft. in Darjiling and ( Vylon. 
(irowth is more rajiid at lower elevation, but that 
grown at high elevations has a special clelicacy of 
flavour. The average yiohl is from .‘KH) to rxMl lb. 
an acre, but in favoiiralilc situations and seasons 
if may exceed 1,<XX) lb. The Assam plant grows 
to tin; height of .70 ft., and has a large* leaf Tlu* 
Chin(‘se lea plant is a low' shrub, with smaller 
leaves. A hybrid of the two is generally 
vafed in new plantations. 

There are many varieties of t(‘a on tlu* market, 
due to variations in (he climate and .soil, the 
M‘ason of picking, the size of the leaf, and 
method of preparation. Tlu^ latter, including 
labour, requires, it is computed, a man’s labour 
for a day to prepare a pound of tea. Tea, therefore, 
C{\n be profitably grown only where labour is 
abundant and clu'ap, and for this reason, rat her 
ll»an climatic causes, it is practically confined to 
Mic luonsoon lands. Picking is (‘vcryw herc done* 
by hand, and in full season a good piekc'r can 
gather from 20 lb. to ‘10 lb. a day. In India and 
Ceylon, the picking takes place every few days. 
In the latter, where there is practically no w int<T, 
tea is produced almost all the year round. In 
China the subsequent processes are done by 
hand or foot, but in India and Ceylon machinery 
i*^ used, as <;leaner, t(uicker, and more etlicient. 
Die t('a is graded and packed in chests lined w it h 
sheet lead or in airtight packages. Brick tea is 
moulded under pressure. The eheapor grades of 
brick tea consist chiefly of refuse*, and are^ H<*nt 
to Tibet and other parts of Central .Asia. 

Tea is also grown in .lapan (<hicfly exported 
to the States), Java, Brazil, Transcaucasia, 
the south-east of tho United States, Jamaica, 
Natal, and Madagascar. 

How Tea is brought to Europe. 
Tlie routes followed by the tea trade have U'cn 
greatly modi tied in the last half-century. Before 
the opening of the Suez Canal tea for Wt'stern 
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Europe came round the Cape in special fast 
olipiiers. It now* comes by the Suez Canal. Tlu* 
finest teas for Western Europe, and for Russia, 
are hirwai-cUHl liy the Siberian line, as an ocean 
voyagt^ somiwvliat injures the flavour. The 
American tea formerly went by the Suez Canal 
and the Atlantic, but is now forwarded to 
the Pacific ports, and sent overland to the 
market of tin* East. 

The Briti'^h Empin* is the lareest consumer 
of t(‘a. The consumption in Australia exceeds 
7 lb. n head ; in the United Kingdom it is ()^•er 
(» lb., and in Canada, 4 lb. Holland, the larg(“^t 
consumer outside tlu* British Empire, uses onlv 
U lb. a head. 

Tlie .so-called Paraguay tea, or y(‘rba mate, 
which also grows iirSoutlu*rn Brazil, consists of 
the leaves of a species of holly. Us stimulating 
propiMtics rc-cmble th(>'?c of tea. It is much u.scd 
ill South .Vmerica, Init is in no demand in 
Europe. 

Coffee. Codec, w ith similar stimulating pro- 
jxTtics, is obtained by drying, roasting, and 
grinding (h^^ seeds ov beans of a t.ro])ic shrub of 
tlu^ same family as the cinchona. Tlii.s attains a 
consi(h‘rab!c lu'iglit when wild, but is pruned to a 
bush under cultivation. U bears a red liorry not 
unlike a. cherry, w'bich contains one or two 
s(‘cds. 'rhese are first pulped and then dried, a 
les.s good result being obtained if these processes 
are reversed, as in Brazil. The .seeds are then 
deprived of tho cndocarp, (‘leaned, and sorted, 
pr(K‘(sses in which machinery is now' largely used. 
Tin* quality of codec dejicnds partl}’^ on ag(‘, 
partly on the mode of sorting. Java codct*, 
formerly a (h»vernnu‘nt monopoly, u.scd to bo 
seasoned for several years. Machine sorting, as 
practis(‘d in tlic New' World, s(*cures a uniform 
size, but does not rej(‘(‘t bad berric'S. Tho famous 
Arabian cod'ei*, still caih'd Mokha, though 
th(‘ market is now' Hodcida, is hand-sorted, 
and in Cairo and Constantinople fet(‘hes an 
eiKuiuous price. The finest rievor rc\ach(\s We.stern 
Europe. 

The Home of the Coffee Plant. Tho 

cofToe plant is le.ss hardy than tea, and is v('ry 
sensitive to frost. It is chietty grown within 
tin* trofiics, but near the (‘(juator, where the 
lowlamU ai'«‘ too liot, it is grown iq> to 0,000 ft. 
(icnerally tlic range is up to about .S,<MK>ft. Moun- 
tain slojies cleared of trees suit it well in suitable 
latitudes. 'I’hc young plards rccpiirc sliad<‘, and 
bananas and otlaa- frail trees, arc growm for this 
purpose*, 'flic plant is probably a native of 
Aby.s.siina. when* it has long b(‘(*n cultivated. It 
wa.N introduced into Arabia in the fifteenth 
c(‘iitiirv, and became gciU'rally known in Europ(i 
in the sevc'iitiM'iith ( (‘iiturv. In 1050 the Dutch 
introdiieed it into Java, and in the eighteenth 
century it was iiiiroduee'd into the W(.*sl Indies 
and S<»uth Aiucriea. The Brazil provinces of 
Rio Janeiro and Sao Paulo are now the great 
source of tlu* w(uld*s co(T(.*e, iirodueing over 
10,(XMj,fK)0 lb. annually, vaiiual at over 
£20,tKKl,Of.Mj. 'Die other eofTee-produeing lands 
arc Colombia (70,tXXUXK) lb.), .Java, Venezuela, 
Guatemala. India, whon^ it is grown in the 
cleared slop(.*.s of the Western Ghats, Ceylon, 
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where the cultivation is^now insignificant, Mexico, 
Porto Rico, Salvador, Costa Rica, Arabia 
(ll,000j000 lb.), Haiti, West Africa, and tho 
Shire Highlands. It has also been successfully 
introduced into Queensland. Tho laberian 
plant, though inferior in flavour, withstands 
the leaf fungus iM'.ttcr, and is now being intro- 
duced into Ck?ylon and elsewhere. The ‘chief 
eoffcc-iinport ing countries arc the United States 
(871,000,000 Ih.), Orinany (370,000,000 Ih.) 
Kranee ( 185,(H10,(X)0 1 b. ), Holland ( 103, (XX), 000 Ib. ) 
and Austria-Hungary (07,(XM),0(M) 11).). Holland 
is the largest eonsuiner (145 h^’id), Nor- 

way, Sweden, tho United States and Helgiuni 
consume over 10 lb., while the consumption p(‘r 
liead in this country is under j lb. 

C^offee is frequently adulterated with cliicory, 
parched grain, pease, etc. Of these, ehicory is 
the least, object ionahle. 

Cocoa, (a)eoa, or to be corj-<'(*t. cacao, is 
obtained from the seeds of a tropical tree indi- 
genous to Alexico anrl tropical America, where it 
was in use at the time of the European discovery. 
It rc([uires a hotter climate than ootToc*, a 
deep, rich soil and abundant moisture. If j^rowii 
under sluido it is w(‘ll suited to the tropical low- 
lands. It is chiefly grown in Ecuador (marktM, 
(hiayarpiil), Veiie/Aiela (market, Uaraeas), Brazil, 
some of the West Indies, ( Vylon, and Java. Tlx* 
large, bright, fleshy pods arc^ allovv(*d to ftM-nx'iii, 
and are then dried in the sun. W’hen roasted and 
split, they are known as coma The fle.sh is 

rich in mitritiv(‘ as w(*ll as in .stimulating pro|H^r- 
ties. It contains a largi* proportion of fat (cocoa 
butter) and starch. 'Plx^ formei' is extracted in 
th<' manufacture of elioeolate and cocoa. 'I'he 
latter is frequently adullerat(‘<l by the addition 
t)f a large quantity of starch. Uhcx'olate is the 
favourite Ixnau’age in S])ain, Avhoro it was early 
intrf)duce(l by the Spanisli compierors. It is al.M> 
much used in Eranee. 

Coca and Kola. 'I'o tlicse stimulants may 
l)e added coba and kola. Coca is tlie leaf of a 
shrub’ indigenous to South America. It is said 
to render exertion t*asy, (‘ven with scanty food 
and sleep, and facilitate respiratioii at high alti- 
tudes. it is consequently highly valued by the 
rndians of South America. It forms an ingi’ci- 
dient in some tonic w ines. Cocaine, an alkaloid 
obtained from it, is used a local ana'sthotic. 
Tho kola nut, the seed of a West African tree 
now cultivated iu Mauritius, the West Indies, 
and tropical Amovicn, is similarly used in the 
Sudan and other ])arts of Africa. In Europe it is 
employed as a lonit! and as an ingiedient in some 
cocoas. 

The Pulses. Tlie ])ulscs, or pod- bearing 
plants, arc represented in this eoinitiy by the pea 
and bean. Tiu^ pm is suited to the cooler parts 
of the tempeiate zone, and is imported into this 
eoiintiy from lX‘nf)i:irk and North America. 


The chick cultivated in Southern Europe, 
India, and tropical South America, is an im- 
portant article of food and trade in this region. 
The heun has many varieties suited to different 
climates. It is used both as food and fodder. 
The beans imported into this country come 
from Egypt and Afediterranean countries. Soya 
hmns are an important crop in China, Japan, 
and India. Lentils are groAvn in Germany. 
Southern Euit)pe and Egypt. The mroby or 
lot‘ust, is imported from Cyprus and Portugal, 
{*hiefly as cattle food. Various piilst's are 
grown as fodder plants in this country, and still 
more in the Mediterranean and other regions 
with dry summers. Alfalfa^ or lucerne y one of 
the mor(^ important, has deep roots adapted to 
a dry climate, and is extensively grown round the 
Mediterranean and in the drier i)arts of North 
ami South Auu'iiea. |Se<^ AoRicuT/ruRE.] 

Sugar Cane. Until the beginning of the 
nineteenth eentiiiy tlx^ world’s supply of sugar 
was derived wholly from the .sugar cane, a mem- 
ber of the grass family, .somewhat re.*^enibling 
maize in its iuiri])e state, and yielding, under 
pressure, a. strongly sacehariiie juice, ’rhe 
European discovt'itus of the New World intro- 
duced the sugar eaiie into the West. Indies 
and I lx* adjae(‘nt. mainland, where it was grow n 
on a larg(* scah* by slave labour. ’Pix* abolition 
of slavery, and tho competition of beet sugar 
•under a system of bounti(‘s, lias led to a decline 
in the sugar cane indust ry, espeeially in the West 
Indies. |S»‘(‘ Food Sditly, )mge 305*2. J 

Ex<*(*pt in the basins of the Amazon and (.!ongo 
tlx* sugar (uiiie, Avhieh requires heat and moisture, 
is wid(‘ly grown within 34° of the equator. 
India and Uhina are large iirodueers, Imt ex- 
port litth*. Uulia, .lava, the Gulf (-oast of the 
Ihiited States, Mauritius, the Pliilippiues, and 
Hawaii are the chief sources of the commercial 
siqiply. Tlx* caix* is also cultivated in Natal 
and tro])ical Australia. J’he yield per acre varies 
from 10 or 12 tons up to 34 in Hawaii. 

A litjuid residuum tbrnied during manufacture 
is know n as ntoki-sMP.'i, and is used for making rum 
a.nd for other purposes. 

The Enormous Consumption of 
Sugar. Sugar, a co.stly hixury little more than 
a century ago, is now almost a necessary of lih'. 
and a valuable article of di(‘t. Tho consumption 
among the Teutonic races is very large, a con- 
siderable ])roportiou lieing in the form of jam 
and I’onfeclionory. In Australia tho annual 
eousiimption reaches 10I.J lb. a head, in New' 
Zealand OflJ Ih,, in the United Kingdom 88J lb., 
and in the United States flS.J lb. 

.\11 the agricultural crops hitherto described 
are food-stufls. The groups treated in the next 
article inrlude those of industrial importance. 
These are the libre ))lants, tho oil seeds, dyeing 
and tanning materials, flrug.s and miscellaneous 
useful plant s. 
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SOAP 

John McAuthuu 

So-ip, in a strictly chcniiciil si'iiso, is ;i ucncr.il 
icriii applied to salts of fatty acids, (u* compounds 
fornicd when a base combines with a fatty a<id. 
Industrially, bowevor, the term is restricted to the 
compounds of the alkalies potash and soda and 
tatty acids. 

'riioart of soap-making <lal<\s fiom \erv early times. 
Pliny, in th(5 lirst « entiiry, dcserilx's a crude soap 
made from goat's tallow and tlui ashes from 
heech-trees ; \vhih‘ among llu; ruins of Pompeii. 
<l(*stroyed by an «*rn|»tioii of ^[oimt Vesuvius in 
70 some soap aiul tivc. remains of a soap- 

making cslablislimcnt have, been discos ered. In 
early times various oils and fats were saponified 
hy treatment with the alkalim* aslu's of wood and 
seaweed, but with the iiitnaluetion of Lehlaiic'.s pro- 
cess for the manufacture of so<l:i (see Alkalies j 
and tlio discovery of the constitution of fatty bodi(‘s 
by CheM’Cul, the industry was placed on a scientilic 
as well as a '|»raetieal basis, and has now assumed im- 
mense propprfinns in all (Ik* ci\illscd 
countries of the world. 

Properties of Soaps. Soaps are 
known as Hard (soda) soaps and as 
.S’o/f. {p(dash) soaps, according to tlu* 
base emjdoyed. They ar<* easily soluble 
m watxM' and in alcohol, tlu'ir a<(Ucous 
solid ion.s ])()s.sessing charaetcristio iath(‘r- 
iiig properties. \Vheii solutions of hard 
soaj»s are mixed with salt (sodium 
chloride) the soap is precipitated; Imt 
ill the (;ase of soft soaps the action 
is ditVerent, a ibnddc decomposition 
taking place, whereby a soda-soap 
is formed, and potassium eliloridt' 
remains iii solution. 'fhe dctci«»eut 
powi'c of SOU]) is generally imdtastood 
to be due to the hydrolysis taking 
place in presence of water, wIk'U 
the soap is partially decom])o>cd with forma- 
fion of an acid-soap and free alkali, the 
latter enabling the water to come into 
intimate contact witli the surface, by i(‘- 
moving the greasy film which resists (lie 
action of the water alone. Tiie cleansing power 
of soap luiH also been explained by tlu* in- 
herent pro])erty — which soap solutions possess — 
ef emulsifying fats, «iu(l thus relc.ising the foreign 
matter. 

Raw Materials. The most important f.its 
and oils used in the manufacture of haril soaps 
arc tallow', various greases of animal origin, laid, 
coconut oil, palm oil, palm-keriu'l oil, cottonseed 
oil, etc., as well as resin and fatty acid.s. For .-oft 
Hoa)j« vegetable oils are generally used, sue)) as 
cottonseed, linseed, olive, etc., and .sometime^ tlu* 
fatty acids derived from these oils; also the better 
Molalities of fish oil. The fatty acids are .sometimes 
not; ined by the hydrolysis* of the fat by the 'l‘w it- 
ehell proocH.s, rejfciiTcd to in discussing (aiidle.s. It 
lia.s been recently .shown by W. Corinstein and others 
that it is po.ssible to liydrolyse glycc*ri<.h's In* the 


fcrm<*ii(. or enzyme, present in castor seed, by allow - 
ing it to .act upon tlu* glyceride kept in a state 
of rmulsion by slightly acidulated water. This 
f.ict has l)c(*n iitilis(‘d iiuliistrially for obtaining 
f.atty acids of good colour from such liipiid oils 
as cottonseetl, linseed, etc., witli the oliject of 
employing the fatty acids in the making of soap 
a!id recoxcring tlu* glxacriu. 

The alkalies ara list'd in tlic form of a strong 
.solution, or “lye," of tlu* hydrate of tiie n‘spt*«'- 
tive base, soda or potash. .Many luanutaeturers. 
iii^teatl of dissolving the solid caustic soda for the 
]»urpo.se, llud it more ct'onomical to caiislicist* a 
solution of (*arhoiiate of soda, or .soda-ash, by 
means of lime, and (‘imcentrate the solution to 
the rt'Muired strength in vacuum evaporators. 
1'lu* n'action taking place is represcntt'd by the 
etpi.it ion ; 
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Siliente of soda, carbonati* of soda, and borax 
are sometimes employed to increase 
(he detergent propt'rlie.s of hard .soaps 
and to harden lliem : and a neutral 
salt, sik;}) as siilfihab* of soda, is often 
added for tlu* latli'i* pur]) 0 .se, as well 
as to add weight. 

Making Hard Soaps. The pro- 
cess of saponification of oils ami fats 
by alkalies for the production of 
soaps depends upon tlu* con\ersiou 
of the glycerides into salts of the 
alkali metals, glycerfil being 
eliminated. 'I’his is shown by 
tlu* iof’jw'ing ecpiatioii, which 
re[ues(‘nts the rcactum with tri- 
stcaiinc (the principal glyceride 
ill tullow) and caustic 
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d’lu* principal methods of clfecting sa poriiti<'atiou 
arc : 

1. Hy the diiecl neu I ralisat ion of fatty acid.>A 
1)V a solution of caustic, or carbonated alkali, o!<*i«- 
acid being gciu rally used. 

Hy licatiiig tlu* neutral fat and alkali, in pr<-- 
.scncc of water, in a i loscd boiler, or itulorlan, under 
pressiurc 

,*{. By the ((>1(1 process, consisting in acting upon 
the neutral fat w itii an adjusted quantity of alkaline 
Ivo ju.st sullicieni to elfeci the .saponification. 

4. By the hoUnfij process, in wdiich the neutral 
fat is first saponitied with a comparatively W(*ak 
solution of caustic soda, tlu* .soap “ saltcvl oujt, ’ 
lo he afterwards tinislu'd, and tiie glycerin sejia rated. 

The last two processes named, wliicli a»e those 
m(»s( extensively U'-ed, will now bo brielly de- 
scribed. 
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The Cold Process. proooMs possesses 
the advantage o£ simplicity, and can be carried out 
with quantities of mateiial and jvith inex- 

IXMisive plant. The vessel in which the process is 
conducted consists of n, steam -jacketiMl pan, pro- 
vided with a mechanical agita tor. The fatty matter, 
preferably coconut oil or talIow» or a. mixture of the 
two, is heated to about to to® C., and strong 
caustic soda lye, of r2.> to 1*35 specific gravity, 
gratlnally addc<l. while the Jiiass is thoroughly 
mixc<l by (-ontimious agitation. The strength 
of the lyc. d(‘))cmls 

tlie^ a 
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and the saponi- 

ticatiou boc.onu's complete in about tw<‘nty-four 
hours. It is obvious that the materials iisetl must 
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be of the best (pialitv, as any impurities present 
nccessjtrily roinnin in tlic soap; the glycerin, 
eliminated from the fatty matter, is also prcstait 
ill the tiiiishcd soap. Soaps made hy this jiroeess 
are liable to «’ontain a slight excess of fre<^ alkali, 
or of neutral fatty matter, and arc not generally of 
the lino.st quality. 


The Boiling Process. Tins proc ess is by 
far the most, important of those r(‘feiTe<l to ; it 
serves for the maiiufaeturo of the great bulk of the 
soaps generally met W'itli, and yields products 
superior in (piality to those obtained otherwise. 

’rhe iron vessel, known ns .vf>up-.‘u/q>rr, fioa p-puu ^ 
or kttt/c, in which the saponilieation is carried out, 
is generally cylindrical in form, and capable of 
making 30, tW). and even 100 tons of soap. It is pro- 
\ ided with two e<)ils. one [U'lfoniled, for siqiplying 
“ o]Mjn ” steam, the other closed, for ‘ close” 
steam. 1'he fat tv matter is IliMt boile<l with weak 


soda-lye, and tlie boiling continued until a saiiqde 
on examina<ion ap|M‘ars somewhat lirni, and has 
only a faint caustic taste. ( \)nsid«'rahle exjx'rienee 
is required t«> know when the first stage of the 
]irooes.s lius been complet<‘d, and, incleed, this 
remark ai>]>lies to the siu'.eessfid carrying out of all 
the details of soap manufacture, AVith tlie object 
of .separating the partially formed soap from the 
excess of water, from Mie glvi’erin dei ived from the 
fatty matter, and from tlie im|)urili(’s of the alkali, 
salt, in the solid state or as •<trong brine, is add<‘d 
to the eontents of th«* co})per, wlien the soap ri.ses 
to the surface as a more or less granular, curdy mass. 
Tills part of the ju-ocess is known as graining or 
cutting the sraip. The lower layer or ” spent lye ” 
is removed, and treated se])arately for the reeovery 
of 4he glycerin and of the sail [.see (Jlyecriii]. 
'rilc granulated soap is then boiled wdth water and 
fresh lye, in order to eomplete the sa])onitieation of 
tlie fatty matter, and the ludf-sjKmt ” lye is 
removed after settling, and may be used for the 
saponification of another quantity of fresh fat. The 
eontents of the copper are boiled once more with 
free .steam and added lye, to ensure complete 
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saponification, this ojieration lacing known as 
snaking the soap. 

Thiee qualities of “ boiled ” soap are generally 
recognised, known respectively as curd, mottlvd, 
and fitted, the distinction dejxmding mainly upon 
the manner of the ti*entment of the .soap subsequent 
to the various operations just described. 

Curd and Mottled Soaps. Forthcnianu- 
factiire of these varieties, ivhen the soap has been 
“ made,” thf‘ boiling is continued by means of 
close steam, in order to concentrate the lye, and 
the soap is rcmovisl after settling. Tallow is 
generally u.s(*d for the host (piality of curd soaps. 
(Jennine mottled soajis are made from darker fats 
than those employed for curd soaps, stuth as mcltefl 
fats, hone fats, etc. 3'lieir rharaeteristic apjiear- 
ance, from which they derive their name, is due to 
the jaesenee of impurities in the materials used, 
which segregate a.s the ma^js cools. It is a common 
practice to produce artitieial mottling of soaps of 
this ela.ss by the introduction of oxide of iron, 
ultramarine, etc. When a st^lution of silicate ot 
soda is added, as well as of tdher salts, a hard soap 
may be obtained, alfbough as mueli as 50 per cent, 
of water may bo present, or more than double that 
contained in a genuine mottled soa]», needless t<t 
say, to the serious loss of the user. In justice, 
howevia*, to tlie hoiu'^t manu/aeturer, it- should In* 
stated that in many easi's th(‘ demand for cheap 
.soaps lias eomjwlled him to place ujion the market 
products of inferior quality, which he <*annot 
eoiiseientiously recommend. Mottling cannot now' 
be always retiarde*!, as it was some lifty years ago, 
fls an indieati«>n of sxood quality. 

'I'he ]n’aetiee of /iiivnring, nr .sHiraling, is by no 
means eontincfl to soaps of the mottled description. 
^Mottled .soaps are largely ns<.*d for laumlrv work. 

Fitted, or Yellow Soaps. 3'he best 
<iualities of <oa])s of this class are made from tallow 
of goo<l colour, and the infV'rioi* qiialita's from dark 
coloured t dlow, greases, etc., ri‘sin being an essential 
eompoiKMit of lioth <pialities. When the soap lias 
been made,*' as aln'ady explained, the content- 
of tl»e <M)p])er are allowcfl to stand for some hotir>. 
(he lye run ofT, and the whoh; hoihal with more lye. 
if necessary, to lit" tlie soap, so that, while if 
contains tlie pr<.)j>er propratioo of water, it may 
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« i('ntly ’* o]>ea 
lo allow" ill' 
impurities t-' 
settle out. 'I'li'' 
mass is tliea 
allowed to stand 
for some day>. 
when a sejjua- 
tion into thrcf 
layers takes place 
— a sonjiy scum 
or fob ” on tla* 
surface, whieli 
»an l>e workid 


up in the next 

batch of soaj) ; the iiiiished. or “ neat " soap in tie* 
centre, which is removed for cooling: and tin- 
“nigre." or dark-eolonred alkaline lye midcriioatli. 
wliieh can he utilised for tJie making of soaps of 
dark colour. 


In Kngland, under the general designation of 


wnshra, but distinguished hy various fancy names, 
there have Ixam recently iutrodujjcd certain yellow 
soaps, made }«iucij)ally from cottonseed oil, and 
generally smaller promrtions of tallow, cofmiiut 
oil or ])alm -kernel oil, and re.«in. I'heso have an 




By means of a. row of iron teeth 
upon the bottom rolb r, the soup is removed in 
the form of thin shrods or ribbons, and in this 
condition it falls upon un endless bond of tine wire 
gauze* and is carried thiough a heated, well- 
ventilated, chamber, where it is rendered eom- 
f»araiively dry, about 10 to 12 j^er cent, of water 
remaining in tlio ))rodiict. The colouring matter,* 
wfiicli is^ generally an aniline derivative, and the 
perfume may be added before drying, but it is 
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Soap or Washing Powders. These non 
sist of mechanical mixtures of soda erystals (Na._. 
(lO^, lOHgO), or soda-ash (Na.jCO;i), and dry soap, 
and arc prepared by grinding the materials together 
until the mass is reduced to a state of tine powder. 

They are powerful, altljoiigh not economical, 
detergents, and arc useful for the cleansing of 
kitchen utensils and other greasy articles. 

The following table gives the percentogo com- 
position of three well-known brands: 1 And 
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2 are of English, and 3 is of American, mauu' 

facturc : 



GLYCERIN 

Bv John M(\Arthioi 

Cilyccrin, or glycerol, was first 

isolated by the Swedish chemist ScIktIc, in 177lf, 
in the preparation of lead ])laster from olive oil 
and litharge, and named by him the “ sweet 
principle of oils.” 

It is now obtained ;is a by-product in the 
hydrolysis or saponification of oils and fats in fhe 
sienrine candle and soap industries, a fat, like 
tallow, yielding about 10 per eent. of glycerol. 
Within comparatively recent years much of the 
resulting glycerin was run to waste, but the im- 
])iovement in the methods for its recovery and 
pufitication, and at the same time its extensive 
a]iplication in various industries, have enabled 
manufacturers to coriv«‘rt this foiinerly waste 
product into one of value and profit. The erndo 
glycerin of commerce varies in (quality with the 
particular process of sa])onifieatiou empK^yed; 
tlie principal qualiti(‘s art; mponifkation or mmllr- 
(jhjevrin and soap-lyc (jlyci riu. 

Saponification Glycerin. This is ob- 
tainctl in the making of stearine, discussed iiiuUu' 
Caiidle.s. The glycerin- water, or “ sweet- water,” 
obtained by the hydrolysis of tlie fat, is coneentrated 
by means of steam, preferaf)ly in a vaeuum evapora- 
tor, until a speeifii* gravity of about 1 *240 is reaebed. 
corresponding to about t)0 ])cr cent, of glycerol. 
This product varies in colour from light yellow to 
dark brown or black, according to the (piality of 
the raw fats employed, and contains generally 
from 0*25 to I'OO ])er eent. or more of salts, con- 
sisting of lime, magnesia, etc., from the base used in 
the hj’droly.sis, besides dissolved organic impuritas. 

Soap^lye Glycerin. 'I'lie .sjient lyes result- 
ing from the “cutting” of the soap generally 
<*ontain from 4 to 8 per eent. ot glycerol ; c ommon 
salt is also present in ec^nsidcrahle (piautity, besides 
smaller pro]U)rli()ns of caustic soda, carlxmate of 
soda, and soap. The lyes arc, [mrilied by treatment 
with mineral acid, in ]M’csencc of certain eliemicals 
siieh as sulphate of alumina or ferric sul]jhate; 
by this combiiKal treatment the alkal' is neutralised, 
the soap deeom|)Osed, and the fatty and resinous 
acids as well as organic impurities precipitated. 
The, solution is filtered, neutraliscil with soda-ash, 
again filtered, and coneentrated in a va(Mmm 
eva].oralor, which is constructed so that tla* excess 
of salt, as it separeJes from the lye, can he removed 
from the evaporator while the ])rocess is in operation. 
J’he finished crude glycerin has a specific gra\ily 
of 1*300, and contains generally about 80 per cent, 
of glycerol and 10 ])cr eent. of salt. 

This quality, on account of the higher per- 
centage of salt and the 1 ow(t percentage of glycerol 
present, has not the same commercial value as 
saponifica tion glycer in. 

Purification of Glycerin. The first 
successful process for the purification of crude 


glycerin wa.s tliat invented in 1855, by the lata 
Mr. (1. F, Wilson, F.R.S., of Price's Patent (,Viidle 
(Vjmj)any Limited (English Patent No. 301, 1855), 
whereby the well-lmown “ Price’s (O^aierin ” wua 
manufactured. Thi.s piwcss consists in distilling 
tlie glycerin in an atmo.sphere of siqierheated 
steam, and although its original form has now 
Ih-cii somewhat modlfii'd, tlio process is imiverHally 
u^'cd. 

''J’he stills aiul cuudensers em])loyed vary in form, 
hut are .somewhat similar to those used for fatty 
acids [.^ee Candles j fhc'y are made of eopfx^r or 
and the glycerin is distilled, in some cases by 
superheated steam with the assistance of fire, and 
ill other eases by steam alone, 'fhe whole apjiaratlis 
is generally worked under a vacuum, which, by 
reducing tlie temperature of distillation, assists in 
prcMuiting the decomposition of the glycerin. 
Strong glycerin of 1*240 to l*2r)0 s})C(‘ilie gravity 
is eolleeted from tliose eondensers near to tlie still ; 
the weaker glyeeriil from the other eondensers is 
generally coneentrated in vacuo and re-distilled, 
'fhe strong glyicu’in, which is pale yellow in colour, 
is deeolorised by tr^Nitment vvilli animal (Jiarcoal 
ami tiltercMl, and is sold as (liMiHrd gfycrriii, or it 
may he eoiieiuitrated to a, spevifie gravity of 1*202 
for dyiifunitr. ghtcirni. 

Chchiindij/ pinr gh/nrin, is obtained by a 
second, and sometimes ))y a third, distillatiou, 
and is generally linished by treatment with 
a small (plant ity of pure charcoal, and afterwards 
liltcu'ed. 

Properties of Chemically Pure Glv« 
cerin. Cliemic^ally juire glycerin, ns reipiired by 
tlie Ihitish Pharmaiaipcria has a s|K;cific gravity 
of I'LhiO at 15*5® (’. ; it is not absolutely free from 
w'af(‘r, containing lx.‘twia'n 2 and 3 per cent., the 
chemical substance, glycerol, having a .miccifio 
giavjt-y of about 1*207 at 15*5® V, Chemically pure 
glycerin is a colourless syrupy liquid, free from 
odour, and ])ossessiiig a sweet, ])loHsant taste;. 
It should he free from aiscnic, metallic, and earthy 
impurities, and from fatty and mineral acids. 
Wlum ex'iiosed to cold for some time, at or below' 
0’ ('., it forms rhombic ('rystuls, which rapidly 
(li'li(|uesce. on expos..re to tho atmosphere, h 
boils at 21K)® ('., and at a liigher tompc*rature burns 
with a iion-luminous tlauic\ (ily('erin has a great 
.••lliiiity for water, and mixi's with it and with alcohol 
ill all proportions, huf it is insoluhln in etlmr. It 
is a viry j)OW(‘rful solvcmt, dissolving many suh- 
slaiicc'.s which aio practically insoluble in W'ater. 

Applications of Glycerin. Cliemicaliy 
}mic orveerin is cxtcmsively. employed in pharmacy 
and surg< ry. Its solvent action renders it useful 
ill making solutions (.»f various drugs. On accouni 
of its nutritive value, it is often taken internally 
as ji substitute for cod-liver oil. It is largidy used 
as an application in diseases of thc/skin, being eim 
ploved ;is a vi'hielo for motlieament.s ; and lu 
conihination with such aiitiseptks as boric and 
.salie\ lie acids, it is useful as an ajqilicalion in certain 
discjisi's of tlie throat. Olyeerin is usc'fiil also as 
a pre>^er\a(ivo fluid, and on this ai^count it forma 
an muiortaiit eoiisliluent of vaccine lymph. 

Distilled glveerin is usi'd in calico-printing, in 
tlu' preparation (/f leather, and in the manufaeliiro 
of copying inks and printers’ rollers, and for mixing 
with water to lower its freezing-point. But by 
far tlic most extensive application of distilled 
glycerin is for the making of nitro-glyeerin for 
dynamite and otlier exfilosives; for this pm-|X)so 
the glycerin .should contain as little water as 
possible. 
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essential oils and perfumes 

KsHcntkl or volatile oils arc an imi)oitant class 
of oils wliMjh differ from the division known ns 
fixei oils by the fact that they aro more or less 
vaponrisable without alteration, and possess dis-. 
iinctive odours. This definition cannot l>e strictly 
applied in every case, but it suffices for all jmictical 
purposes. It is the ])osscs.sion of charact4‘ristic 
odours and the roarly volatility that make essential 
oils of such value to perfumers. 

Distribution in the Plant. Kssential 
oils are of vegetable orkjn, and are di^lribiiletl in 
all parts of the plant - flower, fruit, stem, bark and 
root; but this is not always so in (la^ same plant. 
Pine trees aie an exam])lo of the occuiTencc of 
the same oil in all parts of the plant, but in the rose 
the, perfume or essential oil is found only in the 
flower ])etals. 'I'he oranj:^e. tree is ^K^niliar in yield- 
iiljjj distinctive perfumes from various parts of the 
plant — th(‘ flowers yield <jil of neroli, the leaves oil 
of ]>etit ^raiu. ami the rind of the fruit., oil of 
orim<?e peel. \Vhil4‘ flo\\<‘rs are inore ofttm 
fume yield<*rs, and i^ive by far the tnost plea.saiit 
scents. 


comprising pinene, camphene, limonene, dipentene, 
thujeue, k/ichene, sylvestrene, phellaiidrene, tcr- 
pinolene, terpinene, cadinene, carvestrene, car- 
yophylleiie and cedreno ; (2> camphor compounds ♦ 
such as l)orii&ol, camphor, terpineol, pnlegiol and 
menthol ; (3) the geraniol and citronellol series, 
including geraniol, linalol, geranaldehyde, and 
{•-itronellol ; (4) benzene compounds, the most 

important of wbicdi arc cymene and its isomers, 
elmvicol, eugenol, safrol, thymol, carvaerol, benzyl 
alcohol, lx.‘nzuldehydo, salicylic aldehyde, cimia- 
mie aldehyde, carvone, benzoic acid, salicylic 
acid and cinnamic acid ; (5) aliphatic compounds, 
other than tlie geraniol and citronellol scries, 
which comprise methyl alcohol, ethyl, alcohol, 
])ropyl alcohol, acetic acid, valeric acid, hydro- 
cyanic acid, allyl thiocyanate and the paraffins. 

Many ess(*ntial oils consist of a mixture of iliiid 
and solid constituents, the fluid lacing known as 
tlM‘ dtropkne^ and the solid part as the skaropkna. 

'I'l rpenuIvSM oilx^ or eoncentrn.lcd essential oils, are 
obtained by de]>riving oils of their terinme, usually 
the odourless portion. 

Processes of Extraction. Tlie methods 


How Essential Oils 

(.*haral)ot has conducted a .seric'j 
of exi)eriments with a view to 
tracing the elaboi'ution of per- 
fumes in ]>laiits, using for the 
])urpose ^M‘p]H'nuiiit and basil. 
’Diere ap]K*ars to be no doubt 
that the essential oil is yao 
diiccd in the (‘hlorophyll- hear- 
ing parts of the plant. It was 
noted that tlic essential nil 
derived from the ehlorophyll- 
Ix^aring (green) ])arts is rii'lier 
in esters, (lie more odorous part 
of essential oils, and hecoiucs 
i’i<.*hor as vegetation advances. 
Suppression of inflorescence wa> 
found to cause an accumula- 
tion of the oil in the green 
parts. 'JMie Howvrs as formed 
heeome richer in water, the 
])etals containing a higher pro- 
portion of water than the rest 
of the organs. During the 
fuller devehipmeiit of a flower 
the essential oil becomes richer 
alcohols. In the f*ase of the has 
lial oil is formed mostly in the g 
the period of Howering, and tloc 
]KU'io(l of flowering. 


Formed. 



7. KSSKNTtAL OIL STILt. 


cslcr.s ami in 
ant the essen- 
parts before 
*s during the 


of obtaining the essential oil of plants varies aceord- 

ing to the delicacy of the oil. The 

■ chief methods are: (r/) distillation : 

(/>) <’.\pie.ssion ; (c) »‘xtraction by 

\\ si»l vents. 

\\ Distillation. The ]»r(uesH of 
distillation is the one most frequently 
us(‘d. The vegetable matter is jilaecal 
in a copper still |7J with water, 

and heat is applied. This 

causes the water to lise ag 

^ sliaim, containing, mixed with 

5 it, the essential oil of the iilant. 

^ 'riie steam is led through a 

"X worm or condenser, the result- 

X ^ ing liquid being allowed to rest 

X some time, when it scparal<‘s 
layers — oil and water. 
^ Tlie oil is separated by a simjik* 

/ X/ ex |>edient of decantation. Modi- 

licalions of the above process 

H 1 consist in the use of steam 

^ * pipes as (he heating agent 

OIL STILL suspension of the 

vc‘gelablc matter in a wire 

cage, the ubjei t being to ]>revemt scorclihig. The 
water which comes aw'ay with the oil i.s strongly 
llavouretl with the ])lant jierfiimo, and is used in 
medicine for tiavouring imrposes, or, a.s in the 
« ase of rosew'ater, for toilet- articles. 


Influence of Soil. Sunlight ta\om's the 
formation of torpene eoni|>ouml<. ami experiments 
aro being comliieted to sec what cfb-ct the 
addition of certain ehemical.>. to the soil will 
have on the composition of the oil. As an 
instance of the difference in the i'om])osition 
of the essential oil yielded ))y the same ]dant 
on different soil la vernier niay be mentioned. 
Plants grown at Mitcham, in Siiitcv, contain only 
about 7 to 10 ])er cent, of linalyl Mc<’tJite, xvhereas 
tho same plants grown in the South of France 
frequently contain over .35 p(M’ cent, of the same 
body. Peppermint plants cultivated in soil to 
which sodium chloride or sodium nitrate has been 
atlded yield an oil richer in ester than one cultivated 
without such addition. 

Chemical Composition. The chemical 
constituents of volatile oils have been the subject 
of long investigations by ohemists. The following 
are the chief organ Jo constituents : (1) tho ter]x»nes, 


Making Otto of Rose. As an illustration 
of the distillation process tho manufaetiirc of otto 
of rose may be cited. The ]nire odour of the rose 
is “ uniqm*, umleiinable and incomparable.” Otw, 
or attar, is tla^ name given to the oil of rose. Tlie 
ros(‘ garden of the world is situated in the Balkans, 
the most im])ortant centre of tho industry being 
Kezanlik. Jtom Damnscena is tlie jwrticular 
variety of rose cultivated in Bulgaria. The llowcrs 
grown for tlu‘ distillation of the otto are gathered 
iH'fore they liegiii to open and just licfore 
sunrise. M'he time of gathering has an important 
iiilluenee on the otto, both in yield and odour. A 
garden of an acre yiekls about 100 lb, of flowers 
every day for three weeks. The distilleries are, 
as a rule, primitive buildings. The still [8J is of 
»'op|)er, about 5 ft. high, re.sl-ing on a furnace built 
of bricks or stones. The condenser is simply a * 
straight tube pjxssing obliipiely through a wooden 
vat. The fuel for heating the furnace consists of 
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wood. Water for condensation is . 8U]i})licd by a 
wooden gutter susjjended over the condenser, 
'rhe still is charged with lO kilogram nies of flow'in-s 
just as they are gathcre<l and 75 litres of water, 
and the joints of the still are luted Avitli clay, 
'rhe fire is then lighted, and after an hour and a 
half 10 litres of^lirjuid, having distilled over the 
fire, is withdrawn. The distillate is received in 
two flasks of 5 litres each and placed on a shelf to 
root The still is then reelmrged, and wlion 40 
litres of distillate have been collected, this quantity 
is put in the still and 5 litres of distillate eollec.teci, 
containing all the otto of the larger quantity. 
'Die liquid is jfiaecd in a glass vessel of .v|)eeial 
sliaixi, and the otto that floats on the water is 
separated by a small funnel-shapf^l dipper. 'I'lie 
yield from 3,000 kilogrammes of flowers is I kilo- 
giainme of otto. Modern juetbods of distillation 
arc now used in the newer factories. 

Expression. This is the t)rocess use<l in 
Southern Italy for obtaining essential oil from 
lemon, orange, and bergamot jieels, but in reality 
very little pressure is employed. 'I'ho principle on 
which the extraetion is carried out may he illustrated 
by bending a jncce of orange ]X*(‘l, wljoii a fine 
shower of oil and water will be seen to be ejeeted. 
ill |W‘eIing a lemon or orange, a. little of the oil is in 
fliis way often ejected into the eye, causing consider* 
able pain. If a pieec of sjujuge be jiressisl on the 
liended jiocl, the oil is absorbed, this being the 
method which goes by the name of t be spiujna proi'ess. 
'Die ixcl of a lemon or orange is cut off in three 
slk'CS by a workman, who jmsses them to an assistant 
sitting on a low' chair, witli a common quality hath 
s|K)nge, worth about sixpenei', in one hand. With 
the other, he jiressof? the slice of jkjcI against the 
sponge, jiressing the edges of the jicol only with the 
fingers, the object being to press the eon vex jiioee. 
of jieel as nearly flat as jiossible. The amount of 
pressure used is vejy slight. Tln^ sjiongi' is |H‘riodi- 
cally stjueezed, a. workman by this method jirodiieing 
I J II), of oil of hmion |K*r day. Another process is the 
/^i'nrzctta ])roeess. The fruits are cut into halves, 
tbe pul]) removed by a kind of spoon, and all ])arts 
wf the jieel are then pi’cssed against a s|)oiige by 
('onstaiitly turning it in the palm of the hand. 'J’lio 
machina process is a meclianical nn-tlnKl a])])iie(t 
laincipally to bergamot, as the round, regular shape 
of the fruit makes it very suitable for mechanical 
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treatment. A dozen bergamots of equal si/.e arc 
placed in a round copper receptacle ])rovidcd with 
a lieavy lid, which jests on the fruit ; the interior 
of this receptiicle is provided with lino, small teeth, 
and the wiiole revolves round an axis ; tJic teeth 
rasp off the outer layer of the i)eel, which contain.s 
the oil, and this pulp is filled into long woollen hags, 
from which tl^ oilJaro]»s on gentle prc.ssure. 


Extraction by Solvents. Eujhnmige [9] is 
« priK'css employed for extriwiting the ^HM-fnme from 
flowers, and w apjilicable to those flowers like 
jasmin and tuberose, which contain only an 
iijsignifieant amount of ))erfnrne, but continiio to 
develop and emit perfume. A thousand kilo- 
grammes of jasmin by ilistilJntion yield 17^i grammes 
of essential r)il, but by rnflenragn gr.annne.s 
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are oiitained. 'I'ln*, procc'ss consists in spreading 
upon glass trays, framed witl) wood, about 3 in. dee]), 
a layer of s])ecially ])roparcd fat, about I in. Ihielc. 
'Die tray is then K]ainkled with the flowers, which 
arc i-encweil from day to day, the fat in tinje 
iM'cuniing saturated with the odour of tlie llowors, 
'I'be iXM'fiime, or essential oil, is dis«olvt*d out from 
the fat by means of alcohol, forming an i.rtrncU hut- 
Ihe j)erfumcd fat is sold as a iM)tnitih\ In sonje 
fai'tories. warm, melted fat is emjiloyed for extracting 
the oilonr of flowers, the heat being maintainod at 
a delinite tmiqs'iatme. \'olatilc solvents are also 
em])loyed instc'ad of fat, exam])les of these being 
]M‘troletim ctlicr, (“hlorofonn, I'arbon bisnl))hidp, 
and moths 1 chlorid*’. 

The table on next jiagt' gives the names of best- 
Known essential oils, the sources, the ]),irts yielding 
the oil, and the use of the o/l being briefly indieated. 

Various Aromatic Produce JifthfitN of 

(liJotuI and lial<ain. (>f oleo*rt‘sins. cnnsificred 

to tx’ deriveil Iroiii Halm moth ii(h tot (jifrodeusr, 
Kiinth, or its varieties. AVhen fresli, the oleo- resin 
is of the consistency of lioiu'y, of a grccnisli yellow 
colour, and with a ])<jw'crful, pleasant odour, recalling 
that <»f rosemary. It is liigldy esteemed in the hkist 
as a cosmetic unguent. 

fioff^oni of Evru is a fragrant balsam extracted 
from the trunk of Mffvoxtjfoii i^ninr, Klotzscli, 
wlich grows in the western ])art of the State of San 
Salvador. It is a dark-biv)w n, tliick liipiid, with a, 
smoky, balsamic odour, w'liicli becomes \«‘ry agree- 
able w'lien warriual. If is used in ointiiK’iits and in 
incense. 

Hafsahi of I'ofit. is obtained by exiulation after 
incision in tlie baik of .\f //m.ii/fou Irtfaift ni. It. is a 
liiiht-hrowi), soft resin, which hccomc^5 haixler by 
aye, hut softens by the w.irinth of the hand. It is 
use<| in fumigating eom]K)uiuls, and largely in 
medicine a'? a. cough remedy. 

/f'/ce/a is a gum obtained from Sfgror baorMut. 
There are two chief kinds in eommerce, Sumatra 
.iiul Siam. Both arc inqtorted in blocks, the Siam 
lx‘ing the better on account of its delicate odour, 
recalling that of vanilla. Both yield Ijenzoie acid 
when heated. Benzoin is used in iiicen.-se, in uuhH- 
cine, and as an ingiedient in face Jotionn. 

Camphor is derived from (Hniiftmowitut camphora, 
Ncx*« and Ebcrmaier, by boil lug the wood of tlio 



SOURCES AND USES OE TFiK CHIEF ESSENTIAL OILS 


h.'iiijf of KsMciitiiil Oil. 


Ui.Ur. OH U#e of thr Oil, 


AlJiioiid oil (bitter) 
Amlier oil 
Ambrette seed oil 
(M'usk seed) 
Anise oil . . 

.\rnini root oil 
llasil oil . . 

Jleocli tar oil 
lierKumot <Hl 
Birch tar oil 
Cade oil 
Cajuimt oil 
Camphor oil 

Caraway (til 
C'lrdanioTii (til 
CaHida (til . . 
(Vdaroil .. 

Ceh’ry oil 
ChaiiioimU" oil 
(Cherry l.aurel oil 
CiniiuiiHtm oil 
Citrouella oil 
Clove oil 
Copaiba f til 

Citriunder oil 
Cub(d) oil 
t'uiidn (til 
Dill oil 

Kueaiyiitus oil 


J-’eimel oil 
Caultlieria oil (win* 
t(T gri'en) 
(leraiiium <tll 
Cuaiacum oil 

Hop (til 
norsemint oil 
Hyssop (til 
JiiiiipiT oil 
Lavender oil 
Lemon <til 
Lemon Brass oil . . 
Limes oil . . 

Mai'e oil 
Marjoram (til 
Mustard (til (Nola- 
tile) 

Mvreia oil ( Lav nil) 
Myrlleoll.. 
XiitnmBoil 
Olibannm oil 
Opitponux (til 
Orantje-llower oil 
(neroli oil) 

Oraime peel oil . . 

Orris (til 

Parsley (til 
Patchouli (til 
IViiiijntyal oil 
PopiHTminl (til . . 
Petit Brain oil . . 
Pimeiitit oil 
Pine oil 

Hose oil (Ott(t (tt’ 

I rose) 

Hosemary oil 
Santal itll 
Sassafras oil 

vSnvine (til . . 
Spearmint oil 
1 Star anise oil 
Tansy oil .. 

Tar oil 
Thyme <til 
Turpentine oil 
VetivtToil 
‘Vl{inj?*Ylang oil . . 


Primus amyBdalns, var. amara he C. . .! 
Piiiili‘8 suecinifer, (Joejipert (exiinet)..; 
Abclnntsehus iintseliutus, M(ten(‘h 

i 

Plinpiiiclla anisum. Linin'* .. 

Arni(‘a niontuna, Liniu* 

Oeymum basllienin, Linne 
Kanus silvatica, Limn* .. 

('itrus berBuinia, Uisao et Poiteau 

Betula alba, Jiinne 

.ninipeniH oxyeedrns, Linin'* . . 

Mclaleiiea h*ueiidendron, Liiiin* ..j 

CinnaiiKtinum eainitlntia ( Linin'*). Nfo 
et Lb(‘rniai(*r 
Carnm (’arvi. Linin'* 

Kiattaria repens (Sctnin'raf ), Bailloii .. 

Cinnamoinnm cassia 

.Iuni|i>*rHs ViiBiiiiana, Liiiiic .. 

Apinm Brav(*oh*n8, Linin'* 

Anthenils nobilis, Linim . . 

J*ninus lauro-cerasuH, Linin'* 
Cinnamoinnm zcylanicnm, Breyn 
tJynibopoBon nardus, Slapf. 

KuKcnia aroinafica {Linin'*), h. Kiintze 
Copaiba Langsdi trill (Dcsfoiitaines), h. 
Kiintze 

Corlandruni sativum, Linin'* 

Pipvr cubeba, Liimti fllius 
Cutninum eyininum, Linne 
A net hum Bra veohMis, Linin'* ..| 

Iviicalyptus Blobulus, Lubillardierc, L. | 
(Meosai C. von Miudler, and other 
sitecies 

F(enlculum (^ipillaceum, Gilibert 
(Taiiltheria procumbens, Linin'* 

S(‘veral sp(‘(*i(;s of pi'larBonium 
(Jualacumoflicinale, Linin'*, and G. sanc- 
tum, Limn* 

Huinulus liipulus, jdinm 
Monarda punctata, Linin'* 
llysRopus (tilleinalis, Ijinin* 

.luniperus eoinmunia, idiiin* 
ijavandula ottieinalis, Chalx . . . . i 

Citrus llmoinim, BIsso .. 

CymbopoB<tn tlexuosiis, Stupt 

(Mtnis limetta, Uisso 
Myrisfica IraBi'ans, Houttuyn . . 
OriBamim rnajitrana, Limn* 

Brassica iiiBi'a (Limn*), Koch .. 

Myrcia acris, 

Myrtiis communis. Linin'* 

Myristica iraurans, Houttuyn .. 
iSpt*(*ies of Bosu(‘]lia 
Opoponax chironiuiu, Koch .. 

Citrus vniBaris, Bisso 

Citrus vulBaiis,Bisso, or C. Aurantium. I 

Linne ! 

Iris Bcrmanica, Linne, i. pallida, Lam., 
and 1. thtrentina. Linin' j 

Petroselinuiii sativum, Hotfmann ..j 

PoBostennin it.itchonli, Pcllei .. 

Mentha pul(*ttium. Linne 

.M(*ntha piperita. Smith .. .. ..I 

Citrus biBaradia. Duhann*! 

Pinienta (ttlicinalis, Lindley 
Pinns silvestris, Linne 
Bosa dainasitena, Mueller 

Bosmarinus otllcinaris, Linne 
Santalum album, Liiiiie . . 

Sas.safras variifolium (Salisbury), tt. 
Kiiiit/.e 

.hmjp(*nis sabinn. Limn* . . i 

Mentlm viridis. Linin'* ..j 

lllicium venim, ll«tok(*r tiliiis . 

Tanaeet urn vulBare, Linin' 
idmis ]taliistris. Miller, and otlier spe« iee 
Thymus vulBaris, l.iuin'' . . 

Pimis pnliistris, Miller, and other species 
Vetiveria zizanioides. Stapf. 

CananBii odorata, Hooker fdius ct 
Thomson 


Bitsaeea* 

Coiiitera 

Malvaceu' 

rinhellifera* 

Composlta* 

Lahiata* 

Cupiiliferre 

Butaei'ii' 

Cnpulifer.o 

Conifera* 

Myrfaeea' 

Jiniira«‘ea* 

.rmhellifene 
Scitaminea* 
l.aurac(*a* 
Conifera* 
I'lnbellifeia* 
Conipo.^ita* 
Bosaeea* 
I.auraceat 
<iraminac('jn 
.Uyrt a ceie 
Li'Bumimiei'a* 

Uinlti'llifera' 
I’ilteracea* 
Cmltellifera) 
Cmbellifenn 
M> rtae(*at 


Cnibclliteriii 

Krieaeea' 

(Jeranlaceai 

Z>Bit|diylliM*ea.* 

Urtiiaeeas 
Lahiata* 
Labiatat 
(Vtiiir'era^ 
i Lahiata* 
Butueea* 
(traiiiina(*(*ie 
Butae(*a* 
Myristit'aceie 
Lahiata' 
Crncifera* 

Myrtae(*a‘ 
Myrtacea* 
Mynstiea(*ea* 
Bnrseraci'at 
' I'lnbelliterai 
B utaeea* 


I'liibellilene 

Lahiata* 

Lahiata' 

Lahiata' 

Butueem 

Myrtaeem 

Conifera' 

B(tsa(*eie 

Labiuta'. 

Santalaeeie 

Lauraced 

Conifera* 
Labiuta* 
’^raBmtliaeeai 
Comfiosita* 
Coni fi ne 
(.abiata* 
Conifera* 
firamlnaeefip 
Anoiiuceie 


seed 

fossil resin 
seed 

fruit 

root 

herb 

tar from wood 

rind of fruit 

tar from wood 
wood 
leavi*s 

(vimpbor l>y- 
l»roduct * 
fruit 
seeds 
wood 
wood 
fruit 

flownr tieads 
loa\es 

leaves and bark 
Brass 

flower beads 
oleo-resin 

fruit 

unripe fruit 
frill I 
Iriiit 

fresh li*aves 


strobiloB 

lierb 

herb 

fruit 

fr(*Rh flowers 
fresh peel 
Brass 

rind ol fruit 
urilhuh* of seed 
iK'i'b 
s(‘e(ls 

Icav es 
J(*aves 
si*eds 
Bum resin 
BUiii r(*sin 
fresii flow(*rs 

fresh peel 


flavour 

medicine 

pertujue 

medicine and ttavoar 
inodiclne 
perfume 
medicine 
perfume 
perfume 
niedieine 
medicine 
uu'iiiciue 

niedieine and flavour 
tlavour 

flavour and perfume 
lierfume 
flavour 
medieirn* 
flavour 

niedieine and flavour 
Iierfuine 

medicine and tlavour 
niedieine 

nu'dicine and flavour 
medicine 

medicine and flavour 
medicine 
iimdU'ine 


jne(li(;iiie 

flowers 


flavour 

medicine 

medieine and flavour 
medicine and flavour 
medicine and iierfuino 
medicine and perfume 
perfume 
perfume 
flavour 

me(li(*ine and flavour 
medieine 

perfume 

medieine 

flav(tur 

tierfuiue 

perfume 

perfume 

flavour and perfume 


fruit 

h*av(‘s 

hi*rb 

herb 

h'lives and fruit 
nearly ripe fruit 
leaves 

fresh flowers 

leiiN (‘S 
wood 

hark of root 
tops 

fresh herb 
fruit, 
herb 

tar of wood 
leaves and flowers 
oleo-resiii 
' root 
flowers 


medieine 

lierfuiiu* 

medicine 

medicine and flavour 
perfume 
medicine 
medicine 

perfume and flavour 

perfume and medieine 
medieine and perfume 
perfume and flavour 

medicine 

medicine 

medicine and flavour 
medicine 
medicine 
medicine 
medicine and arte 
perfume 
Iierfuine 
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ti'OO in water, and leading the Ktema (which contains 
1 lie camphor in the form of vaixjnr) into inverted 
earthenware pots. It is rc-subliined in Knglnnd by 
heating with quicklime and charcoal, the va|X)iu*s 
Iwing led into glass bell jars. Camphor is a while, 
fough, semi-crystalline solid mass, very soluble in 
alcohol, and slightly soluble in water. It finds 
innnerous uses in perfuniory and medicine. 

frankincensefOY ()liba)inni/\H \ised principally for 
compounding incense for use in churches. It, is 
obtained from various species of BomxUm, 

Myrrh is a reddish ohm-rosin, obtained from 
fUdmmodeMdron myrrho, Noes, much used in toilet 
perfumery. 

Stora.rt or StyniXy is yielded by Sfyrax offiehudifi, 
Liiin. It is an opaque, grey, semi-tin id resin, of the 
consistency of honey, exported fioju Arabia. It is 
used in incense. 

Tonka, or Tonqufn bean, is tlie seed of a legu- 
minous tree, Di ptrrh: odoraia, Willd., which inhabits 
(hiiana and Venezuela. It contains about 1*5 per 
cent, of an CKlorous principle, eoumarin. IVmka 
bean is largely used to flavour tobacco, in sachet 
powder, and for tlavouring purpo.sc.s. 

\aniUa is obtained from VnitiUa idauijoUa, which 
is gfown in Mexico, Reunion, the Seychelles, and 
.lava. H is in the form of Ihin pods, fi in. to 12 in. 
long. The aromatic principle, vanillin, occurs in 
(piantities varying from 1 to 2*75 ])er cent. It is 
also made artificially. Vanilla is u.sed as a llnvour 
for eho<mlatc and eonfeci i<»nery, and in the com- 
pounding of nuinerons licpieurs and perfumes. 

Perfumes of Animal Origin. Mmk is 
obtained from the musk deer, Mo'ichus moschiji’riis, 
liinn,, in bags or pods, containing an average 
quantity of half an ounce. Tlic pods are often 
adulterated, the high price i)eing a greatr incentive 
to sophistication. It is a, most persistent |X‘rfume, 
and, like other animal perfumes, is much cmplo 3 m(l 
as a fixing agent in iK‘rfiimery. A tincture in weak 
alcohol, sometimes with the addition of a little 
animonia, or fixed alkali, is tJ)e form in which musk 
is employed. Ariitieial unisU Is referred to in 
next column. 

Various animals give out an odour of musk. These 
are OndraUi ziheihiva (the (^inadian imisk rat), 
Myyah moacovita (Russian imisk rat), Borex iudicuH 
(Indian musk rat), Bos nwschat uh {www-k ox), and 
AiitvloiXi dorem, but they are very little employed 
in ]K‘rfnmery. 

is a secretion of the civet eat, r//vi7</ 
intla and F. zibethu. 'Phe (xlour is more powerful 
than musk, but its diffusiveness is not so gri-at. 
On being much diluted, the odour of civet bceomcN 
Irearable, and even fragrant. 

Amberyris, the biliary eoncretion of the spermaceti 
whale {Physetfr mneroev phahffi), is a ])rodu(’t of 
disease. It has an odour recalling musk, but is more 
rlelicatc. Its use is for giving jixjrmaneiK’o to other- 
odours, and a handkerchief scented witli ambergris 
retains the (xlonr even after being washed. U is 
a rare pi'odnet, but is occasionally found in large 
pieces lucky whale fishers. Ambergris costs 
about £5 to £10 an oimec, but is often grossly 
adulterated. 

Synthetic Perfumes. The modern in- 
du$try of man ufae taring perfume from cotil-tar is but 
a small part of the great triumphs which chemistry 
can claim to have acThieved. fSome of the most 
exquisite Odom's in modern perfumes are mami- 
facturod caitii'cly from aniline products, and although 
«ome perfumers allege that tlie natural fioral odours 
have a bouquet which art cannot match, it is safe 
to .say that the ixrpularisation of jierfumery has in 
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a great measure been brought about by the origin- 
ality of synthetic iicrfumes. Oil of almonds may bo 
said to bo the first syiithetic odour, Mitschcriieh, 
in 18.34, discovering the exact connterpart in nitro- 
bemol — a coal-tar product. Nitrobenzol is known 
as oil of mirbanc, and although the odour is the 
same as bitter almonds, its poisonous properties 
prevent it being used as a llavour. B*;nzaldehydx, is 
another artificial oil of almonds which is soluble in 
alcohol. These artificial ])roducts are cm})loyod in 
txM'f liming soap. Artificial vanillin, which repro- 
duces the (ulonr of vanilla, was first made by 
'Piemann, in 187-1, from eoniferin, but now the most 
important method of pre^iaring vanillin is by the 
oxidation of engenol, the chief constituent of oil of 
cloves. The eugiaioi is tii-st* converted into iso- 
engenol by treating it with'caiislin potash. The 
acetylation product is oxidised, by which .acetyl- 
vaniilin is cbleny formed, and this yields vanillin 
by s]>litting olV the acetyl gioup. V'anillin is in 
line white needles, possessing an intense odour 
of vanilla, and ilis.solves in alcohol, water, and 
glycerin. Coinuarin is the tK'culiar odour of 'Ponka 
bean, which is employed in making “ New-Mown 
Hay" |XM-fnme. It is now made artificially by the 
act ion of raustie soda on phenol, a sodium salt of 
salieylaldeliyde being formed : thi.s is aix'tylated, 
ami tbf* acetyl eomis)uiul, heated to a high tem 
perature, splits up into eoumarin and waler. Cou- 
niarin dissolves in alcohol and oil, a little oil being 
usually assrx'iated with it for fixing purposes. 
/I(lioiro/HNf\ or piperonal, is an artificial product 
with a th'ligbtful odour of lioliotrope. It was origin- 
ally made from pijH*rine, the active p*'inciplo of 
pcpIHT, but is now made from salVol. the principal 
const ilnont of oil of sassafras. It is used to make 
“ White Holiolropo” yxM-fume. s\\(hrpine, or anisic 
aldehyde, is the substance used to give “May 
blossom *’ or “ Haw thorn " perfume. It is obtaineil 
as a by-pi-odiict in making eoumarin, or can bo made 
from anisr'ed oil. i'innamic nkhh/d>i is artificial 
einnamou made by the aiilion of i'austie soda on 
iHuizaldehydo and acetic aldehyde. Tapinrol is a. 
liquid e.xaetly ixqrroducing the odour of “ White 
Lilac.*’ It is made by the action dilute sulphuric 
a<'id on terpene h^^d.ate. Ionnto\ or artificial 
violet, is the basis of the ])opular "Parnra Violets" 
perfume. It- >vas first made by ’Piemanii, in 189.3, 
by submitting a mixture of »*iti-al (obtained from 
lemongrnss oil) and acetone to the action of hydrates 
of the alkaline earths in the ])i-esenco of water, and 
then eonvei l ing tlie kel one-])Seiulo-ionono into iononc 
by the .action of dilute acids, ft is sold l ommorcially 
as a 10 ]M‘r eiait. solution, wliieh is dilnterl to make 
violet jerfiiuu'. Artifivinl musk was first made in 
1842 by the action of nitric acid on oil of amber, 
but the arlili(!ial musk of to-day is made by the 
Raur expired jxitent, and is a f j’i-nitro derivative of 
butyl toluol. It is a white crystalline powder, soluble 
in oi-gaiiH? .solvents. ArTtficial mruli is tlie methyl 
ester of anthraiiilie acid, but other compounds art^ 
;i|so sold in imitation of orange flowers. Other arti- 
ficial ])erfumes are amyl salicybdo (resembling 
orchid and trefoil), benzyl aretatc (like jasmin and 
ylang-ylang), (jemnud (rose odour), rhodinol (ayn- 
ihetic ro.sck and vilivid (like oil of vi'tiver). Many 
artificial ethers have fhe odour of fruits, and are 
employed in com])oun<ling fruit essences for* 
llavoiiring purposes and aerated waiter*^. 

Analysis of Essential Oils. The diief 
points in the examination of essential oils for the 
detection of adulterants are> the determination of 
its Sfxjcific gravity, ridraetivc index, rotation, 
melting and solidifying ])oinls, and hoiling f"X>int. 
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The specific gravity is taken in a graduated 
sfKicitic gravity Iwttlc of a capacity of 25 cc. or SOce. 
Tlic bottle must be carefully cheeked, and allow- 
ance made for any deviation from aeeuracy. The 
ten)])eratiirc of (K)'^ F. or 15*5° C. is that most con- 
veniently cmployi'd in this operation. The s|i€'eitie 
gravity of very small (piantities of oil is determined 
in small S]»rengel tulx's. The refractive index of 
an essential <nl is determined in an ordinary s|>ectro- 
scope. !r}ie figure for the refractive index of essen- 
tial oils is always high, but on account of the small 
limits witliin wliicli oils ditTcr its (((‘termination is 
not of great ]»raclical value. Tin* rotation of an 
essential oil is, however, of much U'^c in establishing 
identity and detecting adulteration. The polarise(>p(* 
iii used for doterminfng the rotation of an oil, tlie 
uiBtrumcnt being (h'scrilxal in (he artich* on Sugar 
Analysis. The m(‘lting and stilidifving j»oin(s arc 
determined hy means of an accurate thermometer 
heat or a firezing mixture being (‘in phyed aeeording 
to the (d)j(*ct of the lest. 'I'hc Ixiiliiig jioiut is d(‘ter- 
mincd by means of a tlierni()nu‘t(‘r, whil(‘, if tht‘ 
examination is dirt‘ctcd to discovering the eon- 
stituent fraetions of an oil, special fra(‘tionating 
llasks arc employed. 

Detecting Adulterations. Fixed oils 
arc dctcct('(l by ])laeing a few drops on a piece of 
absorbent paper. JCsscntial oils ex aporatc and leave 
no r(\sidiic, Avhile a lixi'd oil h'avc's a greasy spot 
on tho paper. Alcohol is (let(‘et(‘d liy shaking tlie 
essential oil with ten times i(s volume of wati‘r in 
a graduated tube. If tlie oil is a])preeiably redu(‘(‘(l 
in volume, tiu* pres(‘n(a‘ of a (‘onsiderable quantity 
of alcohol may usually be inferred. d’urpcntin(‘ 
may lie often (letected by the jiolariscopc. 

Perfume Recipes. 'I'he following are given 
ns characteristic r<‘ci)H‘s for com|»oun(l |M.‘rfiimes. 
'rh(*y show the method of pr(‘paring tliest‘ products, 
and give an idea of how the various odours arc 
hleiuled. The aleoliol used is that known as r(‘(‘ti- 
tied grain spirit, or (le(xlorise(l alc(»lH)l, as it is 
im])ortant that the basis shall be (|uit(‘ free from 
any odour that would modify I lie resulting per- 
fume. 

Lavvndtr ll'(//(7'. Oil of Fnglish lavender, S 07, . ; 
ro.sewat(‘r. 1 ]»int ; aleoliol, S pints. J>istil till 
8 ])ints of pnxiuct is obtained. 

Oil of lU'roli, 3*, oz. ; oil of 
ros(‘mary, l.l oz. ; oil of orange pei‘1. S oz. ; oil of 
Ix'rgamot, ll oz. ; aleoliol, 5 gallons. 

I/utuffiri/ U'atrr. Oil of rosemary, 10 dr.; oil 
of lemon, 3.1 dr. ; aleoliol, 1 .1 pints. 

Uoncjf W'ttir. Oil of bergamot, 7^ dr. ; oil of 
lemon, 5 dr. ; oil of lav(‘n(l(‘r, 4 dr. ; oil of clo\ 

4 dr.; tinetureof orris (1 in I), 1 junt ; orang(‘- 
tlow(‘r wat«‘r, 1 pint ; alcolud, 2 pint''. 

/y.s‘,v lioHiiHit. Otto of r()s(‘, I (Irojts ; oil of ncroli, 
2 (1ro[)s ; (‘s.s(‘nc(‘ of musk (2 dr. in 15 oz. alcohol), 
40 drops ; jasmin (‘xtract, 5 oz. : tin' tuie of orris, 

5 oz. ; alcohol, 4 pint.s. 

Jorki'f/ (Vuh. .l.•l‘':|uiu (‘xtract, S oz. ; io'>:e extract, 
2 oz. ; (\sseu(*e of musk. 2 oz. ; (iueture of 'ronka 
bean (I in 4), 4 oz. ; alcohol, I pint. 

U hifr Lihtc, TerpiiK'ol, 10 dr. ; aUobol, I pint. 

Oltopnna.r, Musk, 1 oz. ; v'anilla, S oz. ; Tonka 


and add tincture of orris, 4 pints; millofioiir e\. 
tract, 8 oz. ; oil of orange iieel, 2 oz. ; oil of berga- 
mot, 2 oz. ; otto of rose, l.J oz. ; oil of opoponax, 

1 'bz. 

ir/^iVe /»W. Oil of geranium, 40 drops ; otto of 
ro.se, JOO drops; ja.smiii extract, 4 02 . ; tincture of 
orris, 4 oz. ; water, 4 oz. ; alcohol, 1 pint. 

Parma Violf l. lonone, 3 dr. : tincture of orri's, 

10 07.. : ehloro])byll, to colour ; ak‘ohol, 30 oz. 
Ylaar/- Yhiny. Oil of ncroli, 0 drops ; oil of lemon. 

0 dro[»s ; otto of rose, 15 drojxs ; oil of ylang-yhuig. 
50 drops; essence of musk, I dr.; aleoiiol, 2 
pints. 

Florida Water. Oil of lavender, .J oz. ; oil of 
lemon, A oz. ; oil of bergamot, .1 oz. ; oil of neroli, 

2 dr. ; oil of melissa, 1 dr. ; otto of rose, 20 drops ; 
aleoliol. 3 pints. 

Hujf Hum. Oil of bay, l dr. : oil of orange-pee!, 

1 dr.: oil of pimento. I dr. ; water, 4 jiints ; aleo 
liol. 8 pints. 

Mdhih ur Sachet. Powdered orris root, 10 o/,. ; 
musk. 5 gr. ; civ(‘t. 10 gr. ; otto of rose, 20 drops; 

011 ot neroli, 20 drops ; oil of clovu's. \ dr. ; oil of 
bergamot, 1 dr. 

I*ol-Pourri. Orris root, I 07 . ; vanilla, 1 (v/.. ; 
einnamon bark, I oz. : cloves, 1 o/.. ; (ul of laviuuU'r. 
10 drops, oil of neroli. 10 dro])<. 

fureu.^ic. Olibamim, 20 0 /.. ; l)enzoin, 0 oz. ; 
storax, A oz. 

BooKs on Essential Oils. Books on iIk 
subj(*ct of (‘ssential oils, whicli may be recoin- 
mend(‘d. are as follow ; 

“ ( 'b(‘mjslr 3 ' of F.s.scntial Oils and Artificial 
Perfum<‘s," by h'. 3. Parry, (Scott, (Jr(‘en- 

wood t't (V).. London.) 

" Notes on Fssential Oils,'* b\' 3'. II. W. l(lii>. 
M.P., 10(10. (Idris A f'o., London.) 

“ l)i(‘ A(li(‘riscbcn 0(‘1(‘,” by F. Oildenu‘ister ami 
F. HotTman, ISOO. (Spring(*r. B(‘rlin.) 

An Fnglish lianslalion is publislu'd in tlic 
l'’nit(‘(l States. 

l)i(* .\t b(‘risclu‘n Och*,'* by W’. S(Mumh‘r. 
IIMM). 3’ wo volimi(‘s are now published. (A’oii 
\’ert A Co.. Leipzig.) 

“ Lets lluil(‘s Fss(‘ut H'llcs," by F. Charabot, 3. 
hupont, and L. Pillct, 1800. ( Ih'rangcr, Pari'..) 

Books on Perfumes. 3'rcatis('son perfumer 
im lude tlie foll(»wing ; 

“ Perfum(‘s and (lieir Pn'parat ions." b\' C. W . 
Askinson, 1802. (Spon, Lotulon.) 

“ Les ParfuiU" .\rl ificii'ls,” bv F. (/barabol. 
JOOO. (Baillim\ Paris.) 

“Art of P(‘r{u»iu‘rv, ’ by C. 11. Piesse, ISO! 
(Pii'sse iV bubin. Loudon.) 

“ Book of P(‘rfmm“<,’’ by Fugene Bimnu'l, ISOS. 
(Cbapman A Mali, London.) 

" 3’reati.s(‘ on Perfuiuerv," by IL S. Cristiani. 
1877. (Sampson Low, .Marston, l^ondon.) 

“ Odorographia : Natural History of Ba" 
iMaterials and Di ngs UM'd in tlu‘ Perfume Industrv. 

3’ wo volumes, 1804. (fiuruey, London.) 

“ Fssays on Certain Pr(x(‘sses and Products <3 
IVrfumerv,” bv .M. \. 33ieulier and M. 3. Kodic, 
1005. (lauitier, Crasse.) 

“Die Syntlieti''>(‘ben nrul Isolirten Aromaliea.’ 
by J. M. klinumt, 1800. ( Baida miis, I.eip7.ig.) 


beans, 4 oz. ; alcohol, 10 pints. Macerate a month. 
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The Rights of a Woman are to be a Woman, not to be a Man 

V.vittliiiH’il (null 


By Dr. C. W. SALEEBY 


The Womanliness of Woman. li 

Jifis been maintained by some that any cdm a- 
tion of woman is undesirable, since it tcn<ls 
to make her discontented with her proper 
position and dntic^s. At the otlier extr<‘rn(‘ is 
tJie notion that woman ought, to be subjected to 
an edncat iona.1 discipline similar in kind and in 
amount and in rigour to that which is now 
undergone by men. We liave s(‘en that tin* 
consequence of tliis is simply d(‘femii\isat io}i. 
NA'liat, then, are \\v to regard as tJie true riglits 
of woman in this respect V 

It will surely be evident to the read(‘r that a.ny 
laying dowm law as to details would b(‘ mon- 
strously absurd, for individual woukui vary at 
l(‘ast as niueh as individual men. But we rufi lay 
down certain ])rin< iples. The first unquest ionahly 
is tltal anf/ nf niuration which tends to produce 
a woman who is no u'oman is ririous and false. 
It is no less vicious and false than vnouIcI be a 
mode of education which ])rodticod men who wen- 
no men. Provided, how<»v(‘r, that this fntsl 
mistake is not nuuh*, as it has lately been made 
in .America, we cannot for one moment deny the 
right of women to a. liberal education, including 
('ven w’liat is called higher educat ion. Its dangers 
must be recognised from the first. It must he 
adapted to the ]H‘eu]iar needs and peculiar 
psychical tendeneic's of the female sex. Neglect 
of these, precautions has led in America to the 
most disastrous results, whicli have lately under- 
gone critical statistical examination. The subse- 
quent' history of llionsands of collegc-traiii(‘d 
girls has IxM-n examined. Tt is found that the 
marriage rate among tliem is abnormal ly low ; 
tlmt tliose who do many are relatively inca])ahle 
of bearing children, and that of the few who hear 
(‘liildren only very few are able t o nurse ( hem . To 
state these facts is, of course, to eondeinri such 
education outriglit. On the other liand, th<*ie are 
mimerrnis instances which fortunately jnove 
that when the higher t^dneation of woman is 
undertaken with du(!«preeautions, it is j>erfeetly 
compatible with the n^ention of womanliness. 

Each Sex is Necessary to the Other. 
Dr. (.’louvston has pointed out that “it is the most 
iiiiTvoas, excitable, and highly-strung girls who 
throw tlioziiselves into thescliool and college eoju- 
petition most keenly, and they, of course, are 
just those most liable to be injured by it. Oirls 
take a personal animus more than lads, and do 
not take a beating so quietly. The wdiole tlniig 
tcakes greater hold on them, and is more real. . . . 
Young women at adolescence are apt to have in 
large degree the feminine powei‘ of taking it out 
«)f themselves more than they are able to bear 
for long. Womanhood is apt, after such educa- 
tion, to be entered witli a handicap. Nature has 


not. got the material nor tlu- for<‘<‘ to build up the 
form towards tlie fair woman's iilt'al, and there- 
fon* personal beauty and grace of movement 
have not ])e«‘n attained the extent that might 
have been. A store- of latent energy, suttieient 
for future use*, .should have* l>e('n laid up all tliis 
time for woman s sptvial we>rk, for mothe*rhof>d, 
and for the* raeo e>f the* futnre. , , . Onea* 

fully fe>rmed as a. we)?uan, she can then stand 
mne h. Slie i*< ca))iihle e)f lakiiig nj) any role that 
falls te> he-r, whe ther it he^ te*aehe*r. daughter, or 
iiiothe*!'. Whether she an artnaf mother or 
ao/, she is infiniteltj the better for haritaj (he jnV 
cajmcitif of motherhood." 

The'se facts have to he* reH-.e>gniseel by the prae - 
lical soe‘ae)!e>gy e)f the futnre in its atte*mpt to lind 
e)iit the true splieres aiiel we>rk of eaedi ,sex, ami io 
rt'gulate our se>cial syste-m in aeieordanoo with 
that knowledge*. We must entirely ahandem and 
re*pndiat(* the ne>tion that there should he* any 
rivalry l)etw(H*n the two .sexe-s - “ erne of tlu* 
me)st, ])reposte‘rons and nnscientitie feelings that 
1ms <*ver heoii e‘x pressed. Bae li sex has a place 
ami a \ve>rk which the* e)lhe‘r caniiot do. Each 
is ne'e*e*s.sarv to ih** e)the'r ; each e'ennpleles Jie 
happine'ss e)f tlee* other. ’ 

The Value of Education to a Woman. 
Having insist eal upon our principles. let us con- 
sider the jx'rsemal and sea-iedogie-al va.lue of the* 
rational e*cluea,tion e’)f woman, with the umh-v- 
standing that at tlie* e*nd e>f the* pre)ees.s she is te) 
remain a Ave>man. and ne)t te> he* a sexle*ss creattive* 
fe>r wliom tu> name e xists in e>ur veie-a-hularv, 
fn the first pla.ee, we* mu.st re‘ce)gnise‘ the grvnf 
pe*r.se>nal value* le) the* wennan lie*rse*]f of larger 
inteTcsts anel kne>w le'dge*. 'I’hi.-i acids to the value 
of her life, ami tiiieis to re-lii'Ve* her from the 
e>p])rohvium of being pel ty-miml(‘d and a gossip. 
Ale*!! liave* alwiVNs hlame-el w'ome-n tor this ten- 
de*ney, hut if me-n limite-d their own e*ducation. 
as (hey h.ive* iimite*d woman’s e‘due*ati(>ri in the 
past, they also would become* petty-minded 
gossi])s. VVhat do une'due*ated jm*n talk about ? 

Secondly, we* must ohse'Vve^ that the adapiate 
e*du(*aiion of woman is of the* utmost value* in 
re'lation to maniage* and the family. If the 
eelue*ation he* none than ade-ejuate*, marriage*, the* 
family, and tin* laee* sutler. Ale-ntal e*harae te'is 
t(*nd to he transmitted in the sanm taopurtioii 
as lodily chaiae-lcrs. This has hee*n proye*d 
by Mr. Fnineis (lalton and Profc.ssov Kari 
IVarson. It. follows that tlie memtal evolution 
of the race, whieli is tlie only kind of (‘volution 
that matters, will uiujue'st ionahly la* hastened by 
the choice of the more; int (‘licet ual rathe.r than 
the less intellectual woim*n as the mothe-rs ot 
the future. This proposition otters a fatal objec- 
tion to the', over-edm-at ion ot wotne'U. The 
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dirtaHtrous course has been followed in America, 
anti i» now being followed by ns. of choosing the 
most intelligent girls and then submitting them 
to a discipliru* which makes them inea]>abl(‘ 
of motherhood. Obviously, no more fatal 
proceeding could be imagined.^ Other things 
being equal, (‘very society Avants the most 
intellectual wonu'U to be tlu^ mothers of its sons 
and daiightei's, so that their mental j)o\\ers may 
be transmitted to future generations. A form 
of education which takes the Avomeii most valu- 
able for mothiahood. and then mak('s them 
ineapahlc of it, stands self-condemned. 

Over-education and Under-educa- 
tion. An e(pially important < onsid<‘rati(‘.n for 
thos(^ who think closely (‘nough depends up.on 
the changes which over-echieation produces in 
woman’s physitpie. Our (|Uotatioj> from Or. 
Clouston shows that her “ personal beauty and 
grace of lUOATmeiit arc interfered Avith. She 
therefore heeom(‘S less attract iv(‘ to men, wh(» 
for ag(‘s to (onu^ will (certainly continue to elujose 
their ])artnerH largt'ly on physical grounds. Thus, 
over-education not only tends to make a woman 
ineapahlc of mat(‘rnity, hut, as experiene(‘ has 
shown, very si'viously reduces lier elianees of 
obtaining thi? o])portunity for maternity. 

Let us noAV, on the other haiul, observe the 
eonseejuonecs of under-education in r(‘lation to 
marriagt'- and the family. 'I’lie first iimpu'st ion- 
able fact is that, as men become more and mon* 
(Hlueatcd, tlu^y become less and l(‘ss content with 
physical attractions, and those* alont‘, in tlu'ir 
partm^rs. Tlu\y Avant intellect lud as well as 
phytjieal companionship. The* small(‘st a{M(uaint- 
anee Avith the social life of ancient (ire«‘ee will 
remind us of the danger to monogamy which is 
involv(Hl in the marriage* of w'he^lly uiie*dueat(*d 
dolls, AvhiU*- the (a)m])any of la iHiant and highly- 
('(lueat('d wom(*n is to he found outside the 
marriage bond. The adeepiate (‘dueatiou of 
women is the‘r(*fore earnestly to he de*sin*(l in the 
hiteivst of marriage. It is also (*arii(*stly to he* 
(leHir(*(l in thes intoivsts of the children of such 
marriages. If biography prov'c's anything what- 
CA^er, it is that n promising boy can have no 
b(*tter ach’antsige than tlie j)ossession of a loving 
and t‘du (‘Sited mother. Sueli mothers hsm* agsiin 
and jigsiin well ami truly hiid the* foun(L\tions 
of the (‘(lucation which has afterwards hi ought 
their sous to emineiiee. 

An Educated Woman’s Value to 
Society. Finally, let us endeavour to appre- 
ciate the A^aliu* for society at Isirge of the sAdeeiuate 
education of women. V(*rv nunu*rous instaiui*> 
may he cited, hut vveeanuot do la tter thsiiiaee ord 
the first ])lsi(*e to the esise of mc*(liesil Avomi*n. .\s 
most |x*o])le know, the endeaveiur of AVomeii t(» 
obtain medical edueatiori w'as streimously fought 
in the scA'cnties of last century. There still lives 
the distinguished Uidy, ^Irs. tarrett AndeTson, 
who, in lS(>i), ohtaine'd the* first medical (|uahli- 
eations gsiined by a Avomau. The medical 
education of women is eapahlt* of serious abuse 
in accordance with what we have* ;ilr(»ady .said. 
Not a teAA' AA'omen injui’e themsehes by their 
keenness and some are defeminised, tliough tin* 
Avoraaii’s blood in most of them Avill not lie con- 


quered. But it b noAA' certain not only that 
Avomen fire capable of the necessary' education — 
capable both intellectually and physically, and 
most conspicuously capable morally— -but also 
that such women may be of the utmost value to 
society” at large. There are A’ery many kinds of 
medical work for A\hieh a woman is pre-eminently 
suited, nor are we thinking merely of the Avork 
Avhieh ai>proximat(*s to nursing. 

Women and Vital Problems. The* 
(‘ouneil of the London School of Medicine for 
Wonu'n has lately stated that “as time goes 
on the peculiar fitness of liighly- trained medical 
Avomcii for public service Avill become, more and 
mon* apparent.” Wc may take* it as certain that 
the medical insp(*etion and superA'ision of school- 
children w ill short ly be established in this countiy. 
'riie lu'cessity for it and its value haA'c long been 
beyond dispute. Now' it lias aln*ady been shown 
that for this kind of woik. Avhieh is of such 
importance to the (ommunity, medical AA'om(*n 
|:()ss(‘ss a very sp(*cial ca])acity and fitness. 
Again, there is the gre‘at jaohlcm of infant mor- 
tality-one of the great(*sl national problems to 
be fae*t*d by anempirii Avith a home and colonial 
birth-rate^ continuously and rapidly falling. 
Me'anwhilc our infant mortality is as high now 
;is it Avas sixty years ago, and it is practically all 
pr(‘ve‘ntal>l(*. ft has been piovcd by the energy 
and j)hil{*.nthidj)y of .Nfr. lienjamin Jlroadhcnt. 
the Mayor of 1 lu(l(le‘rsli(‘ld, that, at the first 
att(‘mpt, the intanfile morlalily can ho hal\(*(l 
by tlie cm|>loymcnt of medical Avomcn “whose* 
duties are to giA'e the mothe*rs adviee as to 
the* nursing and rearing of their children, to 
encourage* them iu (*v(*iy way to follow’ Natiur’s 
m(‘th()d of bringing u]> their own elvildre*!!, and to 
impure into infantile deaths in tlmir districts.'' 
’^riie National ( V)nf(*n*n(*e on Infantile Mortality', 
held in London in iPOfi, ])ass(Hl the following 
rcs(»hition : “ That, in the opinion of this 

Confcivnce, the* ap]K>intim'nt of (pmlitied wonu'n, 
s])eeially trained in tin* hygii'iie of infancy, is 
necessary as an adjunct to public health work.’ 

A Necessity for Civilisation. Those- 
aaIio watch the signs of the times arc conviuced 
that iu a a ci v few' ycais such women will ln‘ 
cmployiMl in every city, tOAvn, and hamlet in the* 
land, (le)ing the work of k(*e])ing babies aliAT 
which women have hc(*n doing, and women alone* , 
cve*r sima* babies w't*io in\cntcd. Experii*nce' 
proA'cs that no man. howev(*r tactful and skilful, 
cjin jiossihly mc(*t Avith. similar success in Avork 
of this kind. A woman will listen to a Avoman 
on such matters, when she w ill not merely ignore* 
a man hut will deeply resent his interference*. 
In addition to this pidilic AAork, it is (piite* 
certain that, e*A'cn in private practice, there arc 
very many ea.st*s, such as child-birth and the 
di.scases of children, for which AAomcii are A”on' 
specially fitted. The higher education of A\oincn 
for this profc.ssion, Avhen conduct(*<.l with reason, 
and when the subjects are Avell-ehosen, has 
eonelusiA'ely proved itself to he of the very 
greatest valiu* to .society, and this value will 
become more apparent as tinu* goes on. 

It must he freely admitted that it is only 
parodying Nature, and not really ol>eying her, 
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for a woman to look after, another woimui'n 
rhildreh instead of her own, and Uie higher 
«>diicatioh of women for the purpose of following 
any profession, even including that of medicine, 
will always be open to such a criticism. Never- 
theless, as we have seen, the higher education of 
women, at any rate to an extent corresponding 
to an ordinary University course in Arts, is abun- 
dantly justified, and indeed may be regarded as 
necessary for the continuance of our civilisation. 

Services Lost to the State. Non , we have 
to remember that the average exfx^otation of life 
of women has markedly increased during the 
last few decades — being now, indeed, liigher than 
that of men. Hence tlicre arc now gi-eat numbers 
of women, active physically and mentally, who 
have passed the child-bearing period, and for 
wliom society, as at present constituted, makes 
little provision — its ^failure (o do so injuring 
itself also. Our civilisation is producing many 
women who cannot content themselves with the 
ordinary vegetative pnwesses of eating and sleeji- 
ing and sitting in the sun, sucli as satisfied their 
ancestors. The w’onuin who has led a busy life 
in tlie control and direction of her home and 
children finds liersclf destined to pass her 
detaining years in the honu^ of a married child, 
perhaps, where she has no duties of any kind to 
perform. The best thing that can happen to her 
is that she shall soon have grand-ehildren to 
think about and help to care for. Then* is a 
very definite and very mueli to Ije pitied class 
v)f the community for whom, only quite lat<‘ly, 
and only among the most advanced nations, 
is any adcciuate mental occupation piovidcd— 
the elderly ^womcn, whose children. have taken 
wing, but *^whose activities, especially their 
mental activities, are potentially unabated, but 
havo nothing to act upon. Tln^y have experience, 
patience, insight, and their invaluable feminity ; 
but society does not yet choose to avail itself of 
them. As the years advance; siufii women run 
a great risk of becoming self-centred, losing their 
sense of proportion, and, since they have nothing 
Avorth while to concern themselves with, worrying 
jd)oui things that are not worth while. 

The Injustice of Oxford and Oam» 
bridge. A more sensible sociot y Avoiild recognise 
and utilise the social w'orth of siudi women. In 
this comicction it is pitial)l(; to note that recent' 
k'gislation (1890) has temporarily cut such women 
off from certain forms of iuuuici])al service. Sucli 
a retrograde step, however, (*aiiuot long be 
accepted. Women of this class, wJio, as we hav<; 
said, are becoming iiicreasiiigly numerous, fur- 
nish a most valuable complemciif. to men in 
various forms of administration, just as the 
mother furnishes a valuable complement to the 
father in the administration of a family. 

In tliis country women still labour under 
very serious disabilities imposed by nu n. After 
a very long fight they have at last obtained for 
themselves the right of higher education. They 
can obtain degrees in arts and medicine from all 
the universities in this country excejit Oxford 
and Cambridge. Our two oldest univci-sities, 
though they will permit a w'oraan to avail 
lierspff of their educational opportunities, will 


not accord her any recognition of hcj* work 
other than the receipts for lior gratefully iu^cepted 
fees. This disgraceful fact applies not merely to 
<legroes in medicine, but even to degrees in arts. 
Thus w^e recently had the extnvordinary spec- 
tacle of a woman being placed above the Senior 
Wrangler in the ISfathomatical Tripos at Cam- 
bridge, and yel being comjxdled to leave the 
University without the degree which was readily 
conferred ufxni men to w4iom she could give a 
start of nim'ty marks in a hundrixl and a lioating. 
No respectable argument has yet boon advanced 
in favour of this quite monstrous distinction. 
It is amusing to observi*, however, that- the 
authoritk'S of Trinity College, Dublin, now 
(confer arts degree's iqxm women who have 
qualified for tliem at Oxford or ('ambridge. As 
finance is thus introduced into the question, 
there is sonu* hope that the argument thence 
<leriv(‘d may move the authorities in w'hom the 
sense of justiei; and the sense of humour seem at 
present to be so dtdiificnt. 

The Legal Injustice to Women. But 
the university disabilities of W'Omen affect only 
the very few', and, after all, do not affect them in 
any vital manner. Wo must now consider a 
number of much graver disabilities under which 
women still labour on account of their sex and 
that alone. The innnhor of these has certainly 
been greatly real need since attention was sr 
conspicuously drawn to them by the famous 
little hook, ‘‘The; Subje(;tiou of Women,” })uh- 
lished by the great sociologist, John Stuart Mill, 
in 1801). 'Pliis Avork has lately been reissued, 
and can he (uirchased foi* a. foAv j)c*nee. There 
still remain, hoAV(;ver, some conspicuous injus- 
tices. Of these, the most conspiv;uous arc to bo 
found ill tile divorce laAvs. The lunacy law also 
makes invidious andunjust'disiinclions, and so do 
the laws relating to lilxfi and slander. The same 
is true in the case of contract law — “A wife ca.nnt)t 
hind her husband's ('s^atc, but a husband can 
bind alibis wife's property not being her sejiarate 
estate.” A mail may sue in the Ifigh Court 
Avithout giving security, wlu'reas a woman may 
not. The criminal hiAv distiuguishes in favour of 
men in regard to uiislxJjaviour on the streets. 
Company laAV sIioavs .similar inequalities. 

Penalising Women Workers. Women 
Avoikers are at a grave disadvantage comj»ared. 
wit h men Avorkers as n'gards t heir liours of labour, 
though this cjis(* is in a different category becfiusc; 
the restrictions on wonu u’s labour Jiave all bion 
devised in tlioir c>\\n interest. But an essential 
injustice is inv(fiv(‘d in tli(‘ fact that theAVomen 
are alloAved no voi< e in tlit‘ making of these laAvs. 

As regai'ds wages for Avoik, Avomcn sutler 
seA'crely, quite independent ly of the quality or 
quantity of Avork that they do. They are paid 
less, simply Ix'cause they are women. This is 
couiiU'iianct'd ruvt nieri*ly by an enlightened 
body, such as th(‘ Mancihesti'i* Kdueation (*om- 
mittee, hut also in the Uov(‘rnment siM vices, such 
as the Post Office, wlu'ri; “ Avonu'ii are invariably 
paid less than men for precisely the same work.” 

There is at present before Parliament a jiro- 
posal — tlie Local Authorities (Qualification of 
Women) Bill— w'hich proposes to remove a ho.st 
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of disabilities under which \\T>nien lai>our in 
rej^ard to public work. Says Lady Grove 
(“ Fortnightly Review,” July, 11K)6) : “ It \vill 
enable electors to place directly elected women 
on education authorities, and to secure tlieir 
services in othei* matters of local government, 
such as the housing of the ])oor, the looking after 
public lodgiiig houses, the manageiiumt of tJie 
female side of lunatic? asylums, the regulation of 
the (‘mployimuit of children, ju’ovision for the 
prevention of cruelty to children, the supervision 
f>f industrial scliools (containing ehiWren from 
lhr(‘e years of age), the supervision of midwives 
and of hahy farms, of homes for inebriate women, 
of police courts and ]>olice court waiting-rooms 
(outside the metropolis), and giuu'rally to secure 
their co-operation in matters relating to the 
jmhlic Jiealth. (V)iild women ask to h(‘ allowed to 
do anything mon? womanly, more sane, more 
profitable to themselves and those* 1h(‘V an* 
willing to serve than to fultil the otlices alM)V(* 
enumeratc'd ? That they have done it well is 
not only not (.lispiited, hut pieans of praise* are? 
raised by all intelligemt, honest me‘n nlm lutve 
worked on public bodie*s w ith weuiie*!!. ' 

It may be t houglit that Lady (hove* is a biasse*el 
witness, and the*refore we* may ejuole* the* opinieui 
of Lord Heay, (luiirnian of the late* T.,onde»n 
S(?hool Board, who, afteu- describing the* invalu- 
able* Avork done by a lady for that body, says: 
“ ft should furtlier be note*(l that/ mucli of the? 
work describe'd could only be done; by a lad>', 
and tliat the e*xclusion of ladies would deal a 
fatal blow to the ef!ici(‘ncy of this Board.” 

The “ Woman Question *’ Abroad. 
Gcrtainly Loixl Hobhouse seems to liavc been 
justified in using tlie term ” e*iiminal imbecility ” 
to doseu’ibe the ae^tion of the* late* Government 
in refusing to allow' the State te) profit by this 
almost unlimited soure*e* e>f public bent*tice‘nce; 
which is at pre'senit lying idle*, absolute'ly w astt*cl. 
And, as lias been saiil, the* injustice tei the Stale* 
is almost greater than the injustici* to women. 

Before* we* eemsider the pre'semt form whie*li the 
w'oman epiest ion lias taken in tJiis country, it will 
he \veU for us to acquaint euirselves with the* 
extrem(*ly inte‘re‘sl ing m()v(‘m(‘nt among wom(*n 
on the. ('ontine*nt, notably in Germany, We 
shall see that this has take*ii a form of its e)wu, 
anti furthi*r, w'<* shall se‘e that, that form can fintl 
ahundaul hie>le)gical warrant, ft is, in the* first 
place, ne)t at all wJiat we understantl in this 
country by a woman's rights movement. ’ ft 
does not coneern itself ivith tlu* e>l)taining of the* 
franchise, hut ‘‘is based on the demands of the 
W'eiman .as mother, " and ” se) far from making 
as its ideal the imitation of men, hase^s itself on 
that which most essentially marks the woman as 
unlike the man.” The most charaetcristie organ 
of this m()V(*me‘nt is e*all(*d M nttfr.'ichutz ~ which 
means the protection of the* motlicr. In dis- 
cussing the main characters of this movement 
we are indebted to a recent article* by JMr. Have- 
lock Ellis. He takes as its spok<;swoman the 
Swedish w'oman Ellen Key, who at the outset 
seeks to distinguish her ends from the aim of 
w'omen in xAmeriea. She will have nothing to do 
with the tendency for woman “ to seek to eap- 
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lure the activities which may bo much more 
■ adequately filled by the other sex, while at tlic 
same time neglecting the far weightier matter.-* 
that concern her own sex.” She declares that 
sucli women are birds that may have a gorgeous 
plumage, but cannot sing. ” Man and w^omati 
are not natural enemies who need to waste their 
energies in fighting over their respective rights 
and privileges, but in spiritual and in physical 
life they are only fruitful together.” Ellen Key 
regards tin* (*lcvation of the race through their 
inijueiice as the proper function of wximen in 
society, and Mr. Havelock Ellis h.as pointed out 
t he manner in whicli luu* ideas arc complementarv 
to th(»se of Mr. Francis Galton, to w^hose “ Eugt* 
iiics " a reference has l)i?i‘n made inPsYCHOLO(;v. 

The Proper Sphere of 'Women. 
Wc would desin* the reader to pay special 
attention to the main characters of tlu* 
feminist mov(*ment in. Germany, because it is so 
admirably in a(*('ord with the fundamental facts 
of biology. What could possibly be wiser, for 
instance, than tlu* recognition of the fundamental 
truth that ‘‘ women must use their strength in 
the sj)lierc for wliich tlicir own nature tits them. 
Even- though millions of women are enabled to 
<lo the work which^men could do better, the gain 
for mankind is uii 'J’he ])hysieal and spiritual 
eh‘vati()n lib* is women's supreme work, and 
to send tlu*m away fiom the home to do men's 
work is, slu*. declares, as foolish as to set. a 
Beetli()V(‘n or a Wagner to do engine driving.” 

W(; cannot do better than quote the conclusion 
of Afr. Trav'(‘lock Ellis’s valuable article. Speak- 
ing of tlu; women of (Germany, he says : 

” They aie Tiot imitating the methods of th(‘ir 
Anglo-Saxon sisters ; they .are going to work in 
th(‘ir own way. They are .spending vciy litth? 
energy in waving the red llagbt*fore the fortress of 
luah* monopoly. They are following .an emotional 
mlhu*nee Avhich - .strangely enough, it may seem 
to soim* — tiiids more siqquu t from the biological 
and medical sid(* tlian the .Vnglo-Saxon movement 
has b(*(*n able to win. From the time of Aristo- 
phanes dowiiuaixLs, w lieiu*ver they liavc demon - 
si ral(‘d before t lu*. masculine cil.adels, women havj* 
l)t*<'n roughly bidden to go honu?, Andnow% lu*ic 
in ( Jermany, wl\ere of all countries that advice has 
been most frei*ly and persistently given, woiiu‘ii 
are a(lo])ting new’ tactics; they have gone home. 
^’cs, it is true, they say in ('tfeet, the homo is our 
sphere. Love and marriage?, the bearing and 
training of ehildien — that is our w'orld. And 
w(‘ intc'ud to lay down tlu* laws of our world.” 

The Protection of Motherhood. Wc 
may briefly note the direetions in which in 
various ])arts of the world society is heginniiig 
to pay proper attention to the protection of 
motherhood. Only the smallest beginning has 
yet l)i‘en made by legislation, and we have to 
reeogni.se that, as is hinted by Liuiy Grove, there 
tends to be a eonfliet of interests, some declaring, 
for instance, that the law’ Avhich does not permit 
a woman to work in a factory until three months 
after the birth of a child constit uies a haiidiea]) 
and an injustice, w^hilo others w ill regard it as a 
protection of the woman by society. We may 
certainly take it, however, that before veiy long 
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we shall recognise the wholly vicious cli.uactcr 
of marrUd woman’s lahoiir, and even hclorc t hat 
is generally ret ognised, wc shall at h‘ast follow in 
this «o\mtry the example of Swit/crland, avIk i-c 
no pregnant or nursing ^^on\a,n is allowed to work 
for several weeks Ix^fore or aft<‘r her continemeni . 

There is at the ])r<‘s<‘nt tine*, in this (‘onntr} a 
great ch^al of opinion in favour of the esiahlish 
nient of municipal crkhfi<, and of school iikmK 
for children, on the ground that infants and 
cliildren cannot properly bo attendt‘d to h;s 
mothers who have to work in fju tories or el^e 
where outside tlu^ home,. Without ( nicring iin(» 
any argument for the present as to such institu 
tious as the inunici])al crrrhf or th(‘ school jnc'al. 
we must at h^ast go back to onr lirst principle 
tliat neither the municipality nor the school, Ian. 
the family, is the unit of the State, and that the 
tendency indi<ated by these dcvic<*s is in tin- 
dinH*tioTi of Aveak<“ning tlir fa-niily, stnaigthcning 
th(^ deadly gri]) of married women’s labour upon 
the heart of so<*icty, an<l ( nnnot I <• regard'd as 
in any prO|HT sense a nu*;ms ot r('li< t‘ or ]not(‘» - 
tion for inothf'rs. It ojily tends to tnake inon'. 
seeun^ tin* boiuls of their unnatural slavery. 

The Difference Between the English 
and German Movements. Tn this country 
file woman (luest’on is very dllTen'nt indeed in 
lorm troin that which we have sr(‘n in (Jermany. 
It cannot elai?u, as can th<‘ (lerinan niovenu'iit, 
hearty medical and biological s»i])port.. Tho 
rights for which tlu^ women tend to light in this 
country are not tlu^ rights of a woman to be a 
woman, but, appart'iitly, tlu' riglits of a woman 
to be a man. '[’hat. p(Tlm]>s, expresses accu- 
rately enough the dilTcn'iK'c hetwe('U the English 
and tlu‘ (lernuui rnov(‘meiits. This is the nion? 
remarkable, juahaps, lu'cause woman has 
obtained a far gn'atcr proportion of her political 
rights in this (ountry than in (h'lniany. Ibit. 
then’ is no necsl to linger any long(‘r at tlu’ out- 
skirts of the <picstion ; let us frankly ask o\ir- 
sclves Avhat opinio?!, as sociologists, wc ran form 
as to the (pu’stion of the trafiehis?' for women. 
There is not the slightest ho])e of wotnm r»hta.in- 
mg the frauehis!' in (Jennany for many a long 
day, and they do not even sei'jn drsirons of 
possessing it ; hnt in tliis country the fi^aiuhise 
is thi’ eentn; of their ambition, and therelon* the 
(piestion may l)e stated in the sim])l(‘ foi in ; Are 
men wisi* and riglit in rlenyijig to women what 
they formally ask for ? It is admittedly a easi* 
of tho exercise of niale pow(T, Is it wai ranted ? 

Should Women Vote ? Now, this is a 
question on which opinions will dilTer loi- pei haps 
anotlu’r generation, and we Ijave to tccognise 
that 'oeiological o])inion is divided. Hen*, tlu* 
pre.s('nt writer ran only state what la* hr-lieves 
to he true and reasonable arguments. Herbert 
Spenct*?^. w'ho can be instantly a( quitted of any 
bias against women by all wlio ktiow liis ideal 
of AVo?nanl!Ood and Ids writings, \^'as (»f opinion 
that wT>;mm were not- entitled to the tr.iiu’hisr 
because they cannot bear arms. This obirM-tion 
is Irequently quoted even at the present flay. 
The man who votes for w'ar knows tlmt he nifiy 
have to go and fight himself ; whereas wonaxi! 
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may vote for war hnt may stay at liome. To the 
prf’sent wTiter, at any rat<‘. this argument, is 
absolutely ineoniprehensihle. Tt seems to hira 
that woman svilVers juore than man from w’ar, 
even thongli she, does not herself hear arms ; 
and that, on the whole, her vote’s would tend 
lo he east in favour of pi'aee ~ notw'itlistanding 
the apparent assumption that, if she luid a vote, 
she would he liabh* to vot(' for w'ar, knowing 
tliat her own skin was not llireateiied. Further, 
It seems to him liiat women fx’rform servic('s to 
tlu^ <*oimniinit y at h’ast ecpial in valiUN though 
dilYerent in kind, to the services of the soldier, 
and it .se<uns to liim to Iw* a nov<*l reading of 
history to su]>p(*,r that the men who make wars 
.•re (OiniMoiily to b<‘ found in the ligliting line. 

Would the Franchise Spoil Women ? 
Then* ni.iy. of eourse, be sound argumi'uls, 
unlit, for lauu;ht( r or tears, against the admission 
of Avomeii to the tVaneliis(‘ if tlu’V desire it ; Imt 
if tlien* ai'e surli arguments, it is a ])ity tliat they 
are not broiiuht lorwa,j‘fl into thi' light. I’liat 
whieli we iui.v** i xainlned is apparently regarded 
as tlie most valid one. Those commonly 
adduct'd hav(* only to lx* named to he storm’d. 
Exponents wlm have nevi r saad a Avtinl against 
marrit'd womans labour, or who themselvts 
employ sueli lal.oui'. will lx* beard declaring that 
if a woman votes the pi'oeess occupying ontj 
morning, say. in live yt'ars— she will he uiuilile 
to attend to her own business. Let. those who 
know Staffordshire and Lanejishire a])pr{iise this 
argument- jit its due woitli. Tliere is also tlu; 
a.rgument that women art^ incapable on intel- 
lettual grounds. Ltt those wlio knoAV for what, 
a.nd against what, the men of this country have 
voted in tinu*s ])ast ( fuitemplate this argument, 
'^riiere is also the argument tluit intermixtun' 
with ])olities ciiuses h'miniiU' deterioration. This 
is eommonly {idvjineed by distinguished ^ursons 
whose wives are Primrose Dames! 

The Best Women Will Use It. 
If it wTie to be the case that t lie possession of 
tlie franchise would turn into political nuisances 
women who would otlin wi.'^e bi- ba})])V and usi’ful 
wives and mothers. ni» tiirtlu'i’ discussion of the 
(|Uestion would be | ossiblc. Hut wili n' is tli(5 
]»sy(liologist to h(^ found wlio would suppose 
that such a ra<beal change t ou'd be so wrought ? 
Indeid, whf'Ti women's franchise is a fad it will 
doubtless be found tlmt a vt'i'y large number of 
women do not ^\ant it, a.nd will not use it, 
a-s in New' Zeal.ind. 'riiis, by the waiy, has Ixx'ii 
adv'am'ed as an argument tor tint ('xelusion from 
the franeliist' of women who do want it. Tim 
arguiiK-nt is m worthy company and may pair 
olT witii tliat which nvers that the giving of a 
A'ote to wiAa.-N would lead to the disruption oi 
many liap^iy homes * It will doiibtk’ss Ix’ found 
that tlie franeliisc isrliii'lly exi'n-ised by t hat ela'^'^ 
of elderly, soh. r, exqx i ieiu ed Aioimai for who'-e 
])ot<‘ntial adii,'.-‘s .soeiei\ mains so liltk’ pro 
vi.sioTi at the piesi iil day. 'I’o siqqaise that their 
iiiHuem*e would not make, on the wlu k* — as it 
does now with less eflVd tor that rigliteousries-. 
which jilone I'xaltetli a nation is to he otTen 
sively igtmrant.or st'll fiiorc olfensivelydishonest. 
))tnd 
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IN t.hc yi'ar IHIU, .[ohu Lrvrrs, ii loom ImiUliT 
^ of Nottin^liani, took out a patent for iiii- 
]u‘ovenu“nts to l)e applied to the laeo loom. 
The. main id(‘a of Levers was to obtain full 
control of every part of the rnaeliim*. As a 
iTK^ans of effect ing his purpose, lie placed a.ll 
the bobbins in one tier, a thing which Jleatli- 
<‘oat had st'on t(^ be an advantage, luit des- 
])aired of aeeoin])]ishing. Simple though it 
seiuns, this alteration insolverl considerable 
ehang(‘s in the structure of the loom and in 
th(' form of the bobbins and earriages. Most, 
important, of a.ll, it. o])ened nji the v\a.y to the 
application of the ja.c((uard to 
th(^ lae(‘ loom. Desiring to pla' e 
doiiJile the number of bobbins 
in the same sparer as those on 
the bobbin-net maebiiu'. Levers 
needed ca,rriages half th<‘ thick- 
iK'ss of those, used by Heatheoat. 

To put tw(*nly to thirty ear- 
riag(*s bearing bobbins contain- 
ing thread within an inch of 
s])ac(‘ recpiired very tiiK' work- 
manship on lh(^ carriag(‘s a,nd 
immovable st<'adiness in tin* 
struct un^ of tim loom. ’That 
liCvia's aecomplish(‘d his purpose ^!. 

WIK lai’troly due to tlic fa-t tliat c rZ^„gZZui 
he had tln^ si'rvicesof Thompson, /fobhum 
an unrivalU'd uKs’hanic and f lookers. 
hims»‘lf a.n inventor of no mean ^ 
ability. In structure and work- /j,,^ 
manshif) the bobbin and carriage 
f)f the Levers loom set a high 224 
standard, which h.as ever since 
been maintained. In its liist 
form the Levers loom Avas a eircular machine 
of W'hieh \vt^ give a diagram 12241, illustrative 
of its details. As will be observed, the car- 
riages, (J, differ in shape from those of tlu^ 
later tnaehim', and the warp giiid(\s. F, art in 
plaee of the slkle bars. 

The Standard Lace Loom. Kveiy 
praet ieal man know s that there are other looms 
in use besides tlu^ Levers patent. For plain 
mesh and eurtains those line maehines are not 
necessary, and we have consequently many 
(cheaper looms of simj)Ier construction. We 
think, however, that a thorough study of the 
Levers loom, as improved by many inviuitors 
during the nineteenth eentiiry, and with the 
latest jacquard appliaiv'c, is the shortest way 
of acquiring a working knowledge of lace 
machinery and manufacture. 

Bobbin and Carriage. Taking the weft 
first, we shall see it safely put into the loom, and 
tlnm look to the Avarp. The carriage |225] is a 
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piece of fiin^ steel, shajied like a inmeated 
triangle, Avith the base extended and ma(l»^ 
circular. From the extensions at the base twu 
horns, i\ come up, the purpose of Avhieh is tc 
<‘atch into the holders of th(‘ landing-bars within 
the combs. Tln^ centre of the steel plate, A, is 
cut out in the form of a circle, with the undiM 
half flanged. At the side of this circular hole a 
nibbed spring, B, is riveted. Through the head 
of the plat(* a small thread-hole, D, is drilled. 
In this shape the carriage is ready for the bobbin. 

Winding the Bobbins. Some of these 
looms employ as many as '1,000 bobbins at onei*. 

and us(‘ the thnvid with which 
they are filled Avith great 
rajiidity. A quick bohliiu- 
Avinder |2251 Avas thus required, 
and eann? forth in such etheieul, 
shap(‘ that luu’dly any altera- 
tion lias been mad(‘ on it during 
llu^ ])ast sixty years. At the 
end of the windiT a Avarp beam. 
A, is slung, its motion controlled 
by two (‘one pnll(‘ys, dr, so tliat 
its sp(‘ed may Im^ graduated as 
the warp is driven (Atf. From 
the b(‘am the threads are led 
across a blackboard Ibrougli a 
series of brass guides, h c, and 
on to the bobliins, a, elos(‘ly 
sot on a spindle, B, (^xtiaidiiig 
from the driven pulley, (\ at tlie 
side of the frame. This spimlh* 
is square, and fits tlirougli a 
square bole in the centre of the 
bobbin, ft is needless to re- 
mark that driving force is thus 
ae(pnred Avithout further trouble. As many as 
‘KH> bobbins e.in be wound on this machine w ith 
the giTatest accuracy, tin* sto]) motion so eomni(ni 
to all yarn -winding frames being fixed in it. 

Filling the Carriages. Insertion of the 
bobbins into tlio steel carriages is not a vmy 
simple* op(‘rati(m, though performed by boys. 
Fillers must fici v(‘ry swift and dexL^rous. Hold- 
ing back the spring, the lad adjusts the double 
<lise in the flange of the eircular opening in tlu* 
centre of the plate, draws forward the spring, 
and brings the thread through the small hole in 
the top of the earriage. This done, he slings it 
on a Avin* for bearing to the loom. 

Combs and Bars. Exe(*pting that they 
are finer and more accuratidy balanced, tin* 
combs [224 K] and landing- bars of the l.<e\"ers 
loom differ little from those of the bobbin-net 
loom already studied in detail. 

Warp. Having placed the weft in po.sition, 
AAO must noAv look to (he warp and its controlling 
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appliances. It may have been, and in ])raetiee 
always is, put into the loom first ; but that 
does not concern us. Here we eome n]>on 
an essential difference bc*tw(‘eM the Levers laee 
loom in present use and the bobbin-net loom. 
Lhe warp of the latter \ias vound on one beam, 
while the warp we are now examining is divided 
up into portions and wound on many l.(*anis. 
1’jn tubes about *2 in. in dijimettn-, 
with gudj^eons on each end, these 
w.irp rollers may be wid(^ or 
narrow, numerous or few, aeeord- 
ing to the pattern to be woven, 
tor at this jMiint in the. laee loom 
\se encounter the principle which 
every weaver in all tlui textile 
trades must thoroughly under- 
stand. '^I’he manner in which it 
is wov('n d<'t('rmines the length of 
•warp taken up. Different pat- 
terns take up different lengths. 

Warps which vary in the take-u]) 

<‘annot be drawn from the sa!n<‘ 
beam, th(?refore we recpiire at haist 
as many vva.rp beams as the patteiii ns<‘s differ- 
ently. A vei y ('laborate patti'i n may napiire as 
many as oOO warps, or warj) i (»llers, piled up in the 
bottom of the loom in tiers of lOO (wh. t)n tlu^ 
otluT hand, a narrow laee, in which then* are lOO 
warp threads, and wovtm (!0 breadths in th(‘ loom, 
has (blldO war]) threads in all ; l)ut the variation 
in the patbun cannot allect, more than 1 00 
threads, and, thcnd’orc, 100 \»arp beams, contain- 
ing 1)0 threads each, will he .sidli<'ient. When the 
profier number of warp b<*ams have been pla< (‘d 
in the loom, the temsion springs and weiglits art^ 
adjusbsl according to the amount of slacknes. or 
1irmn(‘ss cadi different lhn‘ad must possess — 
a -eordii. that is, to th('. length of thread to be 
given off at a time. Then the threa,ds a.re h-d 
through the slide bars and uj) on to elotli or 
work beam. 

Slide Bars. Slender 
strips of tine steel, jier- 
forat(‘(l for the passage 
'>f th(^ warp threads, the 
slide bars extend tlirough 
the whole width of the 
loom. At one end the 
sli(h‘s are secured by 
spiral springs, anti at 
the other end the jar- 
(plan! gukles hold them 
Tliese bars ])erforni in 
the laee loom the saim^ 
ofUee as the healds in j 
lOivli bar is thread<‘<l only by those warp threads 
d<^signed to a^^'t in the .sam<^ maniu'r tlnonghout. 
t he whole pattern. Leing i eiy slemh r. a.'> many 
as 100 can act within an inch of space, .\sthe 
slide bars can he mnv«’d eitlier 1 ai lvwards or for- 
wards over a considerabh* space, the\ im)M.rt to 
the w'arp a wonderful m(d)ility. 

Point Bars. Once again we lind ap|)ruinees 
already utilised in almost the saiue mamier in 
the bobbin-net loom. One thing is to be noti*d. 
however. Because the slide bars and tin- 
jftcquard make play on the warp threu.d‘., ibe 
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<luty of these bars (224L) is somewhat lessened. 
In the main their oltice is to lift u}> the course 
t)f twiste<l weft thrcji-ds to mak<‘ room for the 
ne.xt. course. 

The Lace Jacquard. In the open 
fion of the jaccpiard we obtain the ek'aivsl 
vicAV of tht) action of tlu^ slid<* bars, and iindiT- 
standing thereof. \V<* must llrst nritc* that the 
laee-loum jaeipiard differs in 
almost (‘V(‘]y particular fixim lh«- 
ajiparatiis ol the sane* mime and 
]»rmei]>le used in cloth weaving. 
Here art^ nn cords, no hooks, no 
lifting giy fc, and no sets of 
]U‘ndant wires. 'riu‘ jaeipiard 
is ])la(M*fl at lh(‘ sid(‘ of the 
loom. .\s a lull*, the jaiapiards 
on I he* fancy laee looms an^ 
donl)l(‘ ; sianetimes a. third is 
introdnet'd to mani])ulate th‘ 
thick tlin'ads which so often 
border di-^igns. For our ])nr 
]»os<>, the donhh* macliin<‘ will 
stMve. 

Cards and Cylinder.s. About .'iO in. 
long and in. wide, tlu' cards art* |)erforated 
w ith as manyhoU's anti as \ anously as tlie tlesign 
rtapiirt's. Strung into the form of an endless 
belt, tlu* cards .ir<^ hung on se\agonal cylinders, 
wliieh sit wathin the frame t)f the machine. 'Pht' 
cylinders aetuatt'd by a rocking shaft, whieli 
turns ami alternately raises and low'crs them, 
<‘nabling them to bring tin* (‘ards into contact 
with the w'edges whicli act on the needit's, or 
slid(‘s, and at iht* saint* lime change tht* cartls. 

Wedges and Needles. On t'acli jae- 

t(uard there is a serit'S of five w'etlgt‘s, gradiialt'd 
in si/.t* from tan* ea]).ihlt‘ of msking a slith* bar 
])a^s tw'o tlms'ids to one with tht^ ])t)Wt“r t»f 
coverii.g t'ight such sp.icc- 'Hie tmds of the 
wt'tlgcs art* ronntltsl to lit into th<* p<‘rforatit»ns 
^ of tile (Mi'tls, and they 

iiie held in plac(* by 

llal springs. As 

the cylinder mo\'es ii]) 

with Ihe eai’d, all Iht^ 
) \\e(lg«‘s which havti no 

coi res])ontling ht>le in the 
eartl, ici on Ihe neetlles. which in 
turn coinnmnicatt* tin* motion to 

the xlidr b.irs, anti sliift the warp 
llireath- one. two. four, oi* as m:iny 
“ ga1c^ ' .IS Dl.iy he f|e-:iletl an<l 

tlf'-lglied. 

Minor Paris. Ry me;»m. of ero,>; 
bar-> anti spring*^ the w tn king pari s of 1 he jacipi:' itl 
are kept m po-ition ami i t'ceive mo\cm<'nt«. 'FIk* 
slide bar'' have -I mb' upon iheir eiitls which grip 
into ihe wetlgo di‘''«Mil»etl. '|'h<‘ wholt* meeliaii- 
ivni i', enclo.sod m a very strong fr.imt*. which 
oltviatc', Iht' risk of vihi-.ation. 

The Lace Loom in Operation. Having 
t>bl;rmcd a know ledgt* of tjie parts of this machine. 
W‘' can now ob.st'i've w^orking with intcT\‘st 
and understanding, ^\}lcn tlie !t>om starts, the 
jactpiarrl brings Iht* foremost card intt) ]u)si(ion 
ami the eyiimler rises, acting on thti nt'tslles and 
wtslg:*^ which draav tlie slide biirH in the various 
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(Ir^roes of obliijuity. At tlu’ samo lime tlic 
])ol)l)ins and <‘arriat((*s are ei’ossing from sid(^ to 
side, Jenviiig behind tlieiii filmy lines of twining 
and twisting thread, ndngling in nia/y onh'i* 
with the pulsing threads of warp. ( onsidering 
the manipulative poAver rxercis(*d by tlx* 
" ^hogging ' eomb bars, the clianging earriag(‘s 
and the slanting slid(‘ bars, one almost believes 
tliat the 1ing(‘rs of the pilloAv-laeo maker ha\a‘ 
IxN'ii for (*vei‘ sup(‘rseded. As eaeli line forms, 
the point bars gently lift the tlneads u]) lowairds 
the cloth beam to lt*a\a' loom for the eoming 
course. Wlien it is considered that all th(*se 
movements are completed in the s])aee of half 
a. second, and constantly r.‘])eated, the effee- 
tiAO prodmdiveness of tlx* laeo loom may be 
imagined. 

The A'ariety of laces produci'd can liardly be 
caleulated, and the didicate fabrics Ave.shoAV [2271 
49S0 


have been photograplicd from tlv^ 
ordinary productions of a lace factory. 

A Kine Machine. During th.- 
])ast h)rty years little or no advance 
has l>een made in the general structure 
of the Ia'Vcvs loom. The loom avc have 
examined has sonic imprownients on 
the original madiine, but these relate 
juostly to the jacquard and the eipiip- 
mcMit, for poAA'cr driving. Tlx* main 
structure remains almost the same as 
Avixm Levers left it. Written more 
tlian forty years ago, this description, 
by Fe'kin, is. in its main particulars, 
tru(‘ to-day: “Levers' machirx's are 
made as coarse as llvi'-point gauges and 
as tine as fifteen-point. A tVn-point 
gauge rixpiircs 20 warp threads to tlx' 
irx'h Avlxm a full Avarp is Avanted. lu 
this th(‘r(' AA'ill 20 bobbins and 
cairinges in the inch single tier on 
the central eomh bar. Ik‘sidcs these, 
in making faiuy goods, tlx'rc Avill Ik* 
thick threads mowd greater or less 
distance's side'Avays. according to the 
w(‘ight on each tliick thread beam. Of 
tlx‘S(' there' may be- 40 e)r mori> to tlu‘ 
ineb. Where* tlx're is ne) ?x;t in the* 
gre>inxl tlx'i’e' Avill lie no warp. The* 
lace* is prexluccd in that case sim])ly 
by tlx* gaitiiig (shogging) me>\a'mcnts 
fremi side* to side* of the thick threads, 
and the tAvisting nxiveine'nts eif the 
l)e)hl)ins and carriages to and fro as 
they pass Ihrongli aixl are)und the^ tliick 
'Phe machine* Avill make SO or 
theses backward and forward 
s in a minute, Avith tlx'ir 
of relative motions, or 
1 in. in length, eif closely Aveive'n 
lace*, the Avhole l)re*adth of the* mnehine. 
Iie)W(‘ver wielc, in each minute*.'’ 

Curtain k^ootns. An inipeirtaiit 
branch of the lace* trade* is curtain 
manufacture. For the highest class e)f 
l urtains, tlx* loom Ave* Ixive just be'cii 
studying is used ; hut for tlx^ clx.*a])e*r 
class of Avork an olde'r model of the* lace* 
leiemi is (‘luployed. Ut>on thevse leionis 
tlx* jacepiard ap])aralus is hung above tlx* (;le>tli 
beam, just as in an ordinary AAoaAdng leAom. 
Ihit a. e urious ditTe'ie'ixx* eiccurs, Avhich Avil) be* 
re'adily appreciated. lnst(*ad of coming straight 
down. (*ach cord directly to its Avarp thread, tlx* 
e eirds are crossed, the obvious effect being th;;t 
the ])crpendicular warp tlivcads are pulled aside* 
tt> the e*xte*nt elcsii\‘d. 

In other re*sp(*e*ts, 
tlx*se looms are* sim- ^ 
pier, (hiielc bars are* 
substituted for tlx* 

.slide bars, and insteael 223. uai.t. s oassino 
of tlu* numerous small APPAUATrs 

warp beams, one beam supplie's the AA'arp feir each 
breadth of curtain. Fe^r the rest, the common 
curtain loom differs very little from its suiK'rien’ 
felloAv. Home of the eiirLiin loeAins are very large*, 
the large'sl Aveaving 10 curtains in one bre*adtli. 
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Inspecting and Darning. The Rnisliing 
])ropcr is vciy seldom done in tlio lace factory. 
Two separate processes are involved, the om^ 
Ixang carried on in the bleaching works, and the 
oilier in the warc'house. One finisliing operation, 
liowevor, must be done in the lace factory, and 
(hat is th(» inspecting and darning. The newly 
woven fabri(.s arc carried on (lu? bedims into the 
inspecting room. The beam is slung on th<' om‘ 
side of a smooth table. At. the oilier side tlio 
inspector stands, and draws tlie lace over the 
<inooth surface, marking (ivery blemish as it 
p]K;ars. Thus marked, the laces are passi^d ovta- 
> the darn<M‘s. At one time, all tlu^ darning 
as done by hanrl ; but now stnving machines 
re employed wliicli imitate accurately lla^ 
K'shing of th(' la(‘e. If the pattern is seriously 
defective, tlu^ hand darner must b(^ called in to 
sn])plemerit the machin<‘. 

llace Bleaching. This is a distinct branch 
of the hlcacliing trade. Jt is much sliortcM* th.m 
tlie ordinary bleaching ]Moe(^ss. The object of 
the lace bleacher is simply to give a ])lcasi!ur 
white colour. (’iKMuical purity is not aimed at. 

Gassing. (Jassing is jwactised by iKvarly 
(‘Very textile manufacturer ; but it was s])ec.ially 
invmitcd foi lac(^ by Samu(‘l Hall, of Nott ingham. 
Kven after hot-|)1ate singeing the lace r(‘taincd 
a cloudy a])|M‘araiiee, because of tlu' gauzy naturi^ 
of the fabric, showing all round tlio threads. A 
flame whicth would go through the fabric was 
needled, and tliis Hall a.(;complished by inventing 
an apfiaratns which dnnv tlio gas iiji through tin* 
lace [228]. His iiuamtion was orud(‘, and it has 


long lHX‘n superseded by appliances mow maai- 
rate and seiontitic ; but the principle riunain.s 
th(!same. Two essentials are common to all (be 
forms of gassing machini's — the decarbonising of 
th(* gas by mixing air with it, and the rapid 
jiassing of (ho fabric, B, through the flame, A. 

Bleaching. Kvery hl(‘a(‘her has his own 
favourite method and materials for whitening 
lace goods. Nhirioits formula? avo given in the 
Dyeing section of this course. ()ur duty is 
simply to ob.serve i‘losely the practical opera- 
tions. Btc(‘|)cd in lileaching licjiior for a jieviod 
varying with the weight of the fabric, the lact^ 
is washed clear of th(‘ liipior in eiivulal iiig val •>. 
(lently sipKS'z.isl from siiijilus watiT. the laec i , 
taken from the washing luaehim* and laid in th<' 
dollying tubs, l^lie model most ap])roved is a 
round tub in which smooth -failed bcidlcs lift 
u]> and down on the fabrics immer.s(‘d in a solu- 
tion of .soa]) and hhu*. Tli(‘ tub goes j'ound, 
tb(‘ be<‘tles tread tin; liquor (hroiigli the lace. 
A pair of rolhu’s at the side of tin* (ul), Mln‘i\ tin' 
dollying is (*( m])lel(\ giv(; tin* laee a ]>ar(iiig 
srpieezi?, sending the liquor back into tin* lub 
and (h{‘ la(‘c out into tin* trolleys Avhich b(*ar tin* 
filmy mass olf to the washing troughs. 'Die, sc aic 
\\id(‘ tanks ingeniously arrang<*d. .\ (‘oustant 
c*ii‘(*ulation of wattu’ is k<‘pt up, by (be injUal oid- 
floAvof dirty water and the inflow ot clean water. 
'rin‘ laei'S (‘liter at the shb; of (lie. outflow, and 
pas.s round rolliTs, which Ix'ar them onwa.r(D to 
where the clean water is ]>ouring in. Thu^ 
cleaned, tlu; Iac(; go('s into th(‘ drying-room, 
wh(‘r(* in a high (cni])cratur(‘. and by drying 
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luaohines, centrifugal or stove, arc mad<‘ dry. 

The newest fonn of contrivance is th<! horizontal 
drying machine [229 1, in which the lace is wound 
round heated cyliruh-rs. 

Starching. Kino point and j)illow laces 
are nsnally stareh(‘d hy a hand ])ro(HiSs. On 
lahl(\s cov(*red with smootli canvas, the starch, 
made up of tine wheat extract, alum, and smalts 
blue, is thinly spread ^vith brushes. Then the 
lace is carefully lai<l on, and brushed down 
smooth. W'ith heavily-tigun^d laces this is par- 
licaihirly cflVv^tive, th(^ figures showing out very 
\\hit(* and. the meshing appearing slightly shaded 
uitli hlu(‘. Heavy curtains and otlu^r factory 
laces are put through th(‘ starching niachin(‘. 

Stentoriog. After stnrcliing, it is ess(‘!i- 
tial that the laces 
should bi' at once 
s<*t into the ]>ropc‘r 
shape. Lace (1(‘- 
yx'nds f( )!■ i t s I )(‘au ty 
largely on Hie man- 
ner in which the 
threads ai‘e set. 

'I’lie weaver and 
<lesigner can pro- 
videMis w’itli celt ain 
forms and i‘om- 
blna. tions, hut 
these? must lx* 
eonfirnmd in tin* 
finishing. In this 
preieess, tlu* ste*n- 
t<‘ring room is ve*iy 
iinpeirtant. Ouri* 
ously ('iiough. stc'mcring machineu'V such as 
is used in many elotli facteaie's was iieit 
faveiured hy the lace linishew for a. long time ; but 
tlr* same kind eif nuvediine* |230| is neiw in exten- 
si’a* use. l.<Jice stentering is ])ractically a lianel 
])roe ‘ss. The* frames are* wT)e)d('n rails, fitted with 
screw e sei as te) he? grailually extended. W ithin 
the nils little hooks are* set. On these the? 
St enter xvorkers link the lace? web, and stretch 
it out, assisting tei fre*e* the threads wliieh may 
have knotb'd hy he*ating with Je)ng wanels on the? 
ste‘nte'd fabiic. W'hen a ge)oel ])ie*e*e? has he'cn got 
em the frame, the? scre*ws are* hrouglit te> Ix'ar, 
and the frame? Avieieneel e)ut te) the proper streL'h 
f)f the lae*e. 'riiis must he ele)ue Avith gre*al care, 
so that all tlie threads may lie straight, anel 
ae e‘e)reling te) design. ]Mi*ans are usually provide*el 
te> make the stcnte'ring room a drying re>om as 
\v(?ll. In some pia(*es great fans revohe abe)ve* 
the stentering tables, Asliile ste*am pi])e‘S rounel 
the? sides mike lent. Other finishers put tlu? 
fans anel the sle'am |)i[)es un(le*r tJie ste*ntering 
frames. 

Spraying, Calendering, and Press^ 
ing. n^ese operations have jdready lx*en 
studied at se)me length in the cloth -finishing 
section, and neeel luirdly be ge)ne over again, 
nio instruuie'iits are the* same, thougli in prac- 
tical handling attemtion must Ik* paid to the 
delicate character ^f the fabric. 

Warehouse Finishing. When the hu e* 
has Iweii AVt*ll dressed, it is not ready for the 


market. Edgings, trimmings, frills, and all that 
numerous range of laces so daintily fit for decking 
the attire of ladies, are woven by the web, and 
have been dressed in that condition. The A\'arp 
thr(*ads eonnec?ting one strip of edging with the 
either have tei be? “ draA\^n,” and the strips sepa- 
rated. 'J'his work is often given out to home* 
Avorkors. 

Dressing. Se^me of the finer classes of lace* 
are dressed in the? Avarehouse. The process is not 
unlike the starching ali’e'ady noted. In an industry 
produe‘ing so Avide? a variety of fabrics no common 
routine can beprese-ribed. Many Nottingham lace* 
mannfae*ture*r.s combine dre?ssing Avith stentering. 
'I’lu? girls hook the edges of the? lace* on to the* 
frame, lay the? starchy sub.stance along the edge?s, 

a 11 d s p r e a d i f 

aeTOSS the A\liole* 

b r e a d t li w i t li 
brushes. 

Meading. Tin* 
le)om is not yet a 
perfect maeliine, 
and its produce 
partake*s of the* im- 
])e‘rfectie>n incideni 
te) most things 
earthly. Thre*a(ls 
break, loops slip, 
and stite*he‘S miss, 
'^riu* me'Tiders wlio 
I’emedy these dt*- 
feets arepract ically 
skilU‘d lacemakers ; 
thi‘y till in with 
the* hand what parts of the fabric the? loom 
has le*ft out. 

Clipping, Scolloping, Grafting, Braid=> 
ing. Me)st of tlu? finishing ])roeesses of lace* 
manufacture are? skille'd opeTatieins Avhich can 
lie* le‘arne*(l only by ])rae*tice*. By means lA 
scAving machine's, the* curtains are edgeel aiirl 
braided, the heii’ders grafted, and the embroi- 
elerie's put on tlie plain nets, or the initials and 
otlie*r e)rname*nts inse'rted into tlie lace handker- 
e liiefs. Here, (li * sewing machine manufacturers 
have sceaed an undouhteel triumph. By means 
e»f s])ccial ueeflle?s and guide*s on the scAving 
mae-hine, the lae*e embreiiderer is enabled to 
])roeJiicc. figure's and traceries with great rapidity 
and accuracy. 

General Warehouse WorK. The organ- 
isation e)f a lace AAarelionsc is a matter of no 
little difficulty. It is Aveirth noting that meist 
of the large warehousemen are old firms, Avhie h 
have groAv n u]> Avith the industiy. Thus, depart- 
ment has been addeel on te) department as the* 
b zsim s.s has develop(?d. Jn the multiplicity of 
small de])artiuents it is easy to lose? mone'V 
Avithout pi^rc(?ptible fault on the part of anyone. 
For it must be neded that these Avarehouses 
employ machinery of Auirious kinds besides 
se*Aving machines capable of even making lace. 
Taping, scolloping, tucking, pressing, and w’ind- 
ing machim?s make up miles of laces of A^arious 
kinds and breadths. Making-up laces is a 
special branch, requiring taste and skill. 
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A UOTTONKERING ifl a profi?ssion which may he 
said to have been born of Comim'ree. Where 
there is barter there will be an auetioneer, and from 
the inherent desire of iiaall to obtain the best marki*l 
value for that which we wish to sell, it is but 
reasonable to suppose that the profession of auetion- 
cering is one which may exfK’cl (he siipjiort of 
traders in all times. 

The vocation is essentially one for the man ol 
('ducation. '^I'he curriculum of any ])ul)lie school 
forms the finest groundwork upon which the 
training may be founded — that is to s»y, the 
instruction which is obtainable on the <‘ommcrci.d 
side of such school. Our student shouhl writi* 
well and fluently, and his training will be most 
usefully suy)|)leiiiented by a course of typewriting 
and shorthand. A young man reipiires, further, 
a natural aptitude for (juickly grasping situation.^, 
an abundance of tact, and some ability to face an 
assemblage of his fellow men. In Ibis respect, 
advantage may he taken of the opportunity of 
entering a debating society or a local Parliament, 
as it will bo found that the experience in public 
speaking gained in this way is highly beneficial. 
()ne has but to be a fluent and (piietly convincing 
speaker to command attention. It Is superfluous 
to remark that energy, persevoranee and intention 
to succeed are half the battle, and a snaipidous 
rc'gnrd for truthful and straightforward dealings 
should complete one’s initial stock-in-trade. 

Entering an Office. The all-important 
business of entering an office will next commaml 
our attention. Our Ix^ginner should ask himsc'lf 
wiicther he prefers a town or <r<uinc y ])ractice, 
and, whatever the choice, he should endeavour to 
enter an office where he is likely to gain a gocxl 
all-round ex]»eric*nce. Those who are able to 
alford a fecj for artieling should know that there 
are some self-styled auctioncjers whose veuy ex- 
istence cleiKUids upcm their obtaining artielcal 
piil)ils. Of y)raetical work there is little to he 
found ill such officjcs, and it is wise lo seek a w<‘ll 
know'n firm, in one’s locality, for choice, which 
apparently offers the most advantages. 'I’hc brs( 
(‘ourse to pursue is to enter a firm with a bur all 
round connection, and to work one's way up. 
'I’his is the best lest of ayditude, and the market 
is not overcrowded to the man who can honestly 
say : “ 1 know every stage.” 

Salaries. Regarding remuneration, an arti 
clod ^lt>rk is usually yiaid from Ss. to 12s. weekly, 
but this is governed by the amount of [)rcmium 
yinid and gcuioral ability shown. A lad may (‘lUcr 
an office at anything from fis. to Hs. weekly, and 
may work his way iiy) by stages to the position of 
imyirover, earning yxirhaps 15s. or £l weekly and 
commission, at the end of, say, three years. 1’hc 
commission to a young man of ability will make 
a very fair showing, and if he be thrifty, ami 
fortunate enough to be with a firm doing a fairly 
extensive business, ho may, during the course* of 
the ton years which he must ex|)ect to devote to 
his business before launching out on his own 


account, put by enough to sl.irt hiiu in busiuc.''-'. 
So, then, he becomes a junior .md M’ni<jr clerk in 
turn, earning from :U)s. lo i:5 a wcc’k, ;M i‘onling to 
his ability ; and. in the eour-<(' of tiuu*. he may he 
«‘.irning aiiylliing from iloO ht £251) a. y(*ar in 
salary and commission as a managing el<‘rk. 

It is not iicc(‘ssary («> ei\c. particulars of (he 
ollicc routine, but it should lx* saiil thal our junioi’ 
must miisivr (he u<e and indexing of the various 
letter copying hooks and imdf'i-land the siamlard 
sysliun of tiling, docki'ting ami ind«'\ing. lb* must 
1)0 wholly systematic III all iliiiigs, and slionirl pay 
the very gn'alcsl can* to detail. ( )rd»'r in an 
ain*t iotu'cr's olliia' is absolutely (‘.sscniial, and one 
must |)ay stiiet aitcn^on to insliaielions. for a. 
mistake in a, .small maftei- may prove costly. 

The Inventory. Dm mg tlu* course of his 
early career .! Ixginnei w ill d«Mi blless hava* to ar*com- 
|)any his senior to mak(“ an inviaitoiy. He must 
not despise ilu' mventoi v . it serves as u good 
step])ing-st«MU* to tin* makiriL’ of tlu* eat.dogue, 
ami tlu'refore its points should be closely iioh'd, 
'I'lie oeeasioim wliieh call lor an inv(‘ntory aii* 
many. It isr«‘«jnired upon Hie li-l I ing of a, furnished 
house, a eopy being mad»‘ for tlu* incoming tenani 
to sign, one ln'ing la'tamed by 1h(‘ anelioneer t«) 
enable him to elu'e.k (lie eiuitents of llie bouse at 
the expiration of Hu* tenancy. Due is also re(|uired 
to be taken of any fiirnilnre eompriseil in ii vaimi- 
tion for jnobate : for allaelung to a lirt^ poliev 
to settle disputes at ising on ( lainc ; on (he outgoing 
of the owner of a biisiiu ss \\ lu*r(‘ lie sells his chattels 
at a valuation, also in part it ioidug goods upon tlio 
demise of a late o\\ lua*. 

Armed, then, with the tamilar inventory book, 
we proceed lo, say, a lumsi* o| lair size. A note must 
be mad(‘ of Hie place r)f \ i-i( and tlu* purpost* 
thereof, tlu* dale and the name of Hu* »*lerk making 
(he invenloi\. 'This is wntleii at the head of the 
page, and, after maUinc a i:(’iu‘rai survey of the 
pr(*mises, we proceed to Hu* tup ihioi of our housi* 
and begin with the minor rooms, iisn dly bed- 
nHuns, and work our way down Hu* bouse, lloor 
by Moor, room by room. ’I'bere is a method in 
making an invenlorv, .i-. will be --eeii. Wr start 
with the most impoitant loom on the Hoot, naming 
it Front, Kiglil Front, or R.ieic, as the ea.se 

may he, which designations an* intended to lie 
Mclf-dcseiipl iv(‘, or, in tlu* lase of a laigicr house, 
by its number ami situation, if it. be in Hie main 
building, riglit or N*ft wing: sf) that if oiu* inven- 
tory comes into u.se at a future dati', ii will be, 
an ca.sy matter to recogni.s{‘ Hu* various rr;om.s. 

procedure, d'he pr(»e(*dure dilfers ui some 
(irm.s, but the ohjeet is to make a li.sfc of every article 
the house contains. \\ i* begin, then, with Hie, carpi l, 
liig.s, the fireplace fnrnitme, follow'(*il by the window 
furniture, the suite and any other article.^ upon 
the floor and those aiaumd the room again.st tho 
walls, beginning, foi‘ this latter item, on the right- 
hand side of the door as one goes into the room. 
We finish up wdth Hu* f»ictur(*s. china, and wall 
ornaments in the same or(k*r. In Hu* case of 
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the bed-rooms, it will be found cx^x'diout to deal 
with the bed and l)edding just after the window 
furniture has been noied and before dealing with 
I he suite. 

'rhis method applies to all rooms, and it will he 
found that w’ith a little practice the missing of an 
article will be a rare occairrence. After a few 
preliminary visits of the nature mentioned, the 
•student will he (nabled to attempt an inventory 
on his own act'oimt, and if ho faithfully adhere to 
his system, the attack of even a ^uansion, with its 
walls covered with hric-a-hrac. will not, prove an 
impossible task. 

Our beginner must take careful note of the 
descriptions applied to the various articles, and 
their period. He must learn to distinguish Turkey, 
Axminster, Brussels and ta])estrv carpets, rugs 
and mats. He must become an adept — in the 
(•nurse of time — in describing flic woods and chinas 
ciisfomarily found in an ordinary house; he must 
be able to ditferciitiato between cloth, damask, 
fa|M*s(ry, silk, embroidery, lace and the like, and 
he must not, fx* disheartened at the n])parent 
magnitude of tlie task. 

Information in Catalogues. UV can- 
not hope to convey any substantial idea of the 
mnllitude of <liirerent descriptions which an 
auctioneer daily calls into use; hut vve can. and 
shall, point the direction whence the rccjuired 
information may he gradually assimilated by our 
pupil during his c'arly days. He should not be 
above stmlying the contents of the leading furnish- 
ing and dry goods firms, and he may gain a mine 
of information from a wcll-arrangcd, illustrated 
li.st of any such liousc, cspi'cially when it is 
borne in mind that these catalogues arc prcpnre<l 
by men of long cx])erience. In making catalogues, 
to whirh we shall presently allude, oru' may even 
(juietly take a leaf from the book of the head 
porter, who is usually a man of wide experieiieo in 
clescriptions of furniture and such things. In 
short, he must consult every available fount of 
information, using only th<' knowI('dge he aecpiires 
from hearing the inventory Jiiade by his senior 
as the foundation for further information. Our 
rising knight of the hammer must remember that 
he, of all men, must not only know the ])roper 
description to be ap[)Iiecl to everv thing, hut, in 
the course of time, will he re(piired to offer exj)ert 
opinion as to its value. 

After the visit to the house just referred to, wc 
shall recjuire a fair c(j])y in diijiUeale of the list of 
articles. 'J’liis is doiu* in the office on specially 
ruled forms of inventory pif^er, familiar in every 
firm, and on this a title-page is set out giving the. 
address, purpose, name of linn making the inven- 
tory and the. date, fol]owc<l by a careful descrip- 
tion, copied from the inventory hook, of all articles 
projxu-ly alhx’ated to their res])cctive rooms. In 
this list, both sides of the paper arc written upon, 
and the whole is hound iip in a cover of the .same 
size as the ]XAper, hearing an index label. 

Wc have now dealt with one of th(' most trouble- 
some matters to a new-comer into the biisiiic.ss ; 
but. with care, knowledge will gradually a.s.sert 
itself, and if a point is made of never ap})lying a 
description until one is assui’cd of its accuracy, 
proticiency will Ix' all the .sooner gained. 

Cataloguing. (Maloguing is the mode of 
assembling furniture for fht purposes of sale. Ir 
the .luetioneer's profession the eataloguc i.s hoiuc- 
what similar to the inventory, the same system 
Ixjing adopted in regard to its compilation, with the 
important ditfevence that tlio articles enumerated 
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are collected together, accurately deseribt'd, in 
the form of a “ lot ” whi<!h, in the opinion of the' 
auctioneer, will constitute a saleable parcel of 
goods at auction. The rooms are taken in the 
order and method named for inventories, the 
goods described, and a ro\igh eataloguc made 
out on single sheets of foolscap, a space being left 
Indwcon each lot as the articles are enumeraUxl 
and the whole hou.sehold contents brought in. 
It should he tlie aim of the auctioneer to lot Ins 
artxdes so that a desirable, or, what may bo better 
described as a saleable, article is included with 
an unsaleable one, so that one portion virtually 
sells another. This is a rule that only applies to 
the muhiplicity of oddments which arc found in 
every houscdiold. Tlu^ point is to avoid putting 
an article up by itself when, from the nature of 
tJ>c thing, this is inadvisable, but to add it to 
another lot so that there is a fair f)robability of 
the whole seeming a good hid. It would bo ])ad 
policy to lot a carpet with a (;host of drawers. 
Ix‘cause these two things are fairly certain of 
.selling separately, and if of fair (piality would 
make the rerpiired guinea lot; hut, in the sa?iic 
room, it would he found necessary to lot a fire 
screen, a towcl-airer. a hand glass and a couph' of 
slip mats, so that one could sell together that 
which it would he absurd and ]ierliaps useless to 
lot separately. 'I’lie auctioneer must invariably 
aim at making up a lot of siitticient size, applyinu 
his discretion to the character of the goods hcini; 
sold, and remembering always that he has to sell 
cv<rt/th iug. 

Numbering the “ Lots.** Having written 
out the catalogue and made up the various lots, wc 
pnx'ccd Dicn to number the latter, not forgettinp 
to leave one or two blank lots at the end of each 
room to provide for the inclusion of any artich' 
which may, at the time of the sale, have been 
inadvertently missed. With a title-page, sotting 
out the ])riucipal and interesting ])ieces of furniture 
olfered for sale, the draft eafalogue is sent to the 
printers, conditions of sale being added, which 
may be of a sUx'k nature; or specially ada])ted to 
tlic particular neixis of the artxdcs being sold. 
Kvcntually the proofs arc gone through and I he 
matter is concluded. 

'Phe announcing bill will be conveniently drawn l)\ 
making a double demy replk’a of the front ix\gc 
of the catalogue. It will ho found that a very good 
auction hill can he ilrawn aft^T a general survey of 
the property to ho ofTered. The hill should be got 
out iirst, and duly exhibited, to give as long a notice* 
of the sale as possible. 

There arc some important points to be remcm 
Ix'rcd in the making of the ealalognc. For instance. 
Turkey carpets arc described in sepiaro feet, 
Brussels, Axminster, tapestry, and other car|K*1s 
m .square yards (the breadth being 27 in.). Bed- 
room furniture would be referred to in this way : 
Bedding and bed by the width, a wardrobe by its 
width, with tlie size; in inches of the plate mirror 
in door. The washstand and the dressing-table or 
chest by its width, with the size in inches of the 
plate mirror surmoniiting the latter. Taking the 
dininir-rooni furniture, the dining-table would be 
referred to by its length, with the number of the 
leaves up to which it extends, the sideboard by its 
width, and a bookcase by its length. Ornaments 
are taken by height ; pictures as to wlict-hcr they 
arc in oils, or are water-colour drawings, engravings, 
or prints. The wines are added after the reception 
looms have been dealt with, and nro followed by 
the silver, which is sold at ounce: and tire 
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catalogue is concluded by the domestic oftioes, the 
gardens and the contents of greenhouses or con- 
Hcrvatories. Articles found to be faulty are duly 
referred to by placing a small “ f ” in brackets 
after th(? descri]>lion of the article thus: (/). 

Our ]>upil would be well advised to give souu' 
time to the study of catalogues of sales by the 
good West- End firms of auctioneers, and it will 
be found that a little application to these will 
give a valuable amount of information which is not 
easily gained elsewhere. 

TicKeting the “ Lots.” 

We have now to arrange the 
ticketing of the lots. This is done 
by the head porter, with assist - 
aiiee, if ne(*ossaiy, according to 
the size of the sale. He starts 
operations on the day prior to 
the view^ days. He will arrange 
tlie furniture in the order of the 
catalogue, and on the view day— 
the day juior to tlie sale - lie, 
with Ill's assistants, keeps a sharp 
lool'-oiit that no ilamage is done by visitors to 
the articles. On the sale day he su])eriiitends the 
bringing up to the aiietioncer of all ths lots in 
their tiroper order, taking care that he has a relay 
of three or four lots on the mov<‘, so that no time* 
is wasted. Nothing is more annoying than a “ wait" 
between the bringing np of one lot and tli<‘ n<‘xl. 

Prior to the sale day, the d(‘sk catalogues are 
pre]>arcd by the clerk. One will Ik* rciinired for 
the auctioneer and one for his clerk, and they 
consist, merely of tlie onlinary catalogues inter- 
leaved with specially ruled pa])er: 


IX)T No. 

AMorsT 1 
Soi.i) Foil. 1 

Pi Ri Hism’H Namk. 

n» r<>' M. 

(i(i 

■ 1 

13 10 

Martin, et. ,] 

1 7 ») 

«4*2 

;i If) 

MorccaiiOtc*, It. If 


m 

‘2 10 

Moreennilie, II. If 

C) 

ns 

e) 15 ; 

Martin, eJ. .1 

13 e; 

IT.) 

3 5 

Martin, (J. J 

ici o 

l‘2s 

15 : 

MorccanOic, II, If. 

2 0 

1 \) 

1 4 10 

Mai tin, (J. J 

'.) 0 

IS'.) 

15! 

Marlin, 0. J 

0 

*2e;8 

1 1 

1 1 

Mon’cainlu*, II. If 

0 


As will be seen, the lirst column is for the lot 
number, W’liieh is written in opptisite to the coire- 
sjionding lot number in the ])riiite(l ])ortioii. In 
tlie second column are written tlie amounts the lots 
are sold for ; in the third column the ])urehaser*s 
name, and, if necessary, his address, wliile the last 
cash column is approyiriatcd to the entering of the 
(le])Osits ])aid. 

The auctioneer must exhibit midi‘r bis rostrum 
a tablet sidling out bis full name and address, and 
there are penalties attaching to an omission in 
thi.s respect. He must also have at hand his 
and ion licence, which costs £10 annually, renewable 
on July fttli in every year ; and he then proceeds to 
n|)C-n the sale by simply asking a bid for TiOt I. 
J’hc lots arc, as a rule, disjioscd of at the rale of 
one a minute in the ease of household furnitun*, and 
the clerk needs all his wits about him during the 
e»)iiduct of a furniture sale at even this rate, although 
we have known many auctioneers who sell at a 
greatin* rate. 

At the fall of the hammer the goods are at tlie 
risk of the buyer, and ho is at once asked for bis 
card or a deposit, and the clerk must ace to it that 
he gets one or the other immediately. 


Deposits. I'be deposit is governed by the con- 
ditions of sale, and is usually 10 ])er cent. The entry 
by the clerk in his catalogue of the amount at 
which a lot is sold, together with the entry of the 
d<*,'|iosit, is considered as suflieienl proof of the 
transact ion (fraud, of course, not being alleged). As 
a sale ])roeeed.s. the clerk c alls into use his sale 
ledger, which is a highly useful account hook. Tlu'v 
arc familiar in every office, ruled as under, interleav(‘(l 
with blotting paper, and index(‘d at each ]>agc. 


Immcdiatc'ly a !<»t is sold. tlu‘ (h'posit. jairehasci 's 
name, and the ;i mount M)ld for arc duly entered 
in the respective* c-olumns of tlie catalogue, the 
deposits lieiug aeeoimtabh* for by tlu* clerk. .\s a 
<‘h<‘ek u])on the* eh*rk, tlie auetioiieeT notes in bis 
catalogue the price and the purebasc'i's naiiK*. .\n 
aec'ount is then imuuMliate'ly opiiUMl in tlu* Uslger 
under the index of the pnrehase'r's name, using the 
])ro|)<T eolnmns as indicated above. 'I’he l«‘dger 
will llu‘n .set out tlu* lot bought, the price sold 
for, and tlu* amount of tlu* (h'posir. 'I’hen* is nsnally 
.-iilliejcnt time between tlu* sale of one lot and tlu* 
lu'xt to get in the deposit, enter the ]>artieulars of 
tlu* transaction in the catalogue, and ojien or ('nt(*i’ 
into tlu* ])rop(‘r ac'connt in tlu* ledger, so that if 
tlu* hooks arc* prc)pc*rly work(*d. it is possible at any 
moment in tlu* sale* to say (‘xac'tly how any 
])nrehas(*r stands. 

As a rule, tlu* clearing of a sale of any size is 
effec ted tlu* day following tlu* sale*, the auctioneer 
annonneing that the* lots will he* dc'livcrc'd the next 
day, say, h(‘tween tlu* hours of tc*n and four. It is 
generally found expe'dienl to make* np tlu* sale* 
ledgc^r overnight. 

The Ledger Accounts. \N’e must here 
refer to the spc'cimcn interh'a ving ])ag(* of the 
catalogue and the* ledge*!* accounts in the name*s 
of .Martin and .Mcuc'camhc. We se*e that the 
catalogue* .vhows t])at tlu*se two purchasers have 
bought '.‘(‘itain lots, and that thc*se cu'rtain lots, 
together with the deposits paid on e*ac*h one, jire* 
eluly c‘arrie*d into the le‘dgi*r under the* rc*.*<pc‘ctivc‘ 
names. At the e'lid of the* sale elay we sludl tinel if 
ne*e*e‘ssarv to che*ek the eatale>gne with the enti*i(‘s 
into the* i(*clge‘r, and if there he* any mistake*, tore*etify 
it, going to the auctioneer's c atalogue*, if rleeessjiry, 
to obtain the* eoirc'ct ion. We* tluMi ge) tliremgh the 
le*dger anel east uji the pric e column of all accounts, 
and on a n\se‘rve*cl ])age* at tlu* end of the* he)ok e‘{iri*y 
out the name's e)f all jinrchasers with the* amenints of 
their ]nirchases. 

Wc next cast the* catalogue*, anel, all hedng 
correct, we sh.dl have* the same amc)nnt in the* 
total e)f the* e*,'italogue as we* have* in the tedal e)f 
the*. ae*e*e)unts in the* le*dger. At the same ti?ne* that 
we eleal with the ae tual ])ric*es ])aid. vve east the* 
amount of (he deposits in the e atalogiie, which, e)f 
course*, shoiilel jigreo with the total amemnt e)f the 
deposits enn*ie*.d out te) the reserv’^ed ])ago at the end 
of the ledge*!*, siele by sielo with theii* respevt ivo j>rle*cs, 
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to the credit of which they st>and. We are thiia able 
to see what amount of money there should be in 
hand as received as deposits during the sale ; and 
by deducting this amount from the gross amount of 
the sale, we see at once M'hat remains to be collected 
on the following day. 

Having cast the price column, it follows that we 
have to strike the balance in each account in order 
to be able at once to see what amount is due when 
the purchaser calls the next day to pay his balance, 
in the case of Martin, we see that tho purchases 
amount to £21) 5 h., and that the deposits thereon 
amount to £,‘1 28. Cd., so that there is a balance 
due of £2(i 28. 6d. We write this balance do^vn in 
the deposit column, and the account is closed. 

The Delivery Note. There is a small 
matter in connection with the accounts in the 
ledger which should be noted. As the day goes on 
there is plenty of time for the clerk to make u)» 
his accounts as he goes, therefore overnight the 
ledger accounts are loft O])on — that is, minus the 
small double lino which appears under the cast of 
thede[)Osit and balance (jolunm. As the purchaser 
comes in to pay the balam^e during the following 
day, he hands over the balance shown to be duo 
in the ledger, and receives his delivery note, which 
is merely a slip of paper with the words, 
“Please deliver Lots GO, 1 13, 110, 120, and 189” 
written in a vertical column for convenience of 
checking off, and signed by the clerk in charge of 
tho clearing. I'his paper is handed to the porter, 
who is responsible for the correct delivery of tho 
lots. Immediately the delivery note is handed over 
tho clerk drav's two lines under the account in the 
ledger which has just been dealt with, and carries 
the entry of the balance to the reserved page at 
tlto end of tho book, opposite the name of the pur- 
chaser, os previously entered. It will thus be seen 
that at the end of tho day the gross amount of 
money received on tho clearing day should equal 
tho gross amount of tho sale, less tho deposits 
received, and similarly the amount of the deposits 
ill hand and tl^e amount of the balances collected 
on the clearing day will equal the gross amount of 
the sale. Tho double lines which are drawn at the 
end of each lodger account will give an easy indica- 
tion as the day goes on of what accounts are closed. 

How to Deal with Unsold Lots. 

It is now a simple matter to settle the business 
altogether. First, a marked eatalogne is pn*- 
pared. This is merely an ordinary catalogue with 
the margins ruled in cash columns.' Op]K)site to the 
lot is written the price realised for each. The total 
gross amount of sale will be .set out in account 
in the usual way, and deductions are made therefrom 
for all expenses such as printing, posting, advertising, 
and commission, which, as a rule, is charged at 5 ]K*r 
cent, in the case of a large sale, and a eh(?que for the 
balance is forwarded to the client. It may hapjx'u 
there are two or three lots remaining mii^lcarwl, and 
it will be found extx'dicnt to get rid of any such to 
one or other of the numerous dealers which attend 
sales. These peo]>le are always on the look-out foi- 
‘'a bargain in this way, and if it is desired to settle 
tho matter without loss on tho transaction, a little 
finesse will have to be employed. However, if then* 
is a loss, this is written off the gross amount of the 
sale, so that it is clear to the client. 

There are occasions when it becomes necessary' 
to carry out a perambulating auction sale, in the 
0080 of, for instonoe: 

(a) Live and dead stock 

(b) Heavy stocks, plant, machinery, and the like 
(e) Old property for demolition 

4m 


(d) Building materials, and so on. Here it becomes 
necessary to defer the use at the led^t*' imtil tho 
return to the office, but the catalogue w3l be used as 
usual, being in these cases attached to a stiff board 
for convenience in writing. 

Sales of Real Estate. Wc must at this stage 
turn to the more important and, in a sense, more 
remunerative branch of the profession — sales of real 
estate. In the first place, the trouble attaching to 
sales in this department is not so great although the 
care to lx? exercised is none tho less considerabfo. 

To begin w ith, it is of great importance to bo quite 
clear as to one’s instructions. It is the custom to 
quote inclusive terms for the carrying through of an 
auction sale so far as regards the out-of-pocket ex- 
l^enses, to whic!\ exi)endittire the auctioneer is limited 
according to tiie properties to be submitted. For 
instance, ho may make a charge of anything from 
ten guinc^as upwards to cover disbursements which, 
in pursuance to any agreement he may arrive at, 
would Iwi payable by his ])rmcipal in any event, in 
mldition to his coramiss.on on the sale. Ho should 
be priivided with the fullest particulars of the property 
an 1 have a clear understanding on all points, includ- 
ing tho retXTVO price, which is sometimes withheld 
until just prior to the sale. 

The first matter is to determine the time and place of 
sale, and to arrange awordingly. In London, and, 
indeed, in most parts, it is sufficient to arrange the 
<late. say, six weeks ahead, and according to tho 
requirements of the loe^ality to fix tho hour of sale. 
If the proiM'rty is to go to the hammer at the London 
Mart, a room has to Ix) booked during the busy 
season sometimes two months in advance, and hero 
a fee of 5s. is payable on booking. There are many 
sized rooms t ^ bo had, and, if ho is at all nervous, 
it is advisable to secure one where the auctioneer 
on standing in his rostrum has his back to the light. 
T’he next matter is to jxiy a visit to the property and 
make a thorough survey, taking particular care to 
observe the Ix'st (diarae-teristies of tho house, land, 
or other ])roix‘rty which it is his object to present 
to his patrons in as favourable a light as is consistent 
wdth an acemate description. 

The Announcing Bill. It is the auctioneer's 
business to draw up tho announcing bill. ’Ibis is an 
important ma tter, a nd one which is sometimes though 1 
little or nothing of by many auctioneers. It slioukl 
comprise as brief an epitome of tho projx^rty for sale 
as possible. It is tho greatest mistake to crowed it 
witli a mass of unnevossary matter, and it should he 
the aim of our embryo auctioneer to draw a short 
and pithily- worded amiomicing poster, and to set; 
that it is well set out with what wc may term the 
“ selling points ” of the property properly accentuated. 
It must be remembered that the bill is to catch the 
eye of passers-by, and it is sufficient that tho locality, 
a short description and address of the house, together 
with tho time and place of sale, with the auctioneer’s 
name and address, be brought out well. Endeavour to 
“ lighten ” the bill by employing two or three styles 
of lyixi, and with a little patience it will be surprising 
how attractive our black and white poster will 
appear. Proofs should always be submitted to the 
vendor’s solicitor for approval before handing the 
bills to the poster. 

It will now Ixj ncccasary to open an “ Auction 
Expenses Account ” against the client, in this stylo : 

Sale by auction of > 

At the Ix)ndon Mart 

on 190 , at ....o’clock 

Vendor’s Name Solicitor’s 'Name . ; . . . . 

Address. Address 

Instructions given. ..... 100 "y^donfinhed ; .... . 100 



AUCTIONKBRINQ AND VALUING 


Coiiiinission at the rate of 

Expenses limited to £ 

Below this, of course, follows tJic stateiiiont: 

To hire of room at tlio Mart . . j i 

To cost of <louhl(*-<Iem.v annouiK'in«f j | 

To cost of <louhlt!->?hect particulars ,1 

To billpostini? on own stations .. J 
,, ,, lioonsed stations | 

„ „ lioonsed railway j 

stations i 

To billposting: on property, polo ; 

boards, etc. . . 'i 

Advertising: in : ij 

“Times” .Fannary 1, ;i, T), !) } 

“ Daily Telegrraph ” ,, 2,4, 8,10, 

“Daily Mail” „ 3,r), »,!! , 

“Daily News” ,, 4,(J, 8,10 ' 

“ Morninjj: Post ” ,, T), 1), 11, i:i 

“ Estates Gazette " 

“ Local Mercury ” ,, etc., etc. 

To Postagfcs and ]iet tv e\]>enses . . 

I 

With an account such as this it is possible to 
calculato to a nicety what proportion of the oiit-of- 
pocket PX|)enseH arc to he allocat'd to the different 
itenifi of expenditure. As a rule, a double-deuiy 
poster will cost about 12s. jx'r hundred, two-paiie 
IKirtuuilars cost from ISs. to 20s. ])er huiKlred. 
according to the amount of matter and revising 
required. Photograph blocks (rost about lOd. |K*r 
square inch to reproduce on, say, 300 particulars, aud 
lino block reproductions cost about the same amount. 
The hire of the room costs from £2 2s. to £5 os., 
according to the size and time of sale, and the rent 
of licensi^ hoardings may be Id. jx'r douhle-demy 
sheet per week. The usual charge by the r/iilways is 
3s. jKii- month iier .station for each bill, including tlie 
fixing and removal of the hoard, which is supplied 
by the company’s advertising agent. We must 
ivmcmber the posting of the bills on the ]>remises, 
and must bear in mind that in issuing hills to the 
billposter of somewhat elastic eonscienee, it may be 
as w’ell to assume that the whole of the hills may 
not l)c distributed. Having set aside a reasonable 
sum for postage and other petty ex fx?n.ses, wo have 
a balance which we can devote to what W'(^ must 
regard as our most fruitful channel — Press advertising. 

Advertising. We now draw' out the atlver- 
tisements, which, like the announcing bill, should he 
as pithy and concise as possible. The grt*at dailies 
charge 8d. to Is. per line of about eight words, 
and it is a simple matter to ret^kon on these lines. 
If an advertisement appears for a mouth every 
other day, the cost would amount to, ^oughl^^ 
£7 or so. A diary of the advertisements shoiihl 
be written up to check due insertion. Whatever, 
then, the limit for out-of-pocket cx|)enKcs may 
be, wc are able so to lay our plans that we are not 
some pounds out of hand over the tran.sacfion. Of 
course?, there are some cases where a little sfx^ulative 
exponditiuro may lx? well advised, but this is purely a 
matter of circumstance. 

Particulars of Sale. Wo next ))ass on to 
the “particulars.” As a rule, these consist in a title- 
page with as many followers as are requisite, finishing 
up with the conditions of sale and the Tuenumindiim 
of agreement. The title-page may set out the general 
points of the estate, and if the rule applied to furniture 
sales be followed, it will be sufficient to introduce a 
repr^uction in miniature of the announcing bill. 
Having attended and thoroughly surveyed the pro- 
perty and taken or checked the particulars in a note- 
book kept for the purpose^ we inquire of the solicitor 


acting for the vendor how he desires the pro])orty 
lotted, and arrange accordingly. Ea(?h lot should he 
<lescril)ed accurately, he it land, house pro])erty, free- 
hold ground rent, or reversion, and giving j)articulars 
of tenure, ground, or other rent, accommodation, 
notes a.s to tenancies, cte. Aftoi* lotting, a draft is 
prepiired and sent to the solicitor for approval, with 
the request that he will return .si\me with the draft 
conditions of sale. The whol(‘ is ])rintod, and ]>ro|)orly 
riidorsod with a note of the pro|)erty offered, the time 
and plarc of sale, the n.nue of the auctioneers, luid 
that of the solicitor at the foot. When the “ proofs ' 
aiTivc, they have to he corrected and forwarded 
to the solicitor foi* linal iipproval to <*nsiire ac?ciiracy. 

A note must be kept rff all applications in a hook 
— which is useful for after reference-- so that, a day 
or .so VM'fore the time of sale, iiKpiirors may Ije written 
to with a I'ominder that the .sale takes pliice onstich- 
and-.suoh a date, tinishing with a request for the 
addrcs.see‘s favoured attcn<lance ami bidding. 

A.s tlio .sale day draws round, the de.sk particulars arc 
prc})ared for the use of thc' auctioneer and his clerk. 
Thc.se are merely ordinary |xirtieulars intorleavtHi 
W'ith ruled foolsea]), partitioned off and niiml)erc*d 
according to th(' lots oppo.x.ite to which they ap)KNir, 
and enelo.sed in a cartridge payH'i* <?over, nc*atly 
bound up in groeui silk. 

The Day of the Sale. 'Hk' sale day 
having arrived, we send <lown by onr jnnior 
a ‘JU])ply of bills and sufficient partieulars to 
exhibit in the sale-room. He .should arrive in 
good time, followed as the hour of sale draws 
near by the auctioneer and his eh*rks, with their 
desk ])articular.s, auction Iumuicc, sixpenny contract 
stamps, name and address tablet, hammer, and a 
.supply of hills and ])articulars. This latter ])re- 
eaution should never, on any occasion, bo omitted. 
Wc ascertain that the solicitor is present with the 
title deeds, and ])crhaps diseuss briefly with onr 
(‘lient the ))ossihiiities of reducing the reserve, if 
it should hnp]wn that it has been fixed rather 
higher than anticipated. 

The sale then opens. I’o an anetioneer making 
his maiden appearance the ordeal is sometimes a 
trymg one, hut any ..ttem])t at eloquent passages 
on such an occasion is not to be recommended, 
'riip reading through of the i)articulars may serve 
to break the ice, aud it is always remarked that 
the conditions of sale are taken as read, but that 
the veiulor’s solicitor will answei any question 
arising thereon. To eulogise a property is supc*r- 
Ihious— one is dealing with business men, and this 
should ahvays be borne in mind. 

Biddings are asked, and the auctioneer must 
begin to use*, his eyes well. He should endeavour 
to get into touch with two or more bidders 
who seem to desire the projjerty, and, by sotting 
one bid against another, should try to create a 
market betwi'en them. When fhere is a reserve, 
the vtmdor will be entitled to bid np to that reserve, 
provided he discloses his intention upon the condi- 
tions of sale; it is against the law to bid up a 
proptTty on behalf of the vendor, where the sale 
is announced as without reserve. When the bid- 
ding has passed the price fixed, the auctioneer may 
.stimulate competition by announcing thc pro- 
j)erty ns in the open market, and at the fall of the 
hammer, after asking for further advances in the 
usual manner, he should request thc purchaser to 
come forward and sign the form of agreement. 

The contract is an all-importent document, and 
must, in every case, disclose the name of the vendors, 
or it will bo void, under the Statute of fVauds. It i.s 
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executed in two parte, one by the auctioneer, and the 
other by the purchaser, the auctioneer being consti- 
tuted the stakeholder. The purchaser signs over a 
sixpenny stamp, or the signature may bo made on the 
more paper, and the document after Wcards iiii- 
prossea with a nixpciiny stamp. Wc would here 
remark that in many conditions of sale there ap- 
pears a clause to the effect that if any documents 
comprised in the title, and executed prior to the 
passing of the Custonis and Inland Kevenuo Act 
of 1888, bo found to be unstamped or insuftioiently 
stamped, no objection (that is, by the purcliaaor) 
shall be taken. If this clause appears, the Inland 
Revenue r.’dhorities will refuse to stamp any such 
contract, and for this reason it is always as well 
to use an adhesive stamp, duly cancelled by the 
purchaser’s signature. It is the custom of the 
auctioneer to sign his part over a penny stamp. 
Many purchasers refuse to accept the contract wh€*re 
a sixnonny stamp has not been used on the part 
si^ea by the auctioneer, who, bearing in mind his 
fiduciary position, would do well to make no 
objection. 

The auctioneer, on his return to the office, makes 
out an exact copy of the contracts in his ^mssession, 
it not being necessary at the moment for him to part 
with the originals, and ho then forwards them to the 
vendor’s solicitor. 


ability and integrity, and must also procure a 
security bond in the amount of the money which 
is likely to pass through his hands. lie proceeds 
with the sale in the ordinary way, the bills announc- 
ing the sole being headed, “ In the High Court of 

Division. By Order of Mr. Justice 

Underneath the auctioneer’s name, which 


in this case must be printed in full (although 
ho may add afterwards of the firm of Messrs. 
and-So”), appear the words “the person appointed 
by the judge in the action.” On the sale day the 
procedure is as before, with the difference that 
the auctioneer is provided with the particulars of 
his reserve price in a scaled envelope, which he re- 
ceives from the Court, and which are thus designated 
his “scaled instructions.” After ascertaining that 


lie has received the highest obtainable bid, the 
auctioneer requests the last bidder to come forward, 
and, without using his hammer, he opens his soalecl 
instructions, announces the jiroperty as sold or not, 
as the case may be, and should then, if sold, close 
the deal by hammering it at the last bid. A special 
form of eon tract, in addition to the ordinary form, 
proj)erly executed in two parts, is provided, which 
the purchaser must sign; and the deposit is handed 
to the solicitor, he having the original signed con- 
tract, the auctioneer retaining a copy. Sales by 
order of the Court are not so remunerative from 


The Auctioneer aa Stakeholder. 

The custom in I^ondon ia for the auctioneer to 
receive and hold the deposit as stakeholder, and ho 
is accountable for it to his vendor. On receipt by 
him of a letter signed by the purchaser to the (*ffcct 
that the purchase has been completed, the aiictionm* 
is at liberty to hand over the deposit. 'J’his is done 
in the usual way, deductions being niado from it 
for out-of- pocket expenses and commission as agreed, 
a cheque for the balance being forwardeu. It 
occaaio^Ily hapiiens tliat an auctioneer is made 
the par;^ to an action at law by either vendor or 
Xairchascr to recover the deposit. Inasmuch as an 
auctioneer must not part with the money until 
ho has the authority of the purchaser that tlie pur- 
chase has been completed, his position under 
circumstances .such as these is somewhat disagree- 
able ; and he would be well advised in getting 
rid of his liability by paying the deposit into 
court. His action in this case will not debar 
him from recovering his oomniission and (‘xpenscs 
as agi’ced. 

There are one or two points whieli are likely to 
arise during the course of a sale by auction which may 
here be noted. During the opening of a sale it may 
happen that any one of the audience may make 
use of some deprecatory remarks in the hojx*. 
of stifling competition. The best way for the 
auctioneer to net is to inform his questioner that 
he is selling as per particulars, and if the person 
making the interruption has any doubt as to the 
genuineness of the ])ropcrty hia obvious course 
is to refrain from bidding altogether. 

With regard to disputed bids, it has been hehl 
that the auctioneer is entitled to decision, although 
the best course is to offer the lot again at the last 
undisputed bidding.- ’ 

Sales by Order of Chancery. We now' 
have to consider sales by order of the Court of 
Chancery. The instructions in these cases conic 
through the solicitor acting in the matter, and the 
auctioneer, as a rule, is nominated to the judge by 
the solicitor for the successful party to the action. 
When on auctioneer is nominated he must provide 
two testimonials from men of standing as to his 


the point of view of commission as may be supposed, 
for the remuneration ia sometimes cut down by 
half and three-quarters of the proper scale, it 
being possibly the opinion that the kudos gained 
ought to be considered as sufficient solatium. 

Rendering Accounts. In rendering ac- 
counts, it need scarcely bo added, the auctioneer 
must not bo a party to tho making of secret com- 
missions obtained through giving orders to a particu- 
lar firm of printers or adverHsing agents. The 
law on this point ia stringent, and an auctioneer 
will be liable to make good to his principal any 
sums obtained in this way. Nor must ho receivt* 
eommissions from the ])urchaser W'ithout the 
vendor’s knowledge and approval. If ho should 
do so, however, ho is liable, not only to pay 
over any such sum obtained in this way, but also 
to repay his proper commission obtained on the 
sale, and may even suffer prosecution by th(? 
Corrupt Practices Act, 11)07. 

We a])pend below a scale of j-einuneration. 

Foil THE Sale by Auction ok Free- 

llOLO AND OoPVHOLl) PrOI’ERTIICS OR 

UK Leaseholds Held at Cround Rents 
On the first £100 .'3 per cent (in no eases less 

than £5). 

From £M>0 to £5,000 5 per cent, on the first £100. 

and 2J per cent, on the 
remainder. 

Above £5,000 . . . . 2 J per cent, on tho first 

£5,000, U per cent, from 
€5,000 to £10,000, and 1 pr 
cent, upon the remainder. 
jVnd in each case where fix- 
tures, timber, tenant-right, 
stock, or other effects arc 
included in the sale, the 
amount agreed to be paid, if 
without valuation, will bo 
.-iddcd to the sum obtained 
for the property, and com- 
mission charged upon tho 
grass amount. 

This scale is generally recognised throughout 
the profession. 
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By Dr. J. TRAVIS JENKINS 


CEW people — ev’en those who arc engaged in one 
* or other of its numerous bran(;h(*s — have any 
adequate idea of the enormous proportions of tlie 
British fishing industry. The not infrequent reports 
of casualties to fishing vessels which arc met with 
in the columns of the daily Press furnish the reader 
with some idea of the dangers iruudental to a 
calling at all times difficult and 
hazardous, success in which is only 
granted to the active and bold, and 
mistakes in which result too often 
in a s])ecdy death. 

Vast Extent of British 
Fisheries. At the present 
moment there are over 27,000 
vessels enhiigcd in fishing from the 
various ports in the British Isles. 

These vessels are manned by not 
less than 100,000 lishermen, and 
in the course of twelve months they land nearly 
1 ,000,000 tons of fish, worth to the fishermen about 
£10,000,000. By the time this fish has reached 
the consumer its value will be 
considerably enhanced, the exact 
amount paid by the consumer being 
probably not less than £100,000 i)or 
day. The value of the ton most 
important fislies in the year 1005 is 
appended : 

Herring . . 

Haddock 

('od . . 

Plaice 

Solefl 

iMackorcI . . 

Hake 

Turbot . . 

Halibut .. 

Skates and Hays .. .. 217,152 

For the purpose of fishery statis- 
tics a distinction is drawn between 
wet fish and shell fish, the former 
being fishes proper, the latter including oysters, 
mussels, cockles, crabs, shrimps, and lobsters. 

Trawling. Of the various methods of capture 
in vogue at the 
present day, un- 
doubtedly the 
most important 
is trawling. 

Trawling is 
carried on from 
both steam and 
sailing vessels, 
the latter being 
divided into two 
classes — the first 
class consisting 
of vessels of up- 
wards of 15 tons 
[2], the second 
class of vessels 
below that tonnage. The most remarkable feature 
in the rise of the trawling industry is the rapid 
growth both in numbers and in size of the steam 


trawler, and the constMjucnt supplanting of the 
smack. In 190.7 there were 1,175 steam trawlers 
and 904 sailing trawlers of the first class exclu- 
sively engaged in trawling from ports in England 
and Wales. 

Steamer versus Smack. 'Phe slow method 
of the cutter is rapidly giv‘iig way to the 
seiciilific iiuThods of the .steam 
trawler [3]. But since the teiuleiiey 
of modern legislation is to exelude 
the steam trawler more and more 
from the inshore waters, there 
always will he room for the inshore 
lisherm in, who, however, in order to 
he able to compete in t,he market 
w ith his wealthier and more power- 
ful rival, will have to adopt newer 
methods. Already on the ('ontinent 
fishing boats which formerly relied 
on the wind for their ])ropulsiou are being exten- 
sively fitted up with motors, and the attention of 
the English smacksman is earnestly directed io the 
deserij)tion of motor tishing boats 
whieli wo give below. 

Trawl Nets. ModeVn trawl 
nets arc of two jnaiii types, the 
heaw trawl and the otter trafdy the 
former being almost C'-elusively 
used in sailing vessels, the latter in 
steamers. Both nets are eon- 
strueted and fished with the sanu^ 
object — they sweej) along the 
ground, and consecjuently are only 
adapted for catching those fish 
whie'; live on or near the bottom. 
Such fish as soles, dabs, plaice, 
haddock, and cod are captured by 
this method of fishing, other 
methods being employed for herring, 
mackerel, and similar species which 
live near tlie surface. The net attached to the hcam — 
which consists of wood, and averages from 20 tt» 
50 ft. in length, ar cording to the size of the vessel 

using it — is 
shaped some- 
what like a 
fiatteiied cone 
1 5). The beam 
is affixed at each 
end to a trian- 
gular iron frame 
— the (raid head 
— these frames 
being dragged 
along the bot- 
tom with 1 ho 
lK*am attached 
to the apex c»f 
the triangle so 
that when in 
action the beam is raised a few feet above the ground 
and forms the upper boundary of tlie mouth 
of the trawl [4j. The lower margin of the trawl 
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1. TRAWLINO FOR SHRIMPS 
FROM A CART 


. £2,029,348 
. 1,807,073 

. 1,187.403 

. 1.095,410 

48.5.718 
437,270 
350,147 
342,525 
280,574 


2. FIRST-(JI.A.SS DEEP-SF.A 
SAILING TRAWLER 
(The l)earn trawi in oa deck) 




8. FLEETWOOD STEAM TRAWLER 







POOD SUPPLY 

inputh consists of a heavy roi)e, the foot-rop^ 
ooi^iderably longer than the beam, »o that it curves 
backwards behind the beam, and, unlike it, is In 
contact with the ground. The termiiml portion of 
the net is known as the cod-end, and is fastened by 
a rope which can bo detached when the trawl is 
hoisted on deck, the catch being thus easily liberated. 
At intervals in the not there are net-like contrivances 
known as pockets, which, in cfFcrd., in iniinise the efforts 
of fish to escape through the mouth of the net; The 
trawl is towed along by two ropes, the bridles, which 
arc attached to the trawl-heads, and united at the 
fdxmkle, to form a single towing rojic — the inneU 
warp, 

Improwement of the Trawl. Almut the 
year 1893 a modification of the trawl was intro- 
duced, and this may briefly be describixl as a 
HU])ersessioTi of the hetnn by moans of a rope called 
the head-line, the main advantages being a greafer 
length of opening, head-lines of over a hiindr(‘d 
feet in length l)cing eommbii. At either end of the 
foot-rope is attached a heavy wooden door-like 


- Drift Npttlng. ‘ While Watefinjr 
are the methods employed for the capture of bbttoiti 
living fish, for those fish which live in intermediate 
depths to the surface other methods have to^be used. 
Such a method is the drift-net, extensively practised 
in the capture of herring, mackerel, and pilchards. A 
drift-net is usually composed of pieces of net measur- 
ing 10 yards in depth and 30 fathoms in length. From 
a large drifter the train or fleet of nets may be a couple 
of miles or more in length. The whole net hangs 
vertically in the water, forming a wall of network 
against which the fish impinge. The upper sur- 
face of the net is attached to a rope supported by 
cork floats, the whole apparatus being so arranged 
that it can be fished at any required depth, and when 
fishing it drifts with the tide. Nets of different- 
sized mcsli are used according to the fish which it is 
desired to capture, the usual size for mackerel 
being 1 1 in. from knot to knot, for herring 1 in., and 
for pilchards J in. When a fish strikes against the 
net its head passes through, but owing to the in- 
creasing size of its body the fish is fixed in the mesh. 



4. TRAWL HEADS, REAM, MOUITI 
OP NET, ETC. 

Showinijf how the hrUllot* an? 



1 



board, the ott( r hoord, and fo (.irommets 

these boards the pcs ar(‘ /. Dandy bridle 

attached in such a manner that 

the fornuT arc draggeil along the 

bottom on one of the ir long eilgcs, per ‘ p. 0x1 end q. 

the surface of the board being 

inclined at an angle to the direction in which the 

net is being dragged, so that the mouth of the net is 

kept open. There are two warps used with the ott'^r- 

trnwl, instead of one only as in the beam-trawl. 


6. DIAGRAM OF BEAM TRAWL 
a. Wla-rc the net is sewn t.o«:ethei‘ to 
form ptX’kets h. Where the s<nitiro 
joins the haitin;;s ^ c. Foot -rope 
d. (JronitnetH e. Forwawl bridle 
/. Dandy bridle q. After bridle 
h. Hearn 'j. Head-line k. Siinare of 
net 1. Wings m. Baiting on to\», 
belly nnderneath n. Pwket o. Fla]»* 
Oxlend ij. Poke-line f. «.*o<i-line 


6. BEAM THAW I 


CAM TRAWL WITH COD- 
END ITNUIOSICD 


here ij^e s<nitire 10v(‘ii in this mcthotl of fishing 
" C, root -rope i .. • t” 

Forwawl bridle steamers extensively 

q. After bridle (‘iiiploycd. Jii IIM)4 there wc*re 
cf 75 steam drifters engaged in 

i^K-ket^ aSi^ap- ^><*otlaiul alone, in addition to 
ie-line r. «ytMi-line tliousands of sailing boats. 

Drift nets were originally made 
of heinj) In Ireland, and in the Isle of Man of flax, but 
at the present day tliey are ehieffy made of cotton, 
the greater lightness of wliich has (‘nabled fishermen 
to extend the length of tlieir nets. The intro- 


When the trawl is shot and on the Imttom, the 
steamer tows it along slowly, a fair average speed 
being about three miles an hour. The pressure of 
water is exercised in such a manner that the boards 
arc forced upwards and apart, the mouth of the 
net being thus kept in a distended position. The 
head-line, which is a few ft^ct from the bottom, 
passes over the fish before they .ire disturbed by 
the foot-rope, which curves backwards ns described 


thictioii of an auxiliary engine for hauling nets has 
also enabled fishermen to extend the length. 

The Trammel Net. Kxeepl for the fai^t 
that it is fixed, the trammel might well be regarded 
as ail offshoot of the drift net. It consists of three 
vertical nets fasUmed together at the top, boftoin, 
and ends. The middle net hangs loose, and is of 
small mesh. The outer nets, one on cither surfac(‘, 
have wide meshes from three to six inches or more 


above. The fish when disturbed swim upwards and 
strike the netting of the upjier part of the net, 
which is now well above them, and the pressure of 
the water forties them into the net towards the ml- 
end. The lower ])art of the net, which runs along 
the bottom, is subject to considerable wear and tear, 
and is strengthened by apron -like pieces of netting, 
which save the net proper [6]. 

The Seine. InttTmediatc hetween the traid 
and the drift-net described below is the seine, which 
resembles the trawl in its being dragged tlirough 
the water, and the drift-net in that it is a vertical 
wall of netting. It is almost exclusively employed 
in inshore fishing, and for such fish as herring, 
mackerel, pilchards, bass, and mullet. 'Uhe seine 
consists of a vertical wall of netting, to the upper 

C t of which corks or floats are attached, to the 
er part weights or sinkers. It is used from two 
boa.ts or from the shore with one boat. In either case 
the net is idled- up in the stern of the boat which 
moves. In this way an area is surrounded by the 
net, which is pulled in gradually towards the shore. 


from knot to knot, and are of coarser thread than 
Uio inner net. The fish swims along until it 
strikes the outer net, then it darts forward suddenly, 
pushes against the central net, and carries a portion 
of it through the large meshed net on the other side. 
The fish is then safely trapped in a sort of pocket, 
or, technically, is trammelled. 

The Stake Net. The stake net is a vertical 
wall of netting supported by stakes, and is a fixed 
apparatus employed in estuaries. It is a very 
ancient method of fishing, and a very destructive 
one, consequently its use is restricted as far as 
possible. As a general rule these nets may not 
now be set right across a stream or channel, and 
there are other regulations, which vary in different 
localities, as to the size of mesh, and the total 
length of the net. The varieties of stake net 
are legion, but it is in the United States that they 
have reached their maximum development. In this 
eouTitrv the nets are usually a simple wall, with 
or without a trap-like arrangement at the fishing 
eml. They arc set at right angles to the direction 
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7. LONGITUDINAL SECTION OF DEEP-SEA (TJ'ITER “ ELLEN ” 
rt. Forecastle ft. Space for salted fish e. Ballast a. Well Gratin<^ /. Motor of l-h.]). (/. Mot.)r of 10-h.p. ft. Motor- 
room j. uptai It's cabin h llatciiway L Roof of motor-room 


of the tide, and may be calculated at certain of a lon^ 'Fliis net is jnislicd in fi’ont of the 

seasons of the year to yield the maxiniiini of re.sult shrimper in shallow water, at low tide, and is hence 
with the minimum of effort. locally known as a .s/iorr m f. On his back, the 

Line Fishing. A large ({uantity of deep sea shrimper carries a large baske^t for the reception 

fish is still caught by liniruf^ and this is more par- of his shriju])s. Crabs and lobsteis arc mainly 

ticularly the ease in Scotland, where, in 1005, no fished for by baited pots, in n^ality basket-liko 

less than 164 steamers and 4, 50, ‘I sailing vessels were arrangements, or traps, which afford facilities for 

engaged in thi.s brancdi of fishing, their e-ateh during the ingress but bar the egress of the crustacean, 

the year amounting to 7.‘15,()54 cwt., and its value These pots and basket.s are lowered to the bottom, 

being £348,610. A line as used on a steam vessel often in fairly <leep water on rocky ground, their 

is usually several miles in length, and at intervals of position being imlicalcd by buoys. At the end of 

about 6 ft. is provided with pieee.s of line, the several hours the fishermen revisit the grounds, 

annodfi, to which baited hooks are attached. 'Fhe examine the ])()ls, remove their lobsters or erahs, 

position of the line is marked by huoy.s. The hooks and finally re-ha it their ])()ts with stinking fish, 

a ri' usually baite<l with nuissels, whelks or herring. Fishing in the Future. A remarkahlo 
and the lines are shot in the evening, and fished in change has taken yihua* in the fishing industry dur- 

thc morning, I he line can be used on rocky ing the last twenty years. Previous to the advent 

ground where trawling is obviously impossible. of the steam fishing hojit the smaller fishing villages 

Fishing for Crustacea. In addition to were relatively far more important thun they 

tlv various methods of fi.shing for iw/ fish, which are at the yiresent time, and the inshore fisherman 

have' been described, there is an extensive fishery who followed different classes of fishing at different 

for various cruMacm such as shrini])s, prawns, seasons of (lu^ year — trawling, drift-netting, lining, 

lobsters and crabs, the and shrimping ■■ is fast 

value of which to the 
fishermen for England and 
Wales alone is certainly 
not less than £200,000 a 
year. Shrimyis are fished 
for by trawl nvts, and also 
by hand neis. The former 
arc modifications of the 
beam trawl adapted for 
catching shrimps, the mesh 
being three-eightlw of an 
inch from knot to knot, 
and the hmm not more 
than 25 ft. in length. The 
shank net is very similar, 
the mouth of the net 
being, however, kept open 
by moans of an oblong 
fraint; of iron or wood. This 
net is used precisely like a I 

trdwl, being dragged along o ,, oers, anu is uemg sup- 

theoottom. ani while so «; banish DEp-SEA cutter “ ErxEN by the steamer, 

,j 1 e • (I. Entrance to captain 8 cabin ft. Auxiliary screw r. Roof ‘ i i • ii. 

^^Agged the frame is motor-room rf. Motor lioat on <lfck <*. Entraiu*e to owned almost invariably 
kept in a vertical position, forecastle by y^ersons whose interest 

the longer axis being in the fisheries is mainly 

horiaontak Such nets are frequently used from deyxmdent uyiun I heir dividends. The fishermen are 

carts which are driven along in a few inches of water yiaid servants, or in some instances are paid by a 

at low tide 1 1]. In similar localities, a hand net, known share of the gross yirofits, the skipper and mate 

as a jmsh or pomr net, is used. This varies in usually being jiaid by shares, the rest of aerewbv 

different parts of the coast; generally speaking, a weekly wage. Already there are whisyiers of “rings * 

it consists of a triangular not attached to a frame- of buyers and dealers in fish, and who can say 

work, the whole apparatus being fixed at the end what the future of the inshore fisherman is to be ? 
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of a long poll*. 'Fliis net is jinslicd in fi’ont of the 
shrimper in shallow wat(‘r. at low tide, and is hence 
locally known as a shore net. On his hack, the 
shrimper carries a large haski^t for the reeeyition 
of his slirim])s. Crabs and lobsteis are mainly 
fished for by baitetl pots, in n^ality husket-liko 
arrangmnents, or traps, which afford facilities for 
the ingress but bar the egress of the eriistaeean. 
'I'liese pots and haski'Ls are lowered to the bottom, 
often in fairly <leep water on rocky ground, their 
yiosition being imlicatcd by buoys. At the end of 
several hours the fishermen revisit the grounds, 
examine the remove their lobsters or crabs, 

and finally re-bait their yiots with stinking fish. 

Fishing in the Future. A remarkable 
change has taken yilace in the fishing industry dur- 
ing the last twenty years. Previous to the advent 
of the steam fishing boat the smaller fishing villages 
were relatively far more imjiortant than they 
are at the yiresent time, and the inshore fisherman 
who followed different classes of tishing at different 
seasons of tlii^ year — trawling, drift-netting, lining, 

and shrimyiing ■ is fast 

being rcpla(3ed by the 
steam fisherman, who is a 
syiecialist ynirc and simyile. 

'Fhe bulk of sea-fish is 
lauded athalf adomi large 
yiorts, such as Grimsby, 
Hull, Aberdeen, Milford, 
Fleetwood, and Liverpool, 
whore access to the quays 
and wharves is available 
at all stages of the tide. 
The fish landed is usually 
sold at once by auction, 
and then forwarded to the 
markets at the largo 
inland towns. 'Flic sailing 
smack owned partly or 
entirely by the man who 
sailed her is slowly but 
Mirely decreasing in niim- 
„ bers, and is being sup- 

CUTTER EULEN by the Steamer, 

ft. Aiixiliarv screw c. Koof ‘ i i x • • 1 

t on <kok r. Kntra.u.*e to owned almost invariably 
<tle by iiersons whose interest 

in the fisheries is mainly 




FOOD SUPPLY 

Conditions of Success in the Future. 

The self-reliant and indeT)?ndent fisherman will, 
tiierefore, take heed of the future: only by embrac- 
ing as far as may be practicable newer methods of 
fishing will ho be able to compete successfully 
with his formidable rivals. The adoption of means 
for keeping his catch in good condition, and for 
securing its rapid transit to the 
market, the introduction of labour- 
saving devices for manipulating his 
gear, and, above all, the question 
of auxiliary propulsive methods to 
assist the uncertain winds, are all 
subjects which will imperatwely 
demand his immediate and earnest 
attention. 

The regulations for the ))rotection 
of the inshore fishing grounds are 
for th(‘ most part based on sound 
reasoning, and may be said to have 
been productive of good effect, 
though their introduction has not 
always been welcometl by the 
individuals whom they were de- 
signed to benefit. 

Motor Fishing Craft. 1'iie 
]»ossibilily of the application of 
motor power to the sea-fishing 
industry has for some time been 
recognised on the Continent, notably 
in Denmark and Cerinany, and 
auxiliary jx^trol motors have been 
applied to various classes of fishing 
smacks, and csfiecially to dccj)-sca 
cutters of similar build, to the first- 
class English sailing trawler, to 
herring, and to ojK'ii lino-fishing 
boats. This application must 
rogajded as in its experimental stages. 

In the Danish deep-sea liners |81 we have an 
auxiliary screw permanently fitted up, in con- 
tradistinction to the screw 
which is lowered over 
the stern and hauled in 
at pleasure. The cutter 
Ellen with the letter and 
number K2, (Copenhagen 
2, is oak built, and con- 
tains a W'cll in which the 
fish arc kept alive. She 
has a crew of six men. and 
fishes principally in the 
Kattegat, Skagerack, and 
the North Sea, and also 
off the Icelandic coast. 

She fishes winter and 
summer alike. On deck 
she carries a motor boat 
19 ft. long, with a motor 
of 1^ -horse power. In 
longitudinal section (7] 
are seen the internal 
arrangements of the ‘cut- 
ter. This craft possesses 
two petrol motors, one being a two-cyliuder 
Ifi-horse power machine which drives the screw, 
and the other of 4-hor8e power, which is used for 


A cutter such as this w'ould be 54 tons gcoss, 
and about 60 ft. long. The cost of building at 
Fredorikshavn would be £1,620, inclusive of internal 
equipment. 

Smaller Type of Danish Motor Cut» 
ter. A second description of motor which is used 
abroad in the sea fishing industry is illustrated 
in 9 and 10, which picture n 
Danish cutter somewhat smaller 
than the preceding one. Here we 
have an example of a deep-sea 
cutter fitted with a loose suspended 
screw. Fig. 9 shows the stern of 
the cutter with the screw in position. 
Fig. 10 is a section showing the way 
this screw is attached to the motor. 
An axle or shaft running along the 
upper deck connects the motor with 
a toothed wlieel which projects over 
the stern of the cutter. Over this 
toothed wheel runs an endless chain, 
by means of which the rotation of 
the screw is set up. The screw- 
axle is attached to the hull by 
means of two movable iron rods, 
and the arrangement is such that 
the whole can be removed or 
replaccil at pleasure. In stormy 
weather the screw and frame would 
be removed because it is easily 
washed away. In calm weather the 
scr(‘w is placed in position, and in a 
cutter of from 20 to 40 tons a 
9. DASisii dk-:p-sea cimiSB n^otor of (i-horso po\ er woulil 
WITH MOTOR AND LOOSELY j^ivo a Kpeod of from two to thrw^ 
susrENDKO FROi'ELLER kiiols, which is quite sufficient 
for trawling purposes. Anyone who 
at ])rcsent Ix' has f)(‘cn bocalmixl for two or three days at sea 
ill a deep-Bca smack will realise the enormous 
advantage of being able to travel even at this 
to 10 have been repro- 
duced from photographs 
of models in the Altona 
Museum and published 
in the ' * Mitteihingen 
lies Deutschen Seefischeici 
ViTcins.” 

Open Danish 
Motor Boats. In 

addition, open \)etrol- 
motor fishing boats arc 
used in the Baltic. 
These o|)en boats possess 
a mast with two sails. 
'Pho mast can be lowered 
at jilcasure. These boats 
arcabout 23.\ ft. long and 
have a crew of four men. 
The motor is of 2*5 h.-p. 
The })rice of such a boat, 
with motor, sails, anchor, 
and, in fact, u’ith com- 
plete equipment, would be 
about £118. 



snaiPs pace. Figs. 7 



10. DLXCJRAM OF DANISJI DKEF-SEA ( IJTTKR WITH 
SrSPENDEll rnOPELLKIl 

Toot lied \\Jiei‘l h. Shaft f. Fullry d. Kiidli'S-. i-tiaiii 
/. Propeller f/. Screw-axlo k. Keinov.'iMe 


Alovahle iron hai-s 

iron rofi 


j. driving wheel 


hauling in the anchor and fishing line. 


All the boats described fish principally or en- 
tirely with long lines to which a largo number of 
hooks are attached, and the motor proves of great 
service in hauling in thc'sc. lines. 


Continved 
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SCIENTIFIC INSTRUMENT DEALERS 

The dealer in scientific instruments can scarcely 
1)0 said to exist as a distinct tr.xhT covering all 
the branches which will be dealt with in "this 
article. The departments are usually worked with 
other businesses. The chemical apparatus section, 
for example, is often found as part of a chemist’s 
business, and the sale of the articles here classed 
as ojtikal goodA is fic(piently embodied with the 
sale of spectacles. It has, th(*rcforo, been thought 
best to tell under separate sections the chief facts 
connected with each class of scicnlific a])paratii.s 
so as to assist those who would desire to brunch 
out in new directions. At the same time theic is 
nothing except the lack of suitable o|x^nings to 
prevent anyone devoting a busini'ss to the whole 
of the branches dealt with in the following para- 
graphs. The profits on these goo<ls arc rough 1}^ 
2.) to 331 per cent., which is little enough when tJie 
liability to breakage is considered* 

Chemical Apparatus. With the ])opular- 
isation of science and the multiplication of science 
schools the demand for chemical apparatus has 
increased of late years. Nothing fires the ambition 
of a schoolboy more than to see chemical ex- 
])eriments |)erf()rined, and for this nvuson a trades- 
man with scientific h'anings, whose premises are 
in proximity to a [lublii^ school, should certainly 
not neglect to cater for the schoolboy Ijent on 
making oxygen or performing at homo other 
simple experiments seen in the lecture-room. At 
some colleges the student is reipiired to ])rovide 
a certain amount of apparatus and rctigcnts. the 
larger apparatus and cheaper reagents being found 
by the educational c.stablisbinent ; and again it 
is a laudable thing that at certain schools the 
prizes in chemistry classes take the form of ehernk^al 
cabinets. Statham’s ehemieal eabinets are sold 
at prices ranging from 2s. (kl. to one guinea ; but 
special sets of apparatus and chemicals adapted 
for particular textbooks are readily assembled. 
The following are some of the most, frequently 
s(3ld pieces of apparatus ; small mortars and pestles, 
in glass, Berlin porcelain, Wedgwood or agate, 
varying in price from 4tl. for a porcelain mortar 
of in. diameter to 70s. for a moderate sized 
agate mortar. A few glass mortars is sufficient 
for a small trader to stock. Bunsen burners sell 
at Is. each, larger and l)ctter ones for Is. Od. 
Spirit lamps, 1-oz, size, sell at 8d. ; 4-oz size at 
Is. Wire gauze is best sold in 0 in. sipiares at 
3d. each (iron); Is. each (nickel) ; and (id. eacli 
(copper). A newer variety is that with an asbestoH 
centre, selling at 8d. and 9d. Oueible tongs sell at 
Is. each; cork borers atOd. per set of three; retort 
stands at Is. to 6s., according to number and size 
of rings; metal > tripods sell at Is. to Is. (id. eacli : 
test-tube stanm at from 6d. (for six) to 2s. (for 
24 tubes); test-tube brushes selj at l}d. each: 
with sponge ends, 2d. each ; and the india-rublier 


variety at 3d. each. Pipe-sttMu triangles sell at 
3d. each or 2s. (id. a dozen. Flasks sell at. 3il. each 
for 2-oz. size ; 4d. for 4-oz. size ; 5d. for (i-oz. 
size ; and Od. for 2()-o/.. size. Beakers are l.>est' 
sold in sets, Ihe wide form with lips being pre- 
ferred. A set of 1-oz to 6-oz. sells at Is. 3(1. ; 
.5 oz. to 20-oz. at 2s. th(‘ set. Fnimels sell at 2d. 
each (2-in. size) ; 3d. (3-in.) ; and 4d. (4-in.) ; 
and for these filt(‘r ]>a])ers, cut in circles, are ro- 
qnircid, selling at (id., Dd. and Is. 3d. p(T 100. 
Wash l)oltles .sell at Is. (lO-oz.), and Is. 3d. (2()-oz.). 
W«)ulir.s bottles with two necks sidl at 9d. (6-oz.), 
and Is. (id. (15-oz.). B1ow]U|K's in japanned tin 
sell at (id. ; in brass, at 8d. The most convenient 
.size for test tubes isrtin. by J in., these sidling at’ two 
for l.Ul. or 8d. a doz., or 5s. (id. a gro.ss. Nc^sls 
of six different size tubes are also handy : they sell 
at 9d. lor (i, or Is. (id. for a nest of \2. Books of 
test pa])(Ts sell at 2d. each all kinds, or 4d. in 
rolls. A stock of corks and india-rubber stop|iers 
is also lU'cded and rcngcut bottles varying in size 
from 1 (3z. to 4()-oz, It f.dls to the lot of the dealer 
ill chemical app iratus to fit np benches in schools, 
the.so being supplitnl at a cost of about 42s. per 
))npil, th(^ benches at this price being in fours. 
A fume cupboard, needed in every well-appointed 
laboratory, can be fitted np in good stylo for £4. 
Balances for weighing small iinantitu^s can he 
supplied at £3 lO.s. e.ich, a I)elt(T instriiment 
eoiiling £10. Weights— in the metric .system — 
ai'c .sii])pli(?d at a cost of from 2s. Gd. to 30.s. A 
large variety of graduated glass apparatus is needed 
for acenrate analytical work, some of which will 
need to be stocked if the business iiKTcases. 

Electrical Apparatus. The sale of 
electrical apparatus is an inviting side-line w'hich 
may lie begun with a small outlay and grow to 
unlimited i>roportions. A good show can be 
made for an outlay of £5, and tlio goods pur- 
chased should be put in the wdndow so Ji.s to attract 
attention. Start with the most simple of saleable 
electrical ap])aratus — the bell. These arc quick- 
selling lines, if sold on card.s, complete .sots of ])arts 
for fitting u]> a hell and battery selling at from Is. Gd. 
A complete bell and battery sells at 5s.. thi.s in- 
cluding push and wire. The ])ortahle hells used 
by invalids sell at from 10s. Gd. to 15s. each. The 
.source.s of electricity, that is the l)atterie.«, ore 
various. The TA'clanche cell, used in the above 
elecdrio bell sots, (;an be sold at Is. Gd. eacli. The 
oilier wv.ll-know'ii batteries arc' DanicH’s (complete, 
pint size, 4.s. Gd.); (jlrove's (pint size, 4s.. j)l;itiniim 
extra, about 7s. Gd.) : Bunsen’s carbon (pint, 

3s. tkl.) ; Smee’s (pint, 5s.. retpiirt's a piece of plnt- 
inis(*d silver), ancl bichromate (])iiit .size, 3s. Gd,). 
After the Leclanehe the most ])opnlar is the 
hiehromaie battery. Dry (?ells are niueh in demand, 
the K 0. C, and Obach cells selling at from 2s. 
to Gs. each. Tlje Obach cells are distinguished 
by letters : B. D, M, Q, 0, and S., according to the 
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use to which they are adapicil. The smallest are 
D and S, and are useful for electro- medical 
purposes. Accumulators cost from lOs. for the 
pocket variety to £7 fora six-cell seven-plate battery 
with a capacity of 45 ampere hours. Spare parts 
of batteries are also needed and insulated copjxjr 
wire for connections. The latter, cotton covered, 
costs from Is. 8d. (S. W. G. 16) to 3s. 6d. |Kir lb. 
(S. W. G. 28). Small electric light sots sell well 
at 2s. Cd. when carded in like manner to the electric 
bell sets. Small electric motors in parts sell at 2s. 6d. 
(costing Is. tkl.), while motors ready for use can 
bo bought to sell profitably at 2s. to 15s. These 
little motors arc useful for various purposes, and 
are sold at prices up to £4 for serious w’ork. Tn 
this department magnets are stofiked ; these cost 
from Is. lOd. a dozen (2 in. long) to lK)s. a dozen 
(14 in. long). These are the ordinary horse-shoe 
magnets, but straight bar magnets are. also in 
request, small ones for toys c.osting as little as 
Os. Od. |x^r gross. A 1 2- in. magnet costs Is. Od. 
each ; a 6-in. 6d. each. Magncto-clectrie machines 
used for medical purposes and for amusement 
can bo sold at from /s. (id. (in jiine box) to two 
guineas. The latter is a superior apparatus in 
nuihogany box. 'lelcphones can bo bought to 
sell at as low as 358. complete. 'J’hey are easily 
fitted up and useful for connecting dining-room 
and kitchen or warehouse and shop. 

Radiographic Apparatus. Closely allied 
to the department just described is the sale of 
appiratus for radiograjihy or for generating X-rays. 
Small induction coils are used for obtaining slioe.ks, 
one to give J-in. spark selling at 30s. Many 
boys prefer to make their own coils, and .some suc- 
ceed, but it needs the patierujo and perseverance of 
an enthusiast to equal the ])roduct of the factory. 
The minimum equipment needed by the radio- 
grapher is a Ruhmkorff iuduetion coil giving at 
least a 4-in spark. A coil this size costs £10, and 
owing to improvements of late years, the size of the 
coil has now been reduced to nearly half of what 
it used to be. A source of electricity is needed ; 
this can bo either the electri<; supply of the town or 
accumulator.®,. A four-cell accumulator (8-volt) 
costs about £3 10s., and can be recharged for Is. 
A Tesla transformer can he used in place of the 
coil; the cost is the same. 'rhe Crookes tubes 
cost from 12.s. fid. in their simplest form to 408. 
for some newer forms, which are fitted with water- 
cooled anodes. The fluorescent screens used in 
X-ray work arc covered with barium platino- 
eyanide — an expensive ehemical — and eost at the 
rate of £2 2s. for a double-coated screen, TJ by 10. 
A few accesst>ric3 are needed, such as tube holder 
and eonne(iting wires. The taking of radiographs 
is a branch of photography in that the plates uro 
developed and printed in the same way, hut a 
camera and lens are not em])loyed. 

Optical Apparatus. Under this head is 
classed goods in which lenses are used, except 
photographic lenses, which arc treated of in the 
article on photography [see page 4419.] Micro- 
scopes in the simplest form — straight body in 
mahogany box — can bo bought to sell at 3s. fid. ; 
with three-power, divisible objective, fis. and fis. 
The next style is the pillar microscope, which 
magnifies about thirty times, selling at 8s. fid., 
with more powerful instruments, wnich sell up 
to 208. The better class of microscope for the 
student sells at two guineas, such an instrument 
having rack and fine adjustment, and }-in. objec- 
tive dividing to i in, and 1 in.,* the whole being 
in a cabinet. Better instruments sell at £5; but 

mi 


a microscoiKJ for bacteriological work costs £1.5, 
and may cost £50 for one of the magnificent pro- 
ductions of Zeisa of Jena. There are a number of 
iicccssories required for the worker with the micro- 
scope, such as dissecting scissors (sell at Is. each), 
scalpels (Is. each), glass slips (cost 2s. fid. gross), 
zoophito troughs ( Is. and Is. fid. each), microscopic 
slide cabinets (from Is. each, holding 12 slides, to 
4s. each, holding a gross of slides). Microscope slides 
sell at from 3d. to Is. each, the former being for 
small instruments. There are special lenses made 
for botanical students, known as Goddington and 
Stanhoj3e lenses. These sell at Ss. to 48. eacli, 
according to the manner in which they are mounted. 
The folding triple lenses much favoured by natural 
history students sell at 2s. fid., and cost Hs. and 
a dozen, according to whether the mount is horn 
or vulcanite. Linen provers used for counting the 
threads in cotton and linen cloth — small folding 
lenses — cost from fis. a dozen to SSs. a dozen. 
Watchmakers’ eyeglasses cost 48. to 7s. fid. Tripod 
miero.scopes, known also as gardeners’ micro8co[)e.-^, 
sell at Is., and cost fis. a dozen. Toy microscopes 
can be bought, carded, to sell as low as fid. each. 
Reading glasses, favoured by elderly jxjople, sell at 
fid. to lOs. A good way to buy these m igiiifiers is in 
a set of 13, which costs 35s., a stand for contain- 
ing these being supplied at 48. 

At the seaside telescopes arc saleable, hut ch(*a|> 
carded luies can be sold anywhere at prices ranging 
from Is. Cd. The better class telescot^e, achromatic, 
three-draw, leather covered, sells at 6s. (10 lines) to 
Ifis. (Ifi lines). A tourist telescope with four draw 
tubes, which sells at 20s. to SOs., is a popular line. 
Such an instrument has a sling case for carrying 
it. Marine telesco]H»s sell at 16s. to 60s., and 
astronomical telescopes cost from 358. to £10, 
selling at 2 guineas to 12 guineas. Binocular telc- 
s(50]ics, whi(;h are in form like long o|)era glasses, 
cost from £3 to £6, a medium size, in case, being 
obtainable to sell at £4. From binocular telescopes 
to of)era glasses is h\it a short cut. OjHTa glasses 
can l)e had to sell at 4s. fid., hut these are non- 
aohromatic, and unpleasant for continued use. 
Achromatic opera glasses (leather-covered, nickel 
mounts, six lenses) cost about ,5s., and sell well at 
7s. fid. Bett(*r instruments cost up to 70s. each, 
but a good saleable line should he stoiiked whicli 
sells at 15s., which is the popular price. There arc 
miieh more exjwnsivc forms of o|)era glasses, tlic 
extra cost being made up of the j)earl and gilt ex- 
teriors, Field and marine glasses cost from fis. to 
(iUs., a line selling at a guinea and a half being in 
demand. 1’hc new prism binoculars of Zeiss or 
(im»rz sell at from £5 10s. to £0. This seems a long 
price, but they are well worth it when the optical 
qualities are considered. Stereoscopes are not at 
})resent so popular as formerly, but they have a 
steady sale. 'J’hc cheapest sell at 2s. each, a good 
line being, one selling at 5s. The views for us(‘ 
with these sell at 3d. to Is. 3d. each. The pedestal 
.stereoscopes fitted with revolving stereoscoi^e and 
holding 50 slides sell at 30s. to £3. Bacterio- 
logical apparatus properly comes in this section ; 
besides a good microscope, various accessories are 
needed for preparing and staining the various 
bacteria. 

Meteorological Apparatus. Thermo- 
meters sell for as low as fid., but at this price arc 
not very trustworthy. One shilling is a recog- 
nised price for a thermometer, and to sell at this 
price a good boxwood scale, mercury column instru- 
ment costing 8s. a dozen is recommended. Bath 
thermometers have square, wooden frames and a 
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Imndle, so that the water of the bath can be atii-red. 

graduations are also specially indicative of the 
temperatures of the different baths. Metal frame 
thermometers are best adapted for outdoor use and 
in the greenhouse. In the fatter position, maximum 
and minimum thermometers are of greatest use, 
ii good instrument selling at 5s. Mercury ther- 
mometers with enclosed scale are also sold for 
ebemical use, while clinical thermometers for taking 
the temperature of the body are in great demand. 
These sell at 2s. 6d., Ss., and 7s. (id., the la.st-named 
l>emg lens- fronted and spec idly sensitive. 

Barometers are in two varieties — aneroid and 
Fitzroy. The cheapest kind of aneroid, 4.5-in. dial, 
sells at 12s. 6d., letter kinds in wood outer case 
selling at 16s. to 20s. Aneroids are also sold 
mounted with a thermometer at a price to allow 
tliem to be sold at 30s. to 00s., but much more 
money is required to buy some of the elaborate 
Chippendale patterns, it being in these cases a 
matter of cabinet- making of the best kind. 
Fancy forms of aneroids arc made for presentation 
M.s sporting trophies — usually combined with a 
clock. Fitzroy and podirnent barometers, in which a 
column of mercury is employed, sell at from 1.5s. 
►Self-recording barometers, or barographs, in which 
variations of atmospheric pressure arc aut-omatically 
recorded, cost from £4. Uain gauges sell at from 
7s. Od. to 16a., the former being fitted with a 5-in. 
japanned tin rain gauge. Other instniinciits falling 
in this .section are anemometers (for registering 
wind pressure), .sunshine recorders, weather glasse.s, 
and hygrometers. 

Physical Apparatus. There are a numlwr 
of apparatus which do not proiwrly fall into any of 
the foregoing sections, but wdiioh are purchased 
from the dealer in scientific apparatus. Among these 
may bo mentioned water stills, milk testers, hydro- 
meters, alcoholometers, saceharimeters, polari- 
meters, iirinomoter.s, ' and argentometers ; tinto- 
meters, nitrometers, photometers, jxiidometers, 
micrometers, and vi.scjosi meters ; cjcment testen-s, 
(l.ash-point apparatus, air pumps, theoflolitos, 
.‘<extaiits, and compas.ses. These are mentioned to 
.sliow the almost unlimiU^d scojk) of the trader in 
thp.se goods. Drawing instruments, measuring in- 
struments, mechanical counters, slide rules, gauges 
and graduated instruments are other classics of 
instruments which open up a vista of promise to 
one exUmding the scope of his busines.s. 

SEEDSMEN 

In the spring the householder’s fancy often 
turns to thoughts of seeds. This applies more 
particularly if the householder is a resident of 
Suburbia, with a garden and gra.ss-plot of his own, 
however small. And who does not pride himself 
on his dowers, or who tends with more pathetic 
care the cabbage, carrot, or jKjtato of his own 
rearing than the man in the town, who more often 
than not has been reared in* the country? The 
impetus which the “ return to Nature has 
iven to growing not only the dowers of the field 
ut the produce of the earth, in recent years, has 
been marked, and Garden Cities are now a vogue. 
Without taking into account, therefore, the needs 
of the gardener, tho agriculturist, and others 
who make their livings by the growth of seeds, it 
will be seen that the demand for the staples of 
the seedsman are more or less universal. There 
are openings all over the country for good, practical 
seedsmen wha know their business thoroughly; and 
the seed and allM trades appeal to the healthful- 
minded young person, not only from a hygienic 


but also from a pecuniary point of view. There 
is money in it and a crying need for well-trained 
men. The ironmonger and tho chemist often 
have seeds as a side-line, but tho selling of .seeds 
is the true business of neither, and the man with 
the sure inside knowledge always has the pull. 

The Importance of Apprenticeship. 

It is extremely important, therefore, that the 
youth who intends to be a seedsman should bo well 
trained. The decline of the apprenticeship system 
has of late years adveisely affotited this as well 
as other trades. Nowadays, many of the men 
who go into tho business an! hut imY>erfeetly 
acquainted with the rudiments of the work. They 
have served no regular apprenticeship: in fact, 
(he hurry and scurry of modem eom|H*tilion renders 
it increasingly difficult for employers with the 
necessary facilities to spend time in the training 
of apprentices. But tne importance, from the 
point of view of future success, of serving a pro])(‘r 
apprenticeship eannnot be unduly empha.sised. 
The lad who in some way ha.s been connected 
WMth tho country, or whoso parents are engaged 
in agricultural or horticultural pursuits, often 
makes the host .seed.sman. But a country up- 
bringing is by no means indi.s])cn.sid)le, for many 
of the suece.sHful seedsmen of to-day are town- 
bred. q^ho essential thing is to servo a regular 
apprenticeship of four or five years with a good, 

{ )raetieal seedsman who has an all-round general 
msiness. Indentured apprenticeships are a thing 
of the past, and more is the pity ; but there arc still 
many ))laeo8 where the business can bo learned 
thoroughly and where tho boy will be p/iid a wage 
of 4s., 6s., Os., 7s., and 8s. per week, during tho 
|K‘riod of his tutelage. 

The Training and After. Having 
seleeted a good medium -sized business as a train- 
ing-ground, the youth will find that — should tho 
employer also be a nurseryman —he will spend 
most of the first two years in tho nursery, learning 
the mysteries of potting, transplanting, grafting, 
and so on. He will thus become familiar with the 
names and characters of plants, and any leisure 
ho may have can ho advantageously devoted to 
(he study of trade oainlogue.s, by means of which 
he will become acquainted with tho names and 
kinds of seeds, flowers, bulbs, etc. At tho end of 
two years ho will probably Imj taken into the shop, 
where, in tho busy soa.son, he w ill assist in packing 
and delivering the goods sold, and will gain a 
knowledge of tho importance of chemical manures 
and the innumerable horticultural sundries sold 
as side-lines. In the course of the next three 
years (we arc assuming a live-years’ apprentice- 
ship) he will gradually rise to tho ])o.sition of counter- 
man, assisting generally in the finer departments of 
the business. He will also learn business methods, 
and in a medium-sized business, such a.s forms tho 
ideal apprcntiee-grouiul, it is customary to give tho 
apprentice a |KTioil at the books. His apprentice- 
ship over, the youth who has applied himself to the 
acquisition of knowledge will have no difficulty in 
getting a situation ns assistant in another business 
at once, at a wage of from 208. to 26s. per week. 
Tho supply of good assistants is never greater than 
the demand in the seed trade, for there are so many 
of the untrained, or only partially trained kind 
about. This is largely owing, as More indicated, 
to the gradual disuse of the apprenticeship system, 
so that the thoroughly trained man need never be 
in want of a situation, and may earn anything 
from 20s. to £2 a week, according to his capability 
and energy. 
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Launching Out. An ex|icrienced gccdsman 
has laid down the dictum that it is unwise to start 
in the seed business on one’s own account until 
one has had an ex[)erience of from ten to fifteen 
years. Probably the ambitious young man will 
chafe at the idea of waiting ten years after appren- 
ticeship before trying his luck, es])ccially if he be 
possessed of £100 or £2(X). A partnership in a 
fairly largo business, where the partners can 
superintend diflcrent departments, may be con- 
sidered, esjieciallv where there are possibilities of 
considerable development. But we shall assume 
that the young, and now experienced, seedsman 
resolves to start out “ on his own.” Of course, he 
may find that some particular part of the business 
suits him best, and in that line— agricultural 
mainly, horticultural mostly, or the bulb trade 
entirely — lie may six'cialise. But the usual plan 
is to begin a business of a gi^ncral character and 
gauge the necessities of the locality before sfx^cialisin 
is ^^tU*mpted. With a capital of, say £150, a 
small shop would be selected in a good business 
neighbourhood. If in a country town the high 
street, or market place should be the scene of 
operations, for there the farmers and other country 
people usually foregather. If in a suburb the shop 
may he a very tiny one with, perhaps, a pieec of 
nursery ground attached, 'fhc fittings in a medium- 
sized shop would not cost more than £20 to £30. 
The most expensive item is the drawers for seeds, 
of which fifty would probably be rcipiired ; but 
these may often be bought second-hand in sale- 
rooms or elsewhere, the rejected fittings of some 
grocicr or chemist, A few shelves round the walls, 
a counter, two sets of scjalcs (one small for the 
tiny seeds, the other for the heavier seeds), a 
weighing machine for ])Otatoes, manures, etc., one 
or two scoof>s, and a number of wooden bins would 
complete the fittings necessary. 

StocKing. it is (piilo unnecessary, nowadays, 
for the beginner to lay in a large stock of any 
class of goods, lie would merely order a small 
supply of each commodity for a show, trying to 
find out as well as he could the class of goods 
most in demand in the neighbourhood. There are 
many large seed-growers and merchants, like 
►Sutton A: Sons, of Reading, ready to supfily him, and 
almost anything he may require can be procured 
within twenty-four hours. But one jirineiple sliould 
direct his purchases all through his career. He 
should be careful to select for his stocks only 
tlu' tinest seeds, bulbs, or what not, that he can 
buy. His experience will have taught him how to 
judge the goods and the reputable houses to buy 
froju. (Cheapness for cheapness’ sake should Ixj 
avoided at all hazards. Bearing this in mind he 
wo\dd expend from £20 to £30 in laying in, in 
j -bushel and .J-bushel quantities, quick-selling 
seeds like beans (broad bean, kidney l>ean and 
runner bean), |)eas, etc., selecting the varieties 
that are popular in the district. Then there are 
vegetable seeds like beet, broccoli, brusscls sprouts, 
cabbage, carrots, leeks, onions, lettuces, parsnip, 
mustard and cress, parsley, radish, spinach, cauli- 
fiowor, and celery, to bo ordered in from J-lb. to 
1-lb. quantities. Other vegetable seeds like 
endive, chervil, cucumber, meloii, vegetable maiTow, 
tomato, etc., would be wanted in J-oz. or 1-oz. 
quantities, according to their relative value ami 

O mlarity. Sweet and pot herb seeds like anise, 
rn. basil, borage, caraway, fennel, horehound, 
hyssop, lavender, marigold, marjoram, rosemary, 
rue sage, savory, thyme, and wormwood, would 
likewise Imj stocked in ounces or smaller quantities. 
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In beans, peas, cabbage, onions, turnips, etc., the 
varieties are so numerous and the iaiosynerasios 
of neighbourhoods in the way of likes and 
dislikes so dissimilar, that it would bo impossible, 
even if it were wise, to advise what kind to buy. 
The beginner would probably have one or two 
kinds of seed potatoes — Early Champions, Britisli 
Queens, Up-to-Dates, or some others, to which h(* 
would pin his faith. One or two varieties of 
these would be held in stock. 

Flower Seeds. This is an important de- 
partment to the seedsman catering for Suburbia 
or for towns of any size. It behoves him, therefore, 
to secure in J-lb. to 1-lb. lots the most popular 
hardy annuals, like convolvulus, candytuft, lupin, 
mignonette, nasturtium, stock, hollyhock, carna- 
tion, sweet pea, Virginian sto(!k, wallflower (tw'o 
or three varieties), sweet-william and sunflower. 
In smaller quantities order alyssiim, Biirtonia 
aurea, Calnndrinia speciosa, Chrysanthemum tri- 
color, Collinsia bioolor and C. alba, ersymium, phlox, 
Ksehscdioltzia Californica, scabious, Eutoca viscida, 
Cilia tricolor, godetia, larkspur, Liniim grandi- 
florum, love-lies-bleeding, Slalo])o grandiflora, 
Malhola, bicornis, Nigolla Damascena, Nicotiana, 
Nemophila insignia, prince’s feather, Saponaria, 
Venus' looking-glass, Visearia osciilata, and Whit- 
lavia grandiflora. In this department the varieties 
of sweet ])(‘a, arc imf>orlant, that flower being at 
the monuMit extremely fashionable, and when one 
thinks that in some wholesale catalogues there arc 
from 50 to 80 diflcrent varieties named, the magni- 
tude of the business will be understood. It may 
pay the young seedsman to specialise in sweet peas, 
chrysanthemums, or others, should ho be located 
in a “ flowery ” neighbourhood ; otherwise his 
speciality may be in seed potatoes or a })artieu- 
larly fruitful brand of onions. 

Sundries. After these several necessary 
horticultural sundries must bo considered. There are 
small stocks of chemical manures for lawns, plants, 
and flower-beds to bo thought of, not to H|K?ak of 
weed-killers and insecticides. In connection with 
the sale of the two articles last named the seedsman 
should be careful to see that the weed-killeis r>r 
insecticides lie sells do not contain a scheduled 
poison, sueli as arsenic, strychnine, or nicotine, 
otherwise he is liable to prosecution under the 
Pharmacy Acts. Besides being an agent for the 
chemical manures used on a large scale by the 
farmer, he would probably find it advantageous to 
be an agent for nursery slock. Then the sale of 
garden tools and garden rc(|uisite8, such as fruit- 
nets. lawn sand, budding-knives, axes, hoes, rakes, 
scythes, s[)adeH, scissors, (rowels, syringes, watering- 
cans, (lower- pots, seed -pa ns, lawn-mowers, and so 
forth, is looked upon as an adjunct to the seedsman's 
business, and £15 at least would have to bo oxpendf'd 
in such things. In an agricultural community the 
sale of agricultural implements is often develo])C(.l 
into an important siclo line, for the ironmonger in 
such districts usually sells seeds. The alert seeds- 
man will not fail to take advantage of the money- 
s|)ending that goes on so freely at Christmas and 
New Year. Recently smart men have made quite 
a profitable feature of Christinas and New Year 
gifts in the shape of fancy white ware filled artisti- 
cally with flowering bulbs, such as tulips, hyacinths, 
and lilies of the valley, and ferns (retailing at from 
Is. to lOs. fid. each), baskets filled with growing 
plants and flowering bulbs (2s, fid. to 15s. each), 
bowls filled with ferns and bulbs (Is., Is. fid., and 
28. fid. each), palms, ferns, aspidistras, araucarias, 
solanums, heaths and marguerites (from 3(L to 
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lOs. Od. each). There is also considerable trade 
to be done at this season of the year in Cyhristniaa 
trees, holly with berry, mistletoe, and evergreens 
for house and church decorations. All those show 
at least a 25 per cent, profit on the return, and give 
a filip to trade. 

Agricultural Seeds. If the business done 
is mainly agricultural, some of the foregoing may 
be curtailed, and larger stocks laid in of farm 
seeds. There are many varieties of clovers (red, 
white, cowgrass, yellow, etc.), rye grasses, natural 
grasses, swede turnips, yellow turnips, white turnips, 
mangel wurzels, tares, rape, linseed, and seed 
potatoes, which farmer customers will demand. 
Then lawn^grass seeds are much in demand (in 
towns particularly). 

The Bulb Trade. The sale of bulbs and 
bulbous roots is quite a special trade, and many 
successful businesses are built up in large towns 
or busy neighbourhoods on bulbs alone. The more 
common bulbs may be stocked in J-dozeii or 
A-do7.cn quantities by the general seedsman, but it 
is only by making a feature of this branch that a 
large trade can be done. However, if the seedsman 
has a preference for bulbs, it is a branch worth 
cultivating, provided he can get at the j>roper 
growers and obtain original and healthy plants, and 
a selection sufficiently varied. The bulbs and 
bulbous flower roots usually in demand are 
hyacinths, tuliy)s, crocuses, jon(|uils, dalTodils, nar- 
cissuses, irises, and liliums for conservatories or for 
window decoration. For growing in the o])en ground 
there arc, besides those mentioned, gladioluses, 
auemones, ranunculuses, aconites, snowdrops, and 
begonias. The cost of these is not great, but the 
varieties are so numerous that it will lx? found 
very difficult, at first at least, to keep anything 
like an adequate stock with the small capital 
indicated. 

Packing and Packet Trade. Of recent 
yi‘ars the trade in packet seeds has increased 
largely. This has not been altogether a good thing 
for the seedsman, for many small sbopkocyiers have 
made it a practice to sell flower-seeds, particularly 
in penny packets. Such outside sellers not only 
diminish the sales of the seedsman, but often the 
packet seeds of these irresponsible sellers are held 
in stock season after season, and by the time they 
are sold they are useless. But at least one man in 
England has built up a largo business in pocketed 
seeds (flowers and vegetables), the main part of the 
business being done by post. A regular seedsman, 
however, would not buy packet seeds. Ho would 
buy reputable seeds in bulk, send to a horticultural 
yirinter like Messrs. Blake & Mimkouzie, of Liver- 
pool, for TKXjkcts or coloured envelopes of different 
sizes, and weigh and pack bis own seeds. The 
printers named have specialised in horticultural 
printing for Over half a century. They introduced 
the flower and vegetable seed packets now familiar 
to everyone. Before then fho seedsmen used to 
pack up their seeds in folded papers, and use cuttings 
of parchment for “ directions.” Nowadays litho- 
graphs in natural colours of the flowers and seeds 
are given on the packets, and the directions for 
use are printed on the back, along with the name 
of the plant and its characteristics. Seed pockets 
(plain), in sizes of from J-oz. to 6-oz. capacity, cost 
from 3s. to 7s. 6d. per 1,<K)0. The coloured enve- 
lopes are a Httle more expensive. They may be had 
in all sizes, for all kinds of seeds, and they are very 
attractive. Seeds for quick sale are usually packed 
in Id., 2d.» 3d,, 6d., Is., Is. 6d., and 2s. 6d. sizes, 
and they letnm a very good profit. Seed bags hold- 


ing fi'om J lb. to 7 lb. are also needed. These are 
of good strong j^nper, and cost })orhaps about 
[x;r cwt. 'J’he iMXtkets, bags, luggage labels, and 
iniscellaueous stationery have, of course, the name 
and address of the vendor printed on them. This is 
an advertisement every time a sale is made, but, 
in addition, it is advisable to issue a small cata- 
logue when oj)ening shop. There are some fine 
.samples of stot^k catalognes, bearing name and 
address on the cover, to be obtained from horti- 
cultural priiilers at a cost of about £5 per 1,0()0, or 
even Ics'i. 'rherc arc many varieties of resplendent 
catalogues devoted entirely to the bulb trade. 

Business Bringing and Profits, -i he 

judicious distribution of a neat and etfectivo caia- 
logiie is one of the first things to be done in securing 
a connection. But, besides that, the man who 
means to make Ids way must go and look for 
orders. In the off season, during the sumnK'r, 
he should Ije cultivating the acquaintance of 
gardeners, farmers, amateurs, growers of fruits, 
flowers or vegetables, stewards of landed pro- 
jx^rty, and other likely customias. Tn an agricul- 
tural district he will find that attendance at the 
markets is imperative, and a goofl deal of bard 
work and persistent canvassing has to be done 
before anything like* a good business is established. 
With regard to remuneration for his work, the jirofit 
all round sliould aveiage*^ not less than 30 to 
40 cent, on the turnover. The biggest t>rofits 
arc on the sales of the smaller seeds, and if only a 
large and (piiek turnover in made-up packets 
can be sci’iirod, th(‘ gross |)roflts will rise to tlie 
neiglibourhood of TiO to (U) per cent. But, of 
course, murli smalha* profits must be looked for 
during tlie first two or tluco years. If the young 
seedsman is making a living, he should be content 
provided he sees a prospect of making headway. 
With the small capital nu iitioncd he eonld not afford 
to give long credit. In country towns it is almost 
necessary to give some credit, however: but the 
man with a restricted ea])ital sliould look keenly 
after his accounts. It is a practice with owners of 
large estates to allow their heaibgardeners or 
stewards a certain amount at the bank to ojicrate 
with, and, espeitially s he becomes bettor known, 
the .seedsman ha.s often to wait twedve months for 
his bill. I’his must be allowed for in a higher jiriee 
for the goods w'hen invoiced. The typical seed.s- 
man's profits are generally reckoned at 10 per cent, 
on cash transactions, 20 per cent, on (piarterly 
accounts, 25 |x*r cent, half-yearly, and 45 per cent, 
yearly. The net profit should range at not less 
than 10 to 20 i>er cent, on the turnover. 

SEWING MACHINE DEALERS 

The selling of sewing machines may well lx* 
undertaken as a side line by many shojikeejKirs — 
dni|x*rs, ironmongers, cycle agents, sporting goods 
dealers, and many other retailers. The stock is 
not exixmsive, and its variety not unduly large. 
Sewing machines do not easily soil with ordinary 
care; fashion does not change the nature of the 
public taste as in many other Iwanches ; and, finally, 
the profits are very good. For these rea.sons a small 
stock of sewing machines may well Ixi bought by 
the retailer who.se main business oon.sorts well with 
the sewing machine trade. 

Stock. The trade in sewing machines may be 
divided into two classes— the family trade and the 
manufacturing trade. When it is desired to embark 
in it to only a small extent, and with the smallest 
disbursement of capital, the dealer is well advised 
to confine himself to the family trade. Should he 
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have capital to spare he may purchase one or two 
machines for tailors* use, but for manufacturing 
purposes on a larger scale he should refrain from 
nolaing stock, contenting himself with selling 
from the catalogue. Factory installations of sew’- 
ing machines arc kwnly comj)eled for, but the 
order is usually a good one, and the task of keep- 
ing the machines in repair can usually Ije secured 
by the man who su])plics them if he be in the 
district. 

The draper, or other shopkeei)er, who wishes 
to stock sewing machines on a very modest scale 
may enter the trade with the exjienditurc of not 
much more than a ten -pound note. He can piir- 
ehaso, say; 

1 High arm family machine . . . . £2100 

2 Ditto, with extended leaf table . . £5 10 0 

2 Ornamental covers 0 18 0 

2 Jland maeliines, with covers. . . . £4 0 0 


£i:{ 4 0 


With this stock he can make an impressive, 
window display, and do (piito as much trade as 
he could with double the number of machines. 

In some districts a. hand machine mounte<l 
on a staml with treadle attachment, and detachable 
therefrom, is sold in some quantity, it is con- 
venient and gives the -user the advantage of the 
hand machine as well as those of the treadle machine. 
'Phe cost price of such a machine is 1.5s. to 20s. mon^ 
than of a hand imuihine. 

Local preference plays some ])art in the kind of 
machines sold in a district. In this country, for 
instance, treadle machines are sold in overwhelm- 
ing numbers; but in British (bionics, Soutli Africa 
for instance, hand machines are sold five or ten 
times more than the larger models. 

The bulk of the sewing machines s(dd by ])rivatc 
traders in this country arc of (h‘nnan manufacture 
and are purchased through the wholesak* agents 
resident in this country. But British machines 
can Iw obtained for about the same ])rices, although 
the finish of the (Trcrman machines is better than 
that of Knglish machines at tlu' same price. 
American machines are also sold, hut chiefly direct 
to the piihlie by the representatives in this country, 
BO that practically choi(^e of the market lies between 
English and Cerman inarm facdaires. 

Profits. Retail lists of sewing machines are 
usually drawn up so that the retail prices shown 
represent double cost prices. The list is usually 
adhered to in selling on tin* instalment system, 
and for cash transa<'tions a discount of from 
10 to 25 |icr cent, is given. The profit seems 
ood, and it is. But there is an enormous difference 
etween gross and net profits. 'Phe exp<mses of ean- 
vassing and collecting, of upkce]>, and of loss by bad 
debts has to be met out of the a]iparent 100 ])er 
cent, profit on cost pri(;es, and cash business, although 
at a considerable discount, is much more welcome 
td the dealer. It is not often that there is induce- 
meiit to cut prices much in the sewing macliinc 
business. The chief comjietition comes from large 
manufacturing companies with cx^wnsiVe systems 
of di.stribution, and the prices of the.se comjianics 
are based on a higher sc.ale than thase we have given. 

Some cautions regarding the hire-purchase .system 
of business arc given on page 704, 


Old Machines as Part Payment. It is 

fi'equently necessary to take an old sewing machine 
as part payment for a new one. The cuBtomer 
usually has exaggerated ideas regarding the valut' 
of his old machine, which, in the auction-room or 
as old iron, is not worth more than half-a-crown. 
The dealer must make an allowance for the old 
machine, taking no consideration of what he may 
expect to realise for it. One large company follows 
the practii^e of allowing 20s. from the price of a new 
machine for any old machine taken as part payment. 
This allowance, of course, comes out of profit, 
which must 1 k> on a scale high enough to stand it. 

Repairing. The repairing of sewing machines 
is ])rojK?rly umlertaken by those who sell them. 
A fair trade may be done in selling them only, 
but here as elsewhere the public like to purchase 
where they can have repairs executed. The dealer 
who has to send to be done elsewhere the repair 
work that inevitably romes to him labours under 
a disadvantage. Repair work is remunerative. 
The average owner of a sewing machine is ignorant 
of matters me<‘hanical, and the mere adjustment of 
a screw or tension, or a drop of oil given in the right 
pl.aee may usually be charged for at a good price. 
In framing the s(?al(^ of rejmir prices, a minimum 
charge of, say, one shilling, should adopted. 
Claims for ]>ayment of repairs sliould be made not 
BO much upon the actual time taken in their execu- 
tion — although no charge should be less than a fair 
return for the time H})ent at the work — but upon the 
value of the service* render<*-d. No charge can lx* 
made for adjustments and reasonable repairs to a 
nuK liine whi» li has lH*en sold for cash less than twelve 
months before or to a machine sold on the hire- 
purchase system and not yet fully paid up. 

No instructions can l)C givcm regarding sewing 
machine repairs. The same epialities which go to 
the making of a siujcessful watch repairer or c.ycle 
repairer make a good sewing mai*hine repairer-- 
namely, the* ability to reason iMck from effect 
t-o cause in mechanicxil matters, a well develo|)ed 
ineehanical a])titiide, and handiness with the screw- 
driver. A can*fnl study of the mechanism of 
a sewing machine, the task of dismounting and 
re-erecling it, and an (‘xainination of the functions 
f)f each individual part will do more to mak(* a 
man a sewing machine mecdianic than tomes of 
))rinted instructions. 

The chief point which the Khopkeei)er handling 
sewing mai hines has to decide is whether he will 
make the trade a cash one or if he will invite orders 
from buyers, who will ynirchaso only on the so-called 
" hire-])urcliase ” system. Both methods of doing 
business liave their advocates, and both have their 

I ioints t)f recommendation. Unless the shop- 
Lee]H*r is prepaied to establish a thorough system 
of canvassing and of instalment collection along 
with the necessary system of bookkeeping, or if he 
have not cash available to finance an instalment 
business, he will be wise to restrict himself to cash 
trading. The instalment method should not he 
attein])ted unless the capital a.! command be at 
least £5(M). Tt) attempt it on less than this sum 
is to remain for a good time un<le.r the necessity of 
restricting the extent of the business to small 
dimensions or to risk collapse by an overload of 
assets in the form of book debts which cannot bo 
realised when desired and w^hen needed. 
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A MACHINE TOOL may bo defined as the com- 
bination of a tool and n machine arranged so 
that the tool is operated and controlled with precision, 
instead of depending on the human element, as is 
the case with a hand tool. In most metal-working 
operations the advantage is all on the side of the 
machine tool ; it is able to do nearly everything 
that the hand tool can, and a good deal besides. 
Tlie valuable property of guidance, possessed by 
machine tools is also combined with that of power, 
which means that the capacity or ontjnd of hand- 
worked tools is immensely exceeded by machine 
tools, so much so in many cases that certain work 
could not be produced by hand methods at all, or 
only in an imperfect manner and at great cost. 
In a modern machine shop we find a large variety of 
machines engaged in working castings and forgings, 
while the only handwork done (in the fitting shop) 
i.s chipping, filing and s(;ray)ing — a little chipping ^ 
nnd filing where it has not been worth while sending 
a piece to the machines, and scraping as a lim* 
linishing process on high-class work. All the rest is 
elTected with machines that plane, shaiw, slot, drill, 
bore, face, mill, screw, and grind. 

A distinctive differemm between machine tools 
and some other mechanisms lies in their relative 
accuracy of construction. A machine tool has to 
produce accurate surfaces by virtue of its inherent 
build, and its parts must therefore have true 
rectilinear movements, and spindles and slides 
must move without shake or slackness. Something 
beyond mere fitting of portions together is involved ; 
they have to bo made or adjusted to pass certain 
tests, and provisions for taking up slacknesses duo 
to wear are necessary in order to provide for the 
future. 

Principles. Machine tools are divisible into 
t wo great groups, the reciprocating and the rotary. 
In the first-named the movements of the tools 
(or the work) are linear; in the second, revolving 
tools are employed. Planing, shaping, and slotting 


machines represent one type; drilling, boring 
milling, screwing, and grinding machines the other. 
The first class cut intcrmittcnily — having a non- 
cutting return stroke — the second o]>orate continu- 
ously. This makes an essential ditTercnco to tho 
feeds, or movements by which tho area to be toided 
is gradually covered. In tho reciprocating machines 
with non-cutting backw^ard stroke a definite lateral 
movement or feed is imparted to the tool or tho work 
after each stroke or cut : hi the rotary machines 
feeding may be continuous. The speeds are tho 
rates of cutting, and tho feeds are intimately related 
thereto, since their amount must depend on the 




capacity of the tool or tho w'ork to witJistaiid the 
strain of a given cut at a certain speed. There may 
be cither a high sj>eed and a light cut, or a low speed 
and a heavy cut. 

Provision must be iiicorporalod for obtaining 
different rates of speed and feed, to suit the various 
materials and classes of o[)crations dealt with. 
Arrangements for holding down the pieces of work 
and for gripping the tools arc also essen t ia 1. Devices 
for rendering the machines more or less self-acting 
or automatic inaction are necessary for economical 
reasons as well as to ])roduco good work. If a 
machine does not need the services of an attendant 
to offwt C(5rtain motions or reversals, then ho may 
be usefully engaged else- 
where, ])eThaps on 
another machine, in sel- 
ling or removing work. 

Means must be afforded 
of sotting or adjusting 
portions precisely, in 
order to tool tho work to 
close sizes. Other sub- 
sidiary matters are : 
efficient lubricating de- 
vices for spindle bearings 
and slides, and lubrica- 
tion of another character 
for flooding tho work and 
tools during cutting ; 
protection to vital parts 
of the machines from the 
chips and dust produced 
during working, which 
would otherwise cause 
damage to the surfaces 
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and bearings. Nome movement or travel is nec‘>cs.sary 
in all eases to tool surfaces, which movement may l)e 
im parted either to the woi’k or to the tools. 1 1 is some- 
times a matter of inditTerence which course is 
pursued, while in certain oases a decided advantage is 
gained by one method over the other. For example, 
some capeeially massive eastings are machined 
while stationary, the tends themselves (ravelling, 
while an immense quantity of smaller pieces are 
commonly tooled by moving them past the cutting 
tooU. It is scarcely a <picstion of relative accuracy 
or truth of surfaces, lait one of convenience pri- 
marily. 

We do not need to take up the descr iption of the 
various details 
of machine tool 
construction 
hero, as in the 
article on the 
lathe, because 
typical com- 
plete drawings 
are shown, con- 
taining the elements, which may he 
studied conveniently thus, 'lliere 
are certain well-known details, aiul 
particular mechanisms, which are 
found to recur constantly jn dilTerent 
types of machines, moditied according 
to their applications. Mention may 
he made of beds carrying other beds, 
or slides or tables, which ore tee-slotted to rc<',civ© 
(‘lamping bolts; tool slides with saddles and tool- 
holders, circular spindles, carrying tools, or driving 
bars; pulleys and gears for producing rotary 
motions; levers for transmitting rock- 
ing action; screws, racks, and levers 
for causing to-aiid-fro motions ; Striking 
gears or trips for throwing mechanisms 
out of actiem or t)roducing reversals of 
direction of motion ; balance weights 
for counteracting the irregular move- 
ments of heavy sliding portions; 
clutches and belt-shifting devices for 
stopping or change of motion or sjxied ; 
qui(^k-return mechanisms, by 
which the wasiefid backward 
stroke of tables and rams is 
accelerated, and its duration 
shortened. 

Planing Machines. 

After the lathe, the pf-anirtg 
mnehim is the primary machine 
tool in a shop, doing for plane 
surfaces what the lathe does for 
circular ones. By its means 
linear portions are machined at 
right or other angles to each 
other. Great lengths are tooled, 
either in one casting or on a 
number set in line, qUo method 
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by which these operations are oecom- 
plished is to provide a long table, 
sliding beneath the tools, and so 
carrying the work past them, while 
feeding is done at each interval 
between strokes. This feeding may 
be either across or up and down, or 
angularly, according to the disposi- 
tion of the faces on the piece l^ing 
treated. These conditions are met 
by the design in 46, in which the 
deep hedt resting on the floor, provides 
a runway for the slotted table, mov- 
ing wit li vees on the bed. Two uprights, or houaitkjga, 
are listened to each aide of the l^d, and support 
a e.rofts-raU upon their vertical faces. This rail can 
be mov(‘d up or down by the handle seen, operating 
mitre wheels, and vertical screws within the hous- 
ings, working .in nuts attached to the rail. A 
saddh slides across the rail, driven by means of a 
screw', and a .tfwfc and tool-box is bolted with a circu- 
lar facing on the saddle to enable the tool to be set 
angularly. A small range of vertical motion is 
given to the tool-slide by handle and screw, or self- 
actingly. I'he cutting is done wliile the table is 
travelling towards the tool-box, the latter being 
))ivolcd to lot the tool drag lightly when on the 

hack stroke. 
The tabic is 
driven by the 
imllcys seen at 
the side, there 
being throe, one 
fast central one. 
and two loose 
side ones. The 
latter carry 
c) p e n a n d 
in tnrn on to 
the 


m otio or 






DRIVlNc; MECHANISM OF 
SIDE-rLANER 

crossed bells, which are shifted 
the central pulley, to drive it 
other direction. The power is thence transmitt<‘fl 
to the inside of the bed by spur gears, ter- 
minating in a large spur, called a hull-tvheel, wdiicli 
meshes with a rack attached to the underside of the 
table, and ,m> drives the latter. The automatic* 
reversal (3f the table is effected by the dogs or stops 
seen bolted to its edge by a tee slot and holts. Kadi 
dog is elainjK'd in such 
a Itxaition that it strikes 
a lever pivoted Uf)Oii the 
side of the bed, and 
transmits the motion to 
other levt‘rs terminating 
in belt-shifting forks 
ov€*r the pulleys. The 
table travels therefore, 
and the tool cuts, until a 
dog actuates the striking 
mechanism, the fast 
pulley Ixjing 
suddenly 
vacated by 
one belt and 
occupied by 
the other, 
which drives 


TOOL-BOX 



SIDE-PLANER 




in an opposite direction. At the moment of reversal 
a feed is given to tlio tool-slide by a vertical rack- 
bar placed l)chind the cross-rail and reciprocated 
wp and down by a small crank disc driven from 
the table gears. As the rack- bar moves a little, 
it partly rotates a toothed wheel, which by a ratchet 
device gives a partial rotation to the feed-screw 
lying inside the cross-rail, or to a splined shaft 
above it, by which the ^wn feed of the slide is 
obtained. 

The arrangement of a cross-rail on its housings, 
with saddle and tool- box is shown in 39 and 40, the 
]:)arts being clearly seen, so that reference letters are 
unnecessary. A sectional view of a tool-box for a 
side- planer is shown later in this article, and 
its construction is so much like that for 
ordinary planer that we 
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need not give space to 
illustrate the latter also. 

Driving Mechan- 
ism. The drawings, 39 
and 40, of a machine by 
(lunliffe & Groom, Ltd!, 

Manchester, include the 
driving mcchauism. It 
docs not mnbody the 
three pulleys described 
in connection with 46, 
but has two sets of 
fast - and - loose pulk^ys. 

each set having its own driving bell, and a (liffcren<*o 
being made in the diameters to produce a rapid rate 
of return. This niethod has some advantages ov(‘r 
the other by using three pulleys side by side, 
chiefly in the direction of easier and <piieU*r 
reversal. In 39 and 40 the two fast pulleys, A and 
B, drive the shaft,G, which passes through the 
bod, driving on the oth(M’ side by the pinion, D, 
to the largo Sf)ur wheel, E. The last is mounted 
on a shaft going through to the centn? of the 
bed, whore a pinion in(\shes with the large bull- 
wheel, F, engaging in th(^ rack teeth un<ier the 
table, G. The dog, H, bolted to the tabic edge, 
strikes a lever, .1, connected by a rod, K, to a 
sliding plate, L. L has cam grooves formed in 
it, which coerct; pins as it 
slides, and shift the belt forks, 

M N, in turn. The disc, 0, on 
the shaft which carries oper- 
ates the rack- bar, P, by an 
amount variable by a screw 
within the disc. The ratio 
between cutting and return 
stroke in this machine is 3] to 
1 . Twenty feet per rn inu te was 
formerly considered 
satisfactory for 
planer tables, but 
this is much ex- 
ceeded now in the 
host machines, rates 
up to as much as 
flO ft. being obtain- 
able when desired. 

^^high as^2267t ^'^r horizontal planer ( llulseA Co., Ltd., Manchester) 

minute in the most efficient machines. In order to 
obtain an easy reversal and start at such high s|ieeds, 
several kinds of cmhioniit^ devices have been 
evolved, eomprising springs which give sufficiently 
to absorb the shock of reversal. In one design the 
table rack is not bolted solidly, but has a certain 
amount of endlong fi*eodom, coiled springs being 
placed at the ends, so that when the drive come.s on 
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suddenly, the rock gives way slightly and flic 
table is started smoothly. In another firnrs 
machine a coiled spring is combined with a claw 
clutch in such a way that the clutch begins to drive 
gradually, instead of with a positive jerk. In both 
t)f these mechanisms the energy stored up in the 
springs during the stroke is made to help the table? 
to start on its reverse movement, so relieving the 
belts somewhat. Other methods of 
driving are employed, besides (ho 
ordinary spur gears and rack. In 
the Sellers drive, which 
has been applied for many 
years, a driving shaft is set 
at an angle in the bed, and 
a quick- pitched spiral gear 
engages with a rack under 
the table, producing a very 
smooth motion, which ad- 
inils of high return 
speed.s. The heaviest 
plunt*r.s are driven in 
many ca.ses by large? 
s (j 11 a r e - 1 h r e a d 0 d 
screws revolving with- 
in the bed, and mov- 
ing the tabic by nuts 
attached to the under 
side. 'J’hc nut.s are 
made in two portions, 
so that they may In* (dosed up in order to absorb 
slaeknes.s, or jflay betwcHm the threads due to wear. 
If there were noticeabl(‘ backlash, it would interfen? 
with precise reversal, which is accomplished by Ixdt 
pulleys or reversing b(?vol gears on the end of 
the scr(*w. 

Tables. The vecM form of sliding ways is 
very popular, beoaiisi' it obviates the necessity 
of using adjusting strips to keep the table 
from wandering sideways. When flat Blide.s 
are used, vertical shoulders must be provi- 
ded, and long wedge strips, to preserve the 
fit of the table sideways. The weight of a 
planer fable is suffunent to 
kc'cp it down and steady 
a'^ainst the cut, except in 
some light inaehine.s, in which 
gib strips aro fitted to prevent 
lifting. The oiling of a table is 
an important matter, l3ecauHr' 
of the great weight, amount- 
ing to many tons in large 
machines. As the oil would be 
(piaikly squeezed 
out (3f the way.s, 
it is kept eon- 
stantly applied, 
by means of rol- 
lers resting in 
pockets or re- 
cesses in the f»cd, 
these pockets 
containing oil, 
w'hich floats the 
rollers, and keeps 
them constantly 
smearing the table slide-w’ays withjubricant. In 
addition to the longitudinal tee slots on the top 
of the table, a large niiml)er of holes are reamed in 
it, to carry stop idngsy by which the thrust of w’ork 
is received. 

The larger planers have tw'o tool- boxes on fhc 
cro.ss-raiI, and also one on each housing face, for 
nlaning the sides of work, i^fodifioations ai-e made in 
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the foriUB of planers to accommodate special work. 
In frog nnd switch machines for railway work, the 
housings are low, oecause the work is shallow. In 
the roUar-flvting machinos a number of tool slides 
are dttod, and centres are mounted on the table to 
receive several rollers, which are fluted siinub 
taneously. Nuts are also planed in a similar way 
upon mandrels. 

Open-side Planers. Open-side, or 
standard i)laning machines are designed to take 
pieces of work which are too wide to pass between 
the housings of an ordinary planer. A machine of 
this class is shown in 41, having a rail or arm sup- 
ported by a cinmlar column, which itself carries a 
tool -box for side work. The rail has two boxes, 
actuated automatically in the manner already 
described. The table, from which pieces may over- 


tool is gripped, and given a half revolution at each 
reversal, so bringing the cutting edge into action 
first on one side and then on the other. The rotation 
is effected by cords passing over pulleys on the 
cross-rail and around the tool socket. The peouliai* 
jumping round action of the device led it to be 
termed a “Jim Crow.” In other fittings, the 
object sought is not to rotate, but to tilt the tool in 
its box in two directions, the end of the tool being 
made with double edges, which cut alternately. 

Special Planers. Pit planing machines are 
radically different from ordinary machines ; instead 
of possessing a travelling table, a large pit lies 
below the cross-rail, and the latter^ with its housings, 
travels on guideways flanking the pit. Extremely 
masaivo objects may be held stationary and tooled. 
Armour plates are examples of the work so done. 



47 AND 48. CRANK SHAPER 

hang without obstruction, runs on flat ways. Its 
cutting and return strokes are effected through 
iho largo and small pulleys at the side, driven by 
open and crossed belts. A small pulley on the 
('ountershaft (shown dotted) drives to one on the 
(column, connecting to spur and bevel gears, which 
drive a vertical screw for raising and lowering the 
arm. 

Double-cutting Machines. In the ma- 
chines described previously, cutting takes place 
only while the table is travelling in one direction. 
To avoid the waste of time thus involved, double- 
cutting tool- boxes have been devised, to make the 
tool (of special form) cut in two directions alter- 
nately. These devices are used only to a limited 
extent by comparison with the number of ordinary 
planers employed. The original design — the Whit- 
worth— consists of a round socket within which the 
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49. SLOTTINO MACHINE 

Vertical and linrizonUil planers also serve for 
massive work which is not convenient to put on a 
moving table. Large marine engine castings arc 
planed in this way. The machine [46] comprises 
H base plate to hold the work, which is operated on 
by tools held in a saddle that travels up and down 
a long vertical slide. The latter travels bodily for 
horizontal planing upon two slideways on the face 
of the vertical framing. Large, suuare-threaded 
screws are employed to drive the slides, and the 
feeding is performed in a similar manner, changes 
being obtained by gears. 

Side-planers. We have seen that the open- 
side planer possesses advantages for tooling bulky 
work. There is another machine, the side-planer, 
that is even more useful, though its oonstnaction is 
different, the tool travelling instead of the table. The 
fact that the table is fixed, and consequently the 




work does not move, simplifies the attachment of the 
latter, and no matter how much its overhang, it 
can be 8Upi)ortcd with blocking and wedges. The 
Richards side-planer (by Geo. 

Richards & Co., Ltd., Broadheath), 
shown in 42 , an example having 
a stroke of 6 ft., comprises a 
framing, on the front of which 
facings receive flat plates, held 
Anywhere on the length with tee- 
headed bolts in slots. To each 
plate is fitted a box table, w'ith tee 
grooves on three of its sides. The 
tables are raised and lowered by 
the screws operated through Ixivcl 
gears from squared sjjindlos ro- 
tated with crank handles outside. 

'rhe four bolts seen at the front of 
each t^ible tighten the latter after 
adjustment. The tables may be 
used sej3arately for different pieces 
of work, or to support a single 
large piece between them. There 
is a brickwork pit in front of the 
machine, into which deep pieces 
may hang. The saddle, with its 
arm carrying a tool -box, travels 
along the top of the bed, being 
driven to and fro by a srpiarc- 
threaded screw inside it, revolved 
alternately by the large and small 
fast-and- loose pulleys at the end. 

The belts on these pulleys are moved by the aedion 
of the saddle striking sto])s on the rod seen lying 
above the bod, 'Fho 
details of this me- 
chanism arc shown 
in 48 — a plan view 
of the saddle and 
driving meehanisin 
and end view of 
the striking gears. 

The fast pulleys 
are marked A and 
I?, and the belt 
forks are shown 
both over the loose 
jHilleys, in which 
position the maeh- 
ine would be idle. 

When running, 
the arm, E, travels 
along until one of 
the lmrii.% F, on the arm 
strikes a stop, G, on the 
rod, H, which pushes the 
latter endwise, causing it 
to slide the plate, J, 
which coerces tne forks, 

G, G, moving one from 
its fast to its loose pulley, 
the other from its h>ose 
to its fast, x>ulley, so reversing 
the dii’ection of rotation of tlie 
S(?rew, which works in a divided 
nut screwed to the saddle. At 
the moment of reversal an auto- 
matic cro.ss feed, or a down feed 
is given to the tool box, not 
shown in this view, on the arm, E. 

The horns, P, have spiral edges, so that in striking 
G they give the rod, H, a twist, which is trans- 
mitted through encircling mitre gears to shaft, K, 
passing tlurough the arm to the front, w here quadrant 
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gears and a ratchet device transmit the motion to 
either the feed screw, or the feed rod, which lie within 
the face of the arm. The tool-box [ 44 ] slides across 
the arm by the vee and square 
gib fitting. If may be fed 
across, or downwards by the 
square ends of the operating 
screws seen, A and B. The 
automatic cross feed is 
effected when the screw, A, is 
moved by the ratchet devices 
shown in 43 ; the down feed 
operates when the R))1ined rod, 
(\ revolves, and communi- 
cates its motion through the 
mitre gears seen to the screw', 
H. The mitres passing through 
the saddle, D, are screwed and 
])inned together, ns scon in 
the detail shown on the draw- 
ing. The intermediate filate, 

E, may be revolved and 
bolted in any angular ])osition 
on the saddle, D. The slide, 

F, is the one that is fed <lown 
by the si^rcw, B ; it carries 
Wwtonl-holder^ hinged to allow 
the tool freedom on the back 
stroke, the device being 
termed a clapper box. A single 
pillar holder is provided for 
the tool. 'I'he whole construc- 
tion of this fool- box is identical with that for 
an ordinary planer, with the exception that four 
studs, with plates, are usually fitted instead of the 
single-screw post. 

Shaping Machines. Shaping machines boar 
a certain resemblance to the side- planer just de- 
scribed, but instead of the tool travelling longitu- 
dinally it has a cross or transverse stroke, produced 
by means of a slide or ram. The value 
of the shaping machine lies in tooling 
comparatively short lengths, which 
cannot be so conveniently or economi- 
cally done on the planer. The length 
of strokf moreover, is precise, since 
it does not depend upon shifting belts. 
In 47 and 48 a tyj)u;al sha|3or (Tangyes, 
Limitc'd, Birming- 
ham) of 12 in. 
stroke is shown in 
front and end eleva- 
tions. Th(‘re is a 
table, A, elevated 
with screw, mitre 
gears, and handle 
shaft, clamped 
against a plate, B, 
adjustable along 
the front face of 
the framing. The 
driving of the rum, 
G, is through tlu^ 
comi pulley, D, 
thence from pinion, 
E, to wheel, F, 
which revolves a 
short sh.aft carrying 
a crank disCt wnicli 
has a pin and 
block fitting in the slot in a large link, H. The 
latter is pivoted to the bottom of the saddle casting 
at J, and at tlio other end has a connecting rod 
coupled to the ram by a bearing clamped at any 
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^ition in a slot by a nut, K. . As, therefore, the disc, 
G, rotates, its pin and block go around and force the 
link, H, to rocK on its pivot at J, and to reciprocate 
the tool ram from the other free end. The forward 
stroke of the ram occurs when the sliding block is in 
the upper part of the slot in the link, and the back- 
ward when in the lower part, the 
movement in the first case being 
slower than in the second, thus 
quithretum stroke to the 
ram. This device was one of 
Whitworth’s inventions, 
also applied to planers. 
The stroke is adjustable 
by bringing the pin in 
(> closer to or farther 
from the centre. The slot 
in the top of the ram, C* 
is to allow the nut, K, to 
be slid and tightened at 
any convenient location 
to make the ram start 
from a certain point on 
a piece of work. 
After each stroke of 
the ram it has to 
be moved bodily 
sideways to impart 
feed, and this is 
derived from a 
slotted disc, L, on 
the same shaft as CJ. 
L rociks a connecting 
N, intermittently 
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rod, coupled to a ratchet lever. 

0 |ierating a wheel (shown dotted) and thence a nul 
encircling the feed screw, 0. TIk* hand wheel, P, 
may also be used to feed by. The tool- box on 
the ram. C, has a hand down feed, and also 
swivelling motion by worm and worm tuiadraiit, 
enabling the tool to oc s(?t to an angle, or gradually 
worked round to shape out a concavity. An im- 
portantfitting is the circxdar 
motiorif shown detached at Q. 

It is inserted in a hole in 
the frame at K, and consists 
of a bearing and tmndref 
holding an arhor on which 
two cones are placed, one 
being adjustable by nut to 
close up. Bosses and other 
pieces with holes in are held 
and centred by these cones, 
and as the tool above sha])cs 
the periphery, the work is in- 
termittently rotated until a 
part or waole circle is tooled. 

There is a worm wheel 
mounted on the mandrel, and 
turned by a worm [47] which 
is worked by a ratchet device 
similar to that at N, but 
operated from a crank-disc, 

S, and connecting rod, T. 

Machines of this class are 
constructed also with two 
tables, and also with two 
heads, to be used each on a 
separate piece of work, or 
both on one job. Other varia - 
tions in shapers include 
swivelling tables, by which 
work may be angled, and 
the addition of eelf-aoting 
down feed to the tool- box. 
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Some machines also are rack driven, like planers, 
the reverse being effected by open and crossed 
belts on pulleys, or by friction clutches. In such 
machines the rate of travel is constant during the 
stroke, whereas with the Whitworth crank drive just 
described it must necessarily vary continually, on 
account of the changing radii. The smaller shaping 
machines do not derive their feed from the side 
motion of the saddle, 
hut the latter is fixed 
and the work-table 
slides upon a 
saddle, self-act- 
ing feed being 
given by a 
screw, with 
crank-disc and 
ratehet, as in 
planers. All 
shaping mach- 
ines cut oil the 
outward stroke, 
with one excep- 
tion, the dr(iW‘Cut type 
which cuts on the in- 
ward stroke. TIic 
advantage claimed is 
that the pressure 63. Pr.AN or SIX)TTER TABr.ES 
tends to draw the 

slides up together inst<‘ud of pushing them apart, 
as on the outward stroke, and that the ram 
does not tend to tilt up as when pushing out. 
These points may be considered ns reasonable in 
the ease of poorly built or worn machines, where 
the tendencies mentioned would bo noticeable, but 
not in machines kej)t in good condition, so that the 
draw-cut device is not followed to any extent. 

Slotting Machines. /SVoWrwgr’ machines are 
not suited for such a general range of work as planers 
and shapers, because they l.'Uik the capacity for 
length of the first, and the handiness of tlio second. 
But for a good deal of short-stroke work they arc 
, valuable, especially on pieces that stick out a long 
distance, and could not bo put on a planer or 
shaper conveniently. Very heavy cuts may be 
taken, because of the peculiar characteristics of the 
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62 and 63 show an 8- in. 
stroke Blotter by John Stirk A: 
iSnns, Halifax, in elevation, 
with a plan of the. head, 
front view, and plan of 
tab?e. Driving begins at the 
cone pulley. A, a store of 
ener^ being conserved by the 
flywheel, B, to assist the 
stroke of the ram when the 
tool suddenly encounters the 
work. A pinion, C, drives the 
spur-wheel, D, keyed on a 
shaft passing through the 
frame to a crank disc, E, 
which is provided with an ad- 
justable pin and block driv- 
ing a pivoted link in the same 
manner as described in con- 
nection with th^ shaper 
[47 and 48]. The connect- 
ing rod, F, is pivoted to 
a pin held in the ram, G, 
the pin being adjusteble 
by hand wheel and tight- 
ened by nut, plate, and 
serrations on the ram face, 
to bring the ram to the 
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most convenient location for a given piece of work. 
The balance weight, H, prevents jerky motion of 
the ram. The tool is gripped by the 'strapn at the 
bottom end, and the tool is prevented from slipping 
lip by the stop-block bolted on the face. The 
table slides comprise a saddle, J, an upper slide, K, 
and a circular table, L, providing for movement 
to and from the column, transversely thereto, and 
a circular motion. The feeds are derived from a. 
disc, M, which has a cam groove in its face, coercing 
a pin in a lever, and rocking the connecting rod, N, 
which has a ratchet litting to feed the w’heel, (), 
intermittently. 0 is on a splined shaft lying below 
I he slides, and connection is made to the o|X‘rating 
screws within these by mitre wheels and spin- 
wheels, the actions being thrown in or out by 
sliding pinions. The rotary motion of the table is 
effected by a worm and wheel [see 49 and 531. 
All the motions may he o])erated by hand also. 
VVlien not required to revolve, the table is clamped 
with four plates round the bevelled edge 153). 
The hole in the centre receives a. mandrel for hold- 
ing circular work by. When tajuT kcvivnvs hue 
to be slotted, tables are made 
with a hinge jfrrangonu-nt, by 
which a slight amount of tilt 
can be im])arted to throw the 
wwk over, and so slot out of 
parallel. 

IMie ordinary slotter has no 
provision madi* for relieving the 
pressure on the tool during the 
return stroke, hut some arc 
supplied with a hinged box, 
similar in ]irinciple to the 
clapper box of a planer ; others 
have it embodied in the tool 
bars. 

Variations from the ordinary 
])ractico inchulo tlie getting of 
quick-return by dliptical- gears, 
formed in half portions, which 
alternately come into action, 
and give slow' and rapid strokes 
for cut and return ; the addi- 
I ion of tool clam]is on the bottom 
of the ram, to hold special 
tools; driving the ram by 
screw, or by rack in the large 
machines. "Fig. 50 is a tine ex - 
ample of a heavy machine, the 
stroke being .54 in. It is rack 
driven, ami reverses its motion 
like a planer, w’ith shifting belts on fast and loose 
jmlleys. The eon ntor- balancing is done w'ith weights 
at the back, connected by steel w'ire ropes jiassing 
over pulleys to the ram. 

Frame*plate Slotters. Locomotive fratm- 
plate slotting machines bear little resemblance to tl;. 
ordinary slotters, except in possessing vertical rams. 
Sevf^ral of these are mounted on cross-rails and 
heads [ 51 , which is a four-head machine], and they 
are fed along or across to slot out the shape of the 
frame-plates, a pile of which is bolted down to the 
table to be operated on. The beads are travelled 
along the bed by screws at the sides, and the driving 
of the heads is effected from a 8}>lined shaft seen 
running up the length of the machine on the left- 
hand side, driving bevel gears which communicate 
motion to cross shafts above the rails. Drilling 
attachments ore also fitted to the heads for drilling 
the holes in the plates at the same setting. The 
entire machine is driven from an electric motor at 
the far end. 


Drilling Machines. Drilling machines and 
boring machines are a large group embracing many 
types, for small or large work, of horizontal or 
vertical designs, with provisions for drilling or 
boring one or several holes simultaneously. A 
drilling machine is strictly one for originating holes, 
a boring machine one for enlarging them, though 
the distinction is not always rigidly oh.scrvod. In 
a drilling machine the o.ssential points are means 
for rotating the drills, feeding them to their work 
or vice versa, (‘lamping the W'ork, and adjusting it 
or the drill to exact positions. Small ]»iecca of work 
may easily he shifted about to come underneat li 
spindles, hut imissive ones are troublesome, and 
jireferenco is givcai to moving the drill instead. 

A machine omhodying many features which are 
common to .several other types of drills is that in 
64 and 66 (John St irk & Sons, Halifax), what is 
tormed a frame drilling machine. 'Phe spindle is of 
3 in. diameter, witli a vertical feed of Ki in. It runs 
in sleeves within the head. 'J'he drive is from the 
fast and loose ])ullevs on the base of the frame. 
th(‘ belt being thrown over by forks aetiiated through 
the pivoted levers seen, ending 
in a small knob at the front of 
the column, close to the oper- 
ator. The four-step cone pul- 
h'V at the base drives up to its 
companion within the opening 
above. The hark' gears there 
give an increased pow'cr when 
ru'cessary. A horizontal shaft 
runs thence through the frame, 
driving a mitre gear, engaging 
with one mounted on a sleeve en- 
circling the spindle. This is a 
device to prevent the injurious 
side- pul I caused when a wheel is 
inounted dirt'ct on a. spindle. The 
feeding down of the spindle is 
done either by hand, turning the* 
hand wheel on the vortical shaft 
seen close to the spindle, ending 
in a worm which revolves its 
worm w heel, and thence a pinion 
^ ’ . aring in a rack cut on an ex- 
tension of the spindle. The 
teeth are shown enlarged. The 
vertical hand-wheel shaft is 
mounted in an (»eeentrie quill 
in order that the worm may he 
thrown out of gear by a part 
rotation, using the handle 
screwed into the quill as a lever. Self-acting feed 
is imjiarted by thc^ small three-ste]> (ionc pulleys 
driving from the hack-g('ar spindle down to one 
which has a worm actuating a wheel on the vertical 
shaft, a friction cone clutch inside making provisifni 
for throwing the feed in or out of action. For light 
drilling or countersinking, the spindU^ may he fed 
down rapidly by hand, using the horizontal lever 
.seen helow the driving mitres. This lever is con- 
nected u[) to the top of the spindle by a loose collar 
thereon and side coiuieeting rods. A circular 
weight is used to counterbalance the load and draw* 
the spindle upwards on releasing the handle. The 
W’eight is ])art1y hidden behiiul the frame. 

The circular work-table of the machine is carried 
in an arm that swi\elH around its circular column, 
and is moved up or down it by a pinion meshing 
with a rack that is hold inside the arm and turns 
around the column freely, but cannot move endwise. 
The pinion is revolved by a wJieel turned vyith a 
wwm operated by a handle. Work that is too 
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56. PLAN OF FRAME DRIUJN(; MACHINE 

bulky io go on this table is acjcominoclatcd upon the 
base plate, toe-slottod for bolts. 

Pillar Drill. A iyi)c of maebine that haa 
received its greatest development in America is 
shown in 55. It is a 'pUlar or column drill, with 
didi^ig head, the latter having reference to the lower 
bearing of the spindle, whic.h is slid upon a vertical 
face, the object being to bring the bearing down as 
low as possible for steadying the spindle close to 
the work. The driving arrange- 
ments are very similar to the last 
example. The back gears are slightly 
different, and the bevel-gear drive 
to the spindle is above the top 
bearing. Feeds are obtained from a 
three-step cone on the extension of 
the -spindle bevel in the top bearing, 
a belt driving to cones on a vertical 
shaft adjacent. This actuates bevel 
and worm gears, which rack down 
a sleeve encircling the spindle in the 
lower bearing. I’ho same effect is 
produced by turning the hand wheel 
near the bearing, or pulling the short 
upright lever behind the spindh*. 

Both spindle and lower bearing are 
balanced with weights inside the 
column suspended by chains. 

Numerous moditioations are 
made in designs which include 
those features. 

Sensitive Drill. Another 
kind of pillar drill, shown in 57, 
is of the sendiiive type^ used for 
drilling small holes at high speed. 
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are required, the capacity btung 


No tootlied gears 
only up to ^ in. 


holes. There are fast ana loose pulleys at the base, 
the belt is thrown over by the foot-treadle seen at 
the base, and the operator’s hands are thus left free 
for manipulating work and feed. The fast pulley 
on the base is cast with the throo-step pulley, 
which is belted up to another near the top of the 
column. Thence a belt is carried around two 
idlers, which change the direction to right angles, 
and lead the belt around the spindle pulley, 
running on a sleeve encircling the spindle. 

The latter is fed through the lower bearing 
by a rack and pinion, the rack beiim cut on 
a sleeve which does not rotate. The lever 
for feeding is screwed into a circular box 
4 Jontainmg a Hat coiled spring, the tension 
of which always tends to raise the spindle. 

The operator can therefore feel the 
pressure he is putting on the drill, 
because there is no intermediate scTew 
or any heavy weight to interfere with 
the aeltoaoy of manipulation. The 
depth of drilling is determined by the 
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stop-coUar clamped on the spindio near the top, 
to touoh the pulley at a certain point of the 
travel. The flat table is olamped on the column by 
-a split lug tightened by a hand sorew, and the 
weight of the table is coimterbalanced by a weight 
inside the column. Machines of this type are also 
made with an abbreviated column, to rest on the 
bench. 

Radial Drills. Badial drilling maohines 
are designed to avoid the necessity of shifting the 
work about for every hole that has to be drilled, 
the drill being moved instead by means of a radial 
t^ivoted arm [68] carrying a saddle, which can be 
slid along to and from the column, so that the entire 
area of the table is covered. Some radials have 
the arm placed directly upon an independent 
circular ])illar, around which it turns, but in the 
machine illustrated the column is supported by 
another pillar that serves to hold part of the driving 
gears. ’I’wo alternative methods of driving are 
illustrated ; in the complete drawing fast and 
loose pulleys and stepped jmlloys transmit the 
power to a liori/.ontal shaft above the arm. -In the 
jvart view to the left, fast and loose pulleys 
connect to a change-gear box, by 
which nine changes of speed are 
obtainable instantly through friction 
clutches and gears. By the use of 
double gearing in the saddle the 
changes are doubled, making 18 in 
all. From the specd-hox a Renold 
chain transmits the power to the top 
shaft. This shaft connects with the 
saddle gears in any position, and 
drives the s{)indle, a friction clutch 
being interposed for easy starling, 
stopping, and rev'crsing for tapping. 
Four different feeds are given by 
nest gears in tho saddle, and the 
spindle may also ho moved by 
the hand wheel adjaeont to it or 
by the large cross-handle. The 
other cross-handle on tho left- 
hand side of the saddle is for 
rnckmg it along. ’I'ho table is 
raised and lowered by pinion 
and ruck, actuaUid by the cross- 
handle see5. 

Some radials have a swivelling 
motion to the spindle, for drilling holes at angles ; 
in others, the box tables swivel to tilt the work. 
Vertical movement of tho radial arm is included 
in cases where very deep work is to be drilled. 

A good many other machines differ chiefly in the 
form of framing adojited. Some possess uprights 
and cross-rails, 
carrying two or 
more spindles, and 
the work is held on 
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a long t<able below. Midtiple-spindle machincK 
ore constructed in numerous types, with the 
spindles duplicated side by side, or set to form 
various geometrical patterns. A design which 
can be employed in this way is shown in 59. 'Fhe 
Spindles are driven at one location, and they 
are branched out to any position required, and 
clamped so that certain definite arrangements 
of holes, as circles, scpiares, hexagons, etc., may be* 
drilled simulttineously. The spindles are fitted 
with double universal joints, which )X'rinit of the 
angular positions. 

The methods of holding drills in their spindles 
comprise ftarallel shnnhn^ pinched with set-sorews : 
tapered shanks and sockets, and drill vhucks. Tim 
latter are used chiefly in the smaller niachines. 

The advantage of the ta])er shank over the 
parallel one is that no slackness can oc(!ur with the 
former, while the latter, if it wears loose must re- 
main so, and with the result that the drill runs out 
of truth. Drill shanks of taper form hav(' a short 
flattened portion entering into a slot at the bottom 
of the hole in the drill spindle, so that a positive 
drive is given to the drill without (le|)ending on 
the friction of the taper alone. The drill is ejected 
from its spindle by driving a ta]>ered cotter or key 
through the slot, which has the effect of ptishing out 
the tail of the drill. To accommodate a good range 
of sizes, sockets or sleeves 
are neciessary, otherwise 
it woidd be found that a 
small drill would need a 
very big shank to make it ' 
fit the spindle. But by 
})utting a hollow socket 
inside the spindle, and in- 
serting the drill in this, 
the shank of the drill may 
he made of a diameter 
about efjiial to its body. 

Morse tajK-rs arc employed i/)C(>MOTIVE OYLr 

us standards for taiior (Ncwl on Machine To 

shanks, so that inter- 
changeability of all drills and holes is secured. 

(Chucks are only used on the small machines; 
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down te the 
smallest 
sizes, of par- 
allel form, 
and any 
special drills 
can be readily 
held without | 
tronbling to j 
t urn t h e 
shanks ta])er- | 
ed. Most drill 
ehucks have 
either two or 
three jaws, 
sliding in a 
eircnlar shell 
or body, and 
closed in by 
the action 
of sere w' 
threads oper- 

ate<l bv a MAt niNE 

k n n r 1 e (1 fireialheath) 

sleeve or by a srpiare key. The chucks arc, of 
course, self-centriug. 

Angular - hole Drilling Machines. 

These aire speciad types of drilling machines whi(di 
perform operations differ- 
ent from the' production 
of ordinary round holes. 
K(iuare or anyular-hole 
drilling machines cut out 
holes of polygonal shape 
with revolving tools, which 
have to be coerced to nm 
into the .angles, 8(piare, 
hexagon, and octagon 
lioles arc commonly done 
thus, for K]Minners, handles, 

DEB BOBINd MACHINE •'''*■ '"«thod m to 

I WorkK, I’liiliuMphia) tho drilling; Hpindlo 

ail)()ut ils (jcntre in at ball 
socket, and to cause the toj) end to move inside 
ai pattern plate of the sh.apc desired. The angular 


nJi 


they form a convenient method of holding shainks motion is, of (*onrse, reiaroduced ait the bottom 



69. 16-spindle multiple drill 


of the s})in(lle, anti on putting in a suitable tool 
of knife-like section it cuts out th(5 shape by 
running from corner to corner. Other devices 
are somewhat similar in prinei])le, the use of a 
paittern or ft)rm- plate being necessairy. 

Slot - drilling Machines. Slot-drilling 
machines are used for cutting key .and cottar-ways 
with {\ revolving drill-like tool having a flat end. 
Traverse has to Ije imparted to the shaft or spindle 
being tooled or to the drill. In the example (60] 
the spindle is carried in bearings in a sliding saddle, 
moved to and fro across the Jieaid by a screw 
driven from Iw'lts and gears. An automatic trip 
device, o]yerated through the rod seen immediately 
fallow the driving lafit, throws over reversing 
crlutehcs when the saddle strikes a dog on the rod, tlui 
length of travel doj)ending therefore on the position 
of ihe dogs on each side. The spindle is rotated 
by a belt whicli passes over pulleys at ea(;h end 
of the head, and is given a half-twist to la]) round the 
spindle pulley, the* longitudinal position of the latter 
not affecting the licit drive. A self-acting vertical 
feed of 2 in. is given to the spindle in order 
that key ways may be gradually finished to the rc- 
cpiired depth, the feed taking ])laco gradually a 
little after eai5h traverse. The table on the front 
of the column may be moved up or down, and 
across, to bring work into position. If shafts are 
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62. SNOUT BORINO MACUrNU 

being handled, they are set in voo blocks, luul heki 
with clamps. The capacity of the machine is for 
slots 1 in. wide by 20 in. long. 

In those machines which have a traversing table, 
instead of moving the spindle the motion is pro- 
duced by gears driving a slotted crank-diHc, le- 
ciprpeating a connecting rod pivoted to 
(he Itable, so that the latter is drawn to 
and fro at a suitable rate, while the drill 
merely rotates. 

Roring Machines, 
tion between drilling 
machines and boring 
machines is obvious on 
glancing at the resptMdivc 
operations which they 
j)crform. Drilling is doiu* 
with tools supported and 
driven from one end 
only; boring, with bars 
supported at two or 
more locations. Drilling 
originates holes, boring " 
enlarges them. This 
classiilcation is broadly 
correct, but it is hard to 
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draw the line sometimes in stating what is boring, 
and what is not. As drilling machines are con- 
structed in both ViTtical and horizontal forms, so 
boring machines are found in both types, hut the 
horizontal predominates. This is because tlu* 
length of holes to be bored is often considerable, 
and it would bo difficult to ©ixjrate the iuachine.s 
and watch the progress of boring if the spindle 
and work were upright, to say nothing of the awk- 
wardness of the design. 

There are t wo main clas.ses of boring machine.^ 
those in which the boring tools are travelled, 
and those in w'hich the motion is given to the work, 
the former constituting the majority. It is more 
convenient usually to slide a comparatively light 
bar through bearings than to traverse a casting 
or forging upon a table, csj^cially from the point 
of view offsetting and adjusting for the cut. When 
the boring tools .are fed along, they may be either 
fixed in a bar which travels bodily or in a head that 
slides upon the stationary bar. The latter method 
is adopted tor the heavier machines and for boring 
in the lathe, the bar running in bearings or between 
point centres. The difference in these designs 
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is one of relative end motion ; if 
a bar slides, it must be held in 
bearings, and must have suffi- 
eient length to carry the tools 
through the bore, plus a con- 
siderable overhang to remain 
in the bearings. But if a head 
is slid along the bar the latter 
need only be slightly longer 
than the work. Bars whi(;h 
slide are showm on page 4263 
f86], and the sliding-head type resembles E and F 
in that figure, but with the .addition of a screw sunk 
in the bar, and driving a nut screwed to the head. 
The screw runs in bctirings at the bar ends, and is 
revolved by n sUir wlmd, which strikes a pin placed 
on the machine each time it comes round, and so 
4 gives the screw a ])artiial rotation. A regular instead 
of intermittent feed may bo imparted by the use of 
ftifjerential (jedrs. These comprise a train of spur 
wheels driving from the bar through intermediates 
and back again to the sc.rew. One wheel 1ms one 
or two teeth less than the other wheels, so that the 
screw is slowly revolved by the result of the 
(lifFerent ratios. These .se/f ‘acting; bars are employed 
in both horizontal and vertiad machines, the latttH’ 
for heavy cylinder boring, wiiicli is done best when 
the cylinders stand on end. 

Machines of the sliding- bar typo are modelled 
upon the lathe, which they somewhat resemble, with 
the difference that the 
^—tTIlHTfrir ><hdc-rest is of rising and 

^lLT ^ falling type, to bring the 

;! work into correct posi- 

tion. U’he area of this 
rest is large, and it is 
tec-slotted for bolts. The 
hcadstock has belt-cones 
and back gears, and 
drives the bar at varying 
rates by keys fitting in 
splines running down the 
bar, HO that the latt(‘r 
jiiay slide while still 
r(iVolving. The feeding 
is effected from an exten- 
sion arm at the rear of 
the head ; it has a bear- 
ing encircling the bar 
and moving it backward 
or forward, this bearing being r.acked along tlui 
top of the arm either by hand or self-actingly. 
I’ho bearing is clampi^d to the bar or released from 
it by set-screws. The feeding of the bearing is 
from the hcadstock, through gears driving into a 
gear-box on the front of 
the frame, by which several 
tliffereut rates are obtained 
through sliding gears 
thrown in and out by the 
handles, 
and another 
handle 
tlu’ows in 
the reverse 
motion. A 
hand wffioel 
on the 
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ftUdiiig bearing racks the latter along rapidly, for 
adjustments. The table of the machine slides 
uponl^e yertioal face of the frame, and is also 
Hupported bv an arched frame or ifoH at the other 
end, and held to it bv bolts. Tlie table is raic^ 
and lowered by two large square>thieaded screws 
restmg in sockets underneath it, and passing through 
nuts which are formed m worm wheels, and rotated 
by a shaft lying along the machine base, so that the 
« 4 crews turn simultaneously. 

The shaft is rotated by hand, with a ratchet 
handle on the end, or by a belt pulley. A sliding 
table moves on the mam table by screw and crank 
handle, and a eioss slide is inouuted above, to set 
the work transversely, oi to sot for boimg a couple 
of holes one after another m the same object 
A further table of circulai shaj-ie is nNo used for eer- 
tam work which may lecpure holes boied in it at 
various angles. 

A lacing head is employed foi work that Ins end 
flanges or surfaces to be tooled at right angles to 
the bores. This consists of a slide le^.t fixed to the 
bar, and holding a turning tool. The slide is moved 
tadially by its screw, which has u star wheel on its 
end, stiuck at each lexolution bv a fixed pm. 
thus feeding the slide little 
by little, until the flanj^e 
has been finished neioas 

Fig. 61 represents a cylin- 
dci Wing machine which 
possesses some i esemblance 
to the foregoing, but his 
110 airangement for 1 1 is- 
mg or lowering the table. 

The bar is rotated thiough 
(onc pulley and gens, 
the laigest of which is 
mounted on a slecNc en- 
cii cling the bai. Two 
fwmg aims aic seen, with 
star wheels. 

Snout Boring 
Machine. A special 
Ivpe of iiiachiiie, whicli, 
although the bui is sup- 
])Oiteditt two locations, is 
enabled to boie a blank- 
ended hole, is the siioid 
boring machme 162] (James 
Holliuwood). 

It w useful for ryliiuleis of ^arlOus kinds whiih 
have no open end foi a bai of suffic leiit si/c to pass 
through. I’he object is obtained here by cairying 
the bar or spimllo out a good distance m a 'tnovt 
OP tubular bearmg, bolted on to the head, so that 
the cutting end is well sii jipoi ted, a taper nei k allow - 
mg of take-up for wear. Tliere ate six boring tools 
m the head screwed on the end of the spmdle, 
each clamped by two set-sciews passing througli a 
rover plate which is itself fastened on the head by 
counteiBunk screws. The drive^is from a foui- 
stepped cone pulley at the lear actuating a 
worm gearing with a Urge woim wheel on the 
spindle. The tail end of the latter has a three- 
stepped cone belted to another on a short shaft 
in front of the bed. This .shaft drives a worm and 
wheel connected with a friction disc device, similar 
in action to that m 18 , page 4913. From this 
meel^ism a ediaft goes at right angles into the 
interior of thrbed, and drives mitre wheels actuatmg 
H- longitudinal feed-screw. The feed only conies 
mto Qperat^ when the wmg-nuts on the friction 
.disc ate tightened up. There is also a rapid 
jxiwer ad^nstment of the saddle through the 
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medium of mitre gears at the headstock end of 
the bed, driven by a belt-pulley seen at the far 
corner. A clutch between the mitres throws oither 
into gear with tlie end mitre on the screw, and 
rotates the lattci rapidly in cither direction. The 
clutcheb are slid along by a short lever moved from a 
shaft passing through the bed to a handle, whu li 
w seen situated about midw'ay along, where it is con- 
veniently placed for the operator. The saddle is 
tec-slotted, and m the elevation and end view is shown 
with a couple of collais, provided with set-screws, 
by meniib of which some kinds of objects, such 
as liners and tulas, me gripjied and centred for 
boiing. 

MultUspindle Machines. Boimg ma- 
chines allied to these de««igiib me constructed with 
two and more h])inc11es, to finish work with several 
boic's at one tiaveise, oi scv(»rnl sepaiate objects, 
such as bearings, axle-boxes, etc, on the one 
table. Oilier designs aie made with two bars 
lying at light angles to each other , these are suited 
for such work as engine beds, with circular guides 
east m, the guides and the eiank-shaft bearings 
bemg bored without disturbing the setting. Ma- 
chines for Coiliss (\linders have a central bar for 
the hoie, and four others 
foi the valve botes, all 
working simultaneously. 

A great deal of the woik 
of the machine-shop is 
tomerned with castings 
and fotgings of awkwiud 
shapes, ana often rathe n 
bulky, which have to 
be boiod, faced, drilled 
and milled. A tyjie of 
boring inaeh mo developed 
Lirgtdy m recent years 
has the spmdlc iidjustablo 
up and down, an alterna- 
tive to shifting the tabic. 
This gives the machine 
an mtieabed range of 
Cfi])a( itv. and enables it 
to t u kle the most 
awlvuard shajics. The 
woik is not netessarily 
tonfincd to boring, but 
the spindle is adapted to hold drills, facing tools, 
ind nulling cutters, and tapping is also done some- 
( J me s The v\ oi k re mams bolted to the table oi base 

jilatc Figs 63 and 64 give an example which is 
faiily lepicsent itivc of the class It has a column, 
ti ivollecl along a narrow bed, in front of which lies a 
biocul plate, well suitplied w ith tee-slots, by which the 
work IS bolted down The bai of the machmc is 
diiven thiough goats connected up fioiu horizontal 
and vertical shafts actuated pninaiily from a five- 
stepped cone at one end of the nairow bed. 
Sedf-aetmg feeds are given thiough a set of nest 
geais, seen m 64 , with rcveise inities, as well 
as hand movements. The eolumn travels alon^ 
its bed, and the s^midle saddle feeds up and down 
the face of the column, being balanced with a rope 
and weight, the latter going within the column. 
When the bar piojects to a considerable distance, 
the out-hoard steady secji on the largo work-nlate 
is bi ought into uk*. It is bolted down, and the 
horizontal slotted arm adjusted to coincide with 
the boring bar, which runs in the buslwd end. Fig. 65 
gives a view of a machine which presents the sami; 
features ns the last tyrx; shown. There is a platfoiin 
at the side of the spindle, on which the attendant 
stands, and if necessary travels with the column. • 
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THE CHIEF SOURCES OF POWER 

POWER 
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Natural Sources of Power and their Values. Reserves to Draw Upon in 

fK.ru pa'.''-- IS-'i 

the Future. Animal Power. Water Power and its Value. Wind Power 


By F. L. RAWSON 


]n)trn- is usimI in a vavicty senses— 

* ])olitiral, nialliemaliral, eheinieal, < te. - l>nt 
it is ejri|>l«)y<*cl only in tlie ])liysieal rt'lation, 
and then only in tin* general sens(‘ ]>opulaily 
at1rilait»*(l 1t> it in eoniu'ction uitli enginetning 
matters. St riel ly sp(‘aking, the engiiie<'r delines 
p6\v<T as thv ntir nf tloifKj that is, it is 

m(^asnr(‘d hy the nnmbor of units of eiuTgy 
generated, transmitted, or al)sorh(‘d, as the ease 
may he, p^u unit of time. Popular usage, how- 
ever, lias assoeiat<'d with th(‘ wor<l the mechanical 
ag(‘n( y or nu’ans wlMTchy work can Ix^ don(‘ or 
processes carried on which oth(‘rvvis4^ would 
require the oxpimditure of human lahour. 

The First Uses of Power, The us(‘ 4)f 
power for relieving man of physical (‘xtu tion <lat('s 
fnaii tiine imimmiorial. Who can t<*ll, for in- 
stance, when sails weie lirst employed for tlu^ 
proj)ulsi4)n of l)oats ? Or when were oxtm lirst 
tis?d in ploughing, or horses and eamels in ioeo- 
tnotion ? Thest* are exam])k*s of th(‘ earli(‘.st 
applications of wind and animal power resptv- 
tiv('ly to the s'erviee of man. .Vgain. the us(‘ of 
windmills and water-wlu*els to4)k its ris(‘ in the 
dawn of eivilisatioii, andrepres<‘nted an innm‘ii.s<‘ 
stride forward, involving for the lirst time llu^ 
use of mechanical gt;aring for the transmission of 
power. Both these agencies wei(.‘ j)rohal)ly lirst. 
appliiKl to the preparation of the fofxl of man — 
tlm grinding of (.'oni, which for eonntless ages had 
been accomplished l)y manual lahour on a v<‘ry 
small scale. In fact, all tiu? tyfK\s mentioned 
above relate* to tlie more elementary needs of 
mankind, and are in use to this day. Nh^xt come 
water-lifting and irrigation, lirst p(*rformed with 
the akl of animal j)ower in th<‘ crudest fashion, 
hut later involving the invention of the jainip, 
a most important advance. 'Phe faimais screw' 
of .ArehinuMles was inveiiti'd for raising watcT, 
and doul)tless formed the germ fi'om which hav<* 
sprung all screws. 

Development of Power Utilisation. 

The advance of» civilisation h*d to an in- 
creasing demand for metals, and the neee.ssity 
for rejiioving water from the mines whence they 
wen^ obtained eo?nj)elled the adoption of 
mechanical pnmping machinei*y, tij-st driven hy 
animal power, lluui hy water })ow(*r, wliieli was 
devt'loped to a. remarkably high degree of per- 
fection for those days ; and it w'as in this con- 
nection that the greatest advance in the develop- 
ment and utilisation of power in the history of 
the world took place, for it was in the Pornish 
mine Helds that the application of steam to 
mcehaiiical power production took its origin. 
First devised hy Ntiweomen, the steam engine w'as 
improved by dames Watt to an astounding pitch 
of exeellenee and economy, considering that the 
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Held was almost virgin when he came upon the 
seem*. Bapi<l progress was made, and the steam 
«‘ngine was (juickly applii'd to locomotion by land 
and sea, to tlie drivingof factories, the prodiu tiou 
of iron and steel, and other industrial purposes. 

Efficiency in Methods and Machinery. 
With the continued do velojimont of power utili 
sal ion came a demand for greater efticicncy in 
both metluMls and mai‘hini‘ry. Improved means 
of geiUM'atiiig and using ]i()wer were devised, 
such as the modern turbine in place of the old 
watiT-w'lieel, the threshing machine instead of 
th<* Hail, an<l so on. Entirely ne>v types of prime 
movers were also brought forward, such as the 
gas engine, which, thanks to the expericnei 
gained in tlu^ design and manufacture of the 
st<‘a.m engine, was miahled to make as much 
progr(‘ss in tim yi^ars as the latter had made in 
iifty. 'rh(‘ discovery made by B. II. Tluvaite, 
that the waste gases from blast furnaces could be 
lit ilist'd directly in gas engines to far bettor ad- 
xantagi^ than hy burning under boilers gave tin* 
c(uistnu*tion of large gas (*ngines an enormous 
impulse', and lunv these are made up to r),0(M)- 
horse power, though hut a few yi'ars ago a. *20t)- 
horse pow<‘r gas (‘iigino was reckoned large. 

Till' older agent, steam, however, has not yet 
been vaTKjuished by the gas engine, for the 
devi'lopmenl of the steam turbine, with which 
the name of the Ifon. (). A. Parsons will for 
<‘V(T 1 m‘ associated, has brought about an 

(‘iigineering rextilution. Although the turhint* 
was not used for marine piopnlsion until 
IS!17, it has alreaily superseded the reci])iM- 
eating engine to such an (‘.xtent that the largest 
sli'ainships in existi'iici* an* lieing eipiippixl 
.solely w ith Parsons's turbines for their propulsion. 
It now remains for sonii* gi'uius only to solve 
the problem of the gas turbine in order that the 
Hcim^ of efticiency may he attained. 

Newer Forms of Power. In ipiite 
dilh'reiit direction, the rymarkablo progn.ss 
which has Imvii aceomplishod in the eoii- 
struelion of small high-speed engines has 
rendiTed them available for ])ropelIing vehicles 
on the ei^immoiT roads, aii-ships in the air, and 
launehes on the water. These motors arc oper- 
ated as internal com bust ion engines, fed with 
petrol, alcohol, paraflin, etc. The use of aleiihol 
is noteworthy, as it can manufactured from 
potato<is and other organic substances, thus 
tipening up a new and inexhaustible source of 
j^ower from natural products. 

Considerations of space forbid us to enlarge 
upon the many uses laul sources of powiu* in 
addition to those cited above. We can but 
mention the electric battery, so necessary in* 
telegraphic and t<dephonic eommnnication ; the 
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high explosives, such as guncotton and cordite 
— the gun is nothing otheX^ian an internal - 
<oni bust ion engine of enormous power ; the use 
of electricity in power transmission ; the vast 
store of energy in every molecule of mat tor, which 
we know to exist but cannot as yet utilise*. 

Sources of Power and National 
Strength. An important step towards this (*nd 
is now in progress in the shape of the numerous 
projects which have been brought forward for the 
distribution of ):)ow’er on a large sealo from hugt* 
electric generating stations to the surrounding 
districts. By this means power can be genera t(‘< I 
on the most economical lines, and the noxious pro- 
ducts derived from tlie combustion of coal will lx* 
dissipated in the air in places far from tlie abodes 
of men. In ot her countries, w’liich arc blessed w'ith 
abundance of natural w’ater power, but not with 
coal, similar undertakings have for y(‘ars bt*{‘n in 
operation, with results of the gn'alest lH‘nelii to 
the nations concerned. In time we may be 
able to transmit power to great distanc(‘s by 
means of high-tension currents, such as tin* 
lf(M*t/.ian w’aves, the principal difhculty at pn'scmt 
Ix'iiig the motor. 

It is an error to sup])os(' tliat })ow(‘r gt'iierated 
from falling water is necessarily eh(*aper than 
]mvv(*r derived fi’om coal ; very often it happens 
that the ongineeriiig works rcriuired to make tlu* 
water pow'cr available are so costly that the 
power thus obtained is more exj)onsive than that 
u('nera(ed with steam or gas engines. Mu’cli 
<lepends upon the; local conditions; wliere coal 
is pUmtiful and water power seajve, as in this 
country, or vice v(‘rsa. as in Switzerland and 
Italy, there is practically uo t'luncc. In tlu* 
South of Russia petroh'um is the, most convenient 
and tlu* cheap('st source* of f)ower ; in the United 
States natunal gas is met with in addition to all 
the foregoing soiirccs. For tlu* propulsion of 
steamships only coal and oil an* u1ilis<*d, and for 
driving airships j)etrol motors have proved by 
far the best, on account of tlu; light weight of the 
fuel and ma(’hinery. For op(‘rating railways, 
coal, oil, petrol, and elect ricity supf)lied from 
a lix(*d power station are availabh*. Thus every 
form of power generation has its s])eeial advan- 
tag(‘s, and it is ini])ossible to say in general 
that any one form is better than another 
each must be considered with reference to numer- 
ous external considerations. 

The Resources of the Empire. Within 
the British Empire almost every known source 
of power is to lx; found, (^anada possess<*s 
both coal and water power, and from the world- 
famed Falls of Niagara, as well as the Shawenegan 
Falls, hundreds of thousands of horse power 
are l>eing or are about to lx* developed. South 
Africa is similarly endowed ; apart from the 
extensive coal deposits in Natal, the magniti(*ent 
Victoria Falls of the Zambesi an* estimated to 
yield on the average l,0(X),(K)0-hors(^ power. 
Australia has coal ; New Zealand coal and water 
pow'cr. India possesses lx)th, and oil as well. 
Moreover, it has lx;en <*stimat(*d that if the coal 
supply of the world gave out, it would l>c ea.sy 
to reploc^e it with wood fuel, which could lx* 
grown more rapidly than it was consumed. 


The motion of the tides represents an enor- 
mous source of ])owcr, but it is dillicull to reader 
it available for use ; nevertheless, it is (piito 
pos.siblc that in the future this inexhaustible 
store will Ix^ drawn upon 1’he diie<*t heat of 
the sun is also available for use in tropical coun- 
trit‘s, though the means of utilising it at present 
availabh* are too costly to compete in many place.s 
with other sounx's of power. ^Jlie gn*at(*st 
source of energy, the ether, uf) to the j)reseiit 
has Ixvn little understood, (hvat advances 
have Ix'cn made, however, during the la.*!! few 
years by those investigating llu* subject, and it 
is (piite possible that in the future it may beustni 
as the source of llu* power ref|uisite on this globe. 
It will lx* seen, how ev(*r. that as power is indis- 
pensable to civilisation, so it is available in one 
form or another in ])racti(;ally all countries, and 
will be till the end of time. 

Animal Power. Although human labour 
does not strictly come within our delinition 
of power, it may be int(‘resting for the [uirposo 
<»f comparison to state that a man of average 
str<*ngth can (‘Xert a force of .‘U) lb. at a v<‘locity 
of rj mih's an hour foi’ 10 hours a day; or ho 
can carry a \v(*ight of I cut. 11 mil(‘s in a day. 
But human labour is costly, and though 1h(*re are 
many kinds of work wliich can bi* performed only 
by manual labour, it is one of the fundaineutal 
principles of modt'rn iHimmereial economies that 
this shall be as far as possible avoided, by the 
sulistitutiou of animal or meehanieal work. 

By far the most useful animal is the horse, 
which, indeed, in this country is practically 
tlu* only animal that is called upon to work, 
the ass lading com])arativ('ly scarce, and the mule 
still mon* rarely met with. Horses have at 
times lx;en callixl upon to perform a gi'eat variety 
of functions, but most of tliesi* have now been 
tilled by inaehiiu'ry, and almost tlie only duties 
remaining to t]u*in are those of transport, 
eillu*r by carrying or liy hauling a load, and 
certain agrienltural op<*rations which also involve, 
liaulagi*, such as ploughing and mowing. An 
ordinary horse can do tlu* work of live men ; 
it can carry a man .‘10 miles in a day ; it can 
draw’ a loaded cart weighing a ton on a common 
road at thr(*e miles an hour for eight hours a day ; 
in general, it can do *2:2,000 foot-jiounds of work 
per minute for ('ight hours a day. An ox, walk- 
ing at the rate of 1 J mih's an hour, can do weak 
e([uivalent to 1S,0(M) foot-pounds p(*r minute, 
.sucli as hauling a load of 1 .1 tons (inclusive of the 
earriage) on a road; an ole [ih ant can carry a ton 
cm its back all day, at the rate of 4 miles an hour. 

Water Power, The earliest form of water- 
motor is the water- w'heel, usually operat(*d by 
llu* weight of the water ; but this has Ix'como 
practically obsolete, tlie turbine liaving taken its 
place. The latter is a macliine in wdiieh advantage 
is taken of the kinetic energy of the w'atc*r as 
w'ell as of its potential (*nt*rgy by using lixed 
blades or varies to direet the; tlow ing water upon 
moving blades, in such a way that the w'att*r 
leaves the turbine w'ith the minimum velocity 
and practically at, or even below% the dead-water 
levc*l. In cases w'here tlu^ water is dc'rived in 
small quantity from a great height, or, as it is 
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called, tinder a great head of water, the whole of 
the work i8 done by virtue of the momentum 
of the \vater, which is allowed to iss\ie from 
nozzles at an enormous velocity in jets which 
strike cups of iK^culiar shape fixed to the rim of 
„ a wheel. In either ease, the efficiency attain- 
able reaches SO ])er cent., and tlie power is given 
off on tin* shaft, either by belt or other gearing, 
or direct to the driven machine. 

The Two Factors in Water Power. 
Water ))Ower ilep'iids iipoi» two factors — the 
(juantity t)f water flowing per second, and the 
height of fall, or “ li(‘ad. ’ The “ hors(!-power ** 
used in engineering is e<jual to 3‘b0<)0 foot- 
pounds per minute, or ooO foot-pounds per 
second, and therefore the horse-j)ower a\ailable 
from a giA'(‘n fall is caleuhil<‘d by tlu* formula : 

HP (; xA > 

where ifP i^ the available liorse-power, 
ti} is the flow in gallons per second, 
h is th(‘ liead in feet, and 
(HfiS-J - Iff : .joO. 

The head, A, may hav(‘ any value from 1 to 
ft. or more, "but obviously, to obtain any 
gr(*at ])ower from a vi'jy low fall necessifafes 
the flow of an enormous ((uantity of water p(‘r 
.se('on(l, and the tnrl)iru‘ must be of e()iTes])ond- 
ingly large size and cost, lienee, a fafl of small 
volume but great bead is far preferabh* to a low 
fall of great vf)liime, on account of the small 
capital cost, not only of tin* turbines, but also of 
the hydraulic works which may 1)(^ necessary 
to store u]> a sufficient (juantity of water and to 
convey it from the dam to the turbiiu' house. 
Tt will readily he understood that as the cost of 
attendaiUM* on a wate^-po^^er plant is small, 
and othoi- running costs, such as that of lubri- 
cation, small stores, etc., an* of lilth* iiinxnlance, 
by far the hugest items in tlie cost of power 
obtained from this sourc(^ are those of interest 
and depreciation on the capital (rxpend(‘d, 'Phe 
relative iiiagnitudt; of tln^ latter can Im> reduced 
by utilising tin* jilant as eontimiously as j)ossibl(‘. 
for in most cases tlie flow of water is continuous 
ilay’^ and night » Avhetlier it is used or not ; lienee 
wat<‘r jiowtM- is utilised most advantageously 
in connection A\ith industries whieb eaii, or must, 
he <*anied on without intennission. such as 
grinding corn, eleetro-eheinistry, etc. It is 
largc'ly used for driving electrical machinery for 
lighting, traction and power, and in some casc‘s 
the jiower gcneratc^d is transmitted ovi'r very 
givat distances exceeding 230 mil(‘s, as in Cali- 
fornia — and in emormous quantities. 

The Immensity of Water Power. The 
most striking instams* of this application of water 
jiower is to he found at Niagara in North America, 
wliore it is i‘stimaled that l.OtMTOtM) tons of water 
fall in every lionr from a height of 160 ft. Here, 
the largest (lectiii'al generators in thc' world 
arc instalhal, each having an output of iic) 
less than li.oOtl-horsc.* power. Sev<*ral large 
concerns arc' at uork, and the aggregate horse 
power of the plant at work and projected 
amounts to over 1 ,000,001). Vet thc apjK^arance 
of the famous Falls is not likely to be less 
nitgestic and awe-insjiiring tlian at present. 


Another immense waterfall M’liich is at this 
time attracting much attention is the Victoria 
Falls on the Zaml)esi River — a niuch higher fall, 
but less in quantity of water than that ot 
Niagara. Even in the driest season the Victoria. 
Falls will Ixi able to supply half a million horse- 
power, and it is proposed to transmit a portion 
of this by electrical means more than 500 miles 
to the goldfields of thc Witwatersrand. 

The' (;ost of energy derived from water po\\c'r 
dcp<uuls mainly on the extent of the works 
necessary to dam the river and convey the 
water in pipes or in open sluices to tlu' silt- 
of the power station or factory, the magnitud- 
and cost ot these works being determined by 
the local configuration of the land and similar 
conditions. In some cases tlic eost is so great 
that it is cheaper to usc^ steam or gas power; 
in others, as at Niagaja, thc cost is remarkably 
low — only 0'24d. per horse- power-liour. 

Wind Power. The great di awback to tlu* 
ns(‘ of wind power is the extreine variability 
of \hv. source'. 3’he velocity of tlio wind ranges 
from zero in a dead cahn to 100 miles an hour in 
a liurrieane, while* windmills can gc'm'rally lx- 
ust'd only over the* range In'twecn 7 and 30 mile> 
an hour. It is true' that the j)Owei’ is cheap, for 
the necessary plant is inexpensive and thc wind 
costs nothing: wliereas for the use of water 
power a. considc'rable ivntal is often (dargc'd. 
Ow'ing, howc'ver, to the fieklc'ness of the source, 
wind powc'r is generally utilised only in ncmt 
small (jiiantitic's, and for ])urposes which arc 
not dc'trimentally affected by thc? oecurrence of 
intc‘r?‘nptions due to calms or stoinis. Tims 
windmills are often c‘mj)l()yt?d for pumf)ing 
watc'r into reservoirs for the supply of village^ 
or farms, for driving agricultural machiiKTy. 
for grinding corn, and for draining marshy land. 
Large nunihers aie so used in the t'haniM‘1 
Islands. It is possible* by using a dynamo and a 
hattc'ryof accumulators to obtain eleelric liulil 
and [K)W('r on a small scale from the Avind, hui 
automatic apparatus is nc‘c*essaiy to regulate 
the charging of the l)attc*ry, and this matcria]l\ 
adds to the; eost of the ]>lant. 

Thc? theory of wind power is in a vc*ry un- 
satisfactory condition, and it is difficult to 
reconcile the eonllieting statements which 
are pul)lished by different authorities on tie* 
subject. H. H. Kompe states that a windmill 
Avith four sails, eaeli 24 ft. long and 6 ft. Avidc. 
with wind at a \'c*lcX'ity of 20 ft. per second, i> 
c'stimated to give about 4-horse power. I’he 
modern aermotors arc* constructed Avith a large 
number of small blades forming a wheel, which 
is monntcxl in such a way that when the force* 
of the A^’ind inerc'ases the face of the wheel i> 
antomati(?ally turned away from the direction 
of the wind, so as tc^ Ic'ssen the driving power and 
to mainlaiu a fairly constant speed. The poAvei 
is transmitted by a shaft with bevel gearing to 
the gioimd from the wheel, Avliich is usually 
carried on the top of a light steel framework 
20 to 60 ft. high. A Avlieel 1 0 ft. in diametci , 
with 18 blades having a total sail area of 13r3 
sq. ft., wuth a 12-inile wind, gave about 0*6 h.p. 






By A. H. HIORNS 


'T'lIE marnufactui’t* of skrl in the opon-liearlh 
^ regenerative furnace is becoming mon^ and 
more popular, and very great strides liave bcHMi 
made in recent years througb the introduefion 
(►f llio tilting furnaces, as well as by the increasing 
size of the stationary furnaces. Tlu^ invention 
of the open-hearth furnace and its accessories 
is due to Sir William Siemens, and the success- 
ful manufa(‘ture of good steel in it was first 
jiccoinplished by Messrs. P. and P]. ^Tartin, who 
iised steel scrap and pig iron, dissolving th(‘ scra]> 
in tlic molten pig iron, thus diluting tlie im- 
purities as welL as partially removing them by 
oxidation. This was termed the Mart hi 
Siemens afterwards succeeded in d<‘siliconising 
and decarburising ])ig iron, with or without scrap, 
by meaiia of oxid(^ of iron ore. At the prestsit 
time both oxide of iron and sera.]) arc used with 
the pig iron, forming tlu' SiemcnS'Martiu process. 
Th(‘ original method was to work only with an 
acid lining, but now both acid and l)asic linings 
a.re used, as in tlu* B(‘sscmcr ])ro(’c“ss. 

The Martin Process, 'riie Martin ])roccss 
is conducted as follows. The first thing is 
to solidify the bottom, which has hi*cn car(‘- 
fully prepared with good silica sand, by melting 
a small charge of pig iron and adding silic(‘ous 
material to form a lluid slag. When this is 
melted it is well ial)ble(l about to wash the banks 
of the furnace and then tap])ed out a.s sera]). Tlu* 
lU'Xt three or four heats are less than the fidl 
charges aflt'rwards worked, and consist <»f ])ig 
iron and a little scrap, the. hitter being gradually 
increased till the furnace is in good w orking oixh i-. 
The materials may be charged cold, oi the .scrap 
may be first lieated to redness in an auxiliarv 
furnace, (b'cy lueinatite ])ig iron of good <jUi\lity, 
preferably low' in silicon and containing man 
ganese, is desirable, but a pro])oition of good 
white, or mottled iron may hi* added. The pig 
iron— from 15 per cent., to 20 j)er cent, of the 
charge — is first added find u])on this is placcil 
steel scrap. 

When the charge is melted it may be kej>t 
in fusion, because the intensity of the oxidising 
actio)i may be easily nmintaineil. In older to 
hasten the operation the pig ii on may bcchargcil 
into the furnace in the liipiid state, and s])eedily 
raised to a white heal. The nialleublc iron, 
previously made red-hot, is then add(‘d iu lumps. 
With a neutral dame. No. 1 gn^y pig iron will 
dissolve nine times its vveiglit of Bessenu*r sera]), 
while No. 3 will not dissolve more than four 
times its weight, and, when the flame is oxidising, 
considerably less. The oxide of iron, 
formed by oxidation, reacts on the carbon of the 
pig iron, producing carbonic oxide, which, on 
es<‘aping, agitates the bath of metal, and thus 
tends to make it uniform in comx)osition. When 


the whole is melted a test is taki'ii, and when tlu* 
metal shows a pro])er fracture and toughness, 
as well as the right degree of deearhurisation, 
it is run into a ladli* and east into ingot moulds, 
as in tlu' Bessemer proei'ss. "I'liis mi'tliod of 
Avoi king is possible only a\ ith the best X)ig iron, so 
that the usual plan is to deearhurise ci)m])letely, 
and then to add s])iegeleisen or ferro-manganese. 
'I’he latter containing more manganese than the 
former, a smaller (juantity is required for 
deoxidation, and as, therefore, less carbon is 
added, a niildi'r steel is ])roduce(I. 

A few' minutes sidtiee to melt the manganese 
alloy, during whii'h tlu* metal is rabbled, or 
stirred, to mix it thoroughly, after which tlu' 
nu'tal is r(*ady for t(*cmiug into tlie mould. The 
tapping is (‘lT(‘cteil by driving a pointed iron bar 
through the tap-hole into the bath of metal, 
and on withdrawing the bar tlu* nu*tal Hows out 
and is followed by thi* slag. When the slag 
begins to How the spout is taken aw'ay. and it 
is allowed to How into a s])ac(^ X)rc})aretl for it 
in the front of the furnaei*, that remaining on 
tlu* hearth being r(*ino\('d by tools introduced 
through the working doors, which an* on' the 
opj)o.site side of the furnace. 

The Siemens>Martin Process. 'J’Jie 
Siemens-Martin process is similar to tlu* above 
in operation. Pig iron is llrsl charged in, and 
the reiinisite amount of steel scrap added. 
The ])ro])ortion of sera]) vaiies in cliHerent 
localities, ih'pending on the quality of the pig 
iron and of the sei.,p ])r()eurable. With good 
li.ematite j)ig iron. al)()iit TH ])er (*eut. of seraj) 
is used, but in othi*!* cases it may bi* as mtieh 
as Stt ]M*r cent. Heavy soaj) is preferred to 
light scrap, being mon* leudily handled and less 
liahle to oxidation dining the melting. If much 
oxide he formed on the hed of the furnace, it 
corrodes tlie lining. For ion venienee in charging, 
the pig iron is generally broken up into half pigs, 
and these are ehargeii by hand through the 
furnace door with the per/, so as to distributo 
the charge evenly over the entire bi'd. In large 
furnaces the eiuirging is done thiongh two or 
three doors by men working with a peel at each. 
When the charge is thoroughly melted, Spanish 
or .African luernatile is added in lum])s at intervals 
for the decarburisation of the metal. In this 
way, during the working r)f a lf)-ton charge, 
ewt. to 35 ew't. of ore will be added, eaeli 
addition being followed by a state of violent 
ebullition of tlie metal on the hearth. Samples 
of the metal are taken for testing the malleability 
and tougliness, and when the requisite purity is 
attained, the metal is allow'od to stand for a 
short time to clear itself of slag, and small 
quantities of limestone arc addwl during the 
proees.s if the covering of the slag ho insuftkaejit. 
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Spiegel or ferro-niaiigaiiese, or a mixture of botli, 
is added to remove oxygen and give the requisite 
amount of carbon. 'J'he duration of this process 
is longer than the scraj) process, and the hearth 
is more strongly attacked by tlio ore. 

When the charging is complete, llie heating 
goes on for twenty minutes, wlicn tbo valves aro 
reversed, and so on till the charge is melted. 
On the addition of ore, tlio boil begins, caused 
by the evolution of carbonie oxide, du(‘. to the 
action of tlu^ oxide of iron on th<^ <*ai l>oii of tlie 
pig iron, and this continues till the iron is nearly 
dc<jarbiirised. For dead soft steel, the carlxnr 
is rt^duced to 0*12 per rent., when the furnace is 
ready for tapping, Jlcforo tap])ing, it is usual 
to puj back^ as it is termed, by a<.ldiiig a few half 
pigs to the bath of metal, so as to kc(*p it Avt‘ll 
on the boil bc^fon^ the addition of the ferro- 
mangan(‘se. The operation requires about eight 
horn's, and four hours for (‘harging by liatid and 
repairs. 

AfUu* the cliargti has been tapped fi otn I he 
furnace, the tapping hole is made up with lii*(^- 
clay and anthracite, and the bottom carefully 
examined for holes or cutting on the banks. 
'Du^so are repaired by spreading over tluuu 
silica sand and glazing it in. It is then ready 
for tlio nextf charge. 

Acid Open-hearth Process. 'I'ho acid 
opcndiearth process d(K‘s not remove ph(»s- 
phorus and Hul))hur from the iioii, su that both 
inerease relatively in the tinishc'd st(*el ; Jiciice 
the mat(Tials used must be low in phos])Jiorus 
and sulphur. 1'ho silica should also Ix' as low 

passible, only sufficient, with tJie sili<‘a derivt'd 
from the ore and furna<*e hot tom, to tbrm cnougJi 
slag to <‘over the metal. 'I'he o})en-hearth 
})roecss, lik(‘ the Bessem(*r process, proceeds l)y 
first decarburising the bath of metal, and then hy 
reearburising it by the addition of spiegcleiscn,* 
forro-mariganese, or otlu'r higlily iiianganiferons 
alloy of iron. etc. Th(.i addition obviously 
introdiKH's at the same tinu? a small proportion 
of other impurities, such as sulphur, phosphorus, 
silicon, etc., into the steel ; but the result is 
now minimised by the almost universal use of 
fen'o-manganeso as the recuirbu rising agent, 
whereby a small weight of naairhurising alloy is 
required for the introduction of sufficient 
mangani^se into the sUs^l to prevent the red- 
sliorlness otherwisi^ manihvsted by the metal, 
ajid to improve its malleability, without at the 
same time introducing too much carbon and 
such impurities as attend the larger amounts 
of spiegeleist'U rtupiired. Th(^ us(^ of ferro- 
manganese is specially noe(‘ssa.ry in the produc- 
tion of soft or mild steel. One advantage of the 
open hearth is that tlu*. sUm.? 1 ciin he (juite dead 
melted, the XJioecss not Ix^ing limited as to time, 
since the nature of the flame and the tcmperatiiro 
of the furnace are so fully under control tliat 
tht) bath of fluid metal, after having lx*en reduced 
to the lowest dcgi’eo of carburisation re(piinxl, 
may stand unaltered for any reasonable time, 
during which samples may be t%ken for testing, 
and additions of pig iron, %vrought, scrap, spongy 
metal or iron ore, made so as to adjust it to the 
desired temper and quality; while spiegeleisen 
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or ferro-manganese can, be added in tho solid 
condition in the required proportion immediately 
before casting, with tho formation of a steel of 
which almost the exact composition is knowm 
Ixdorehand. 

In the open-hearth methods of producing steel 
tho decarburisation and the separation of silicon 
and manganese from tho pig iron of the charge 
do not appear to progress with the regularity 
w hich oecurs in tho Bessemer converter. During 
th(^ first period of melting down of the charge in 
tin; Siemens fnrnjme, the carbon, silicon, and 
manganese aro more or loss oxidised, so that al 
tlu^ tuKl of ibis stage — the 2 >roportions viiry 
with the t<uu})eratur(^ of the furnace — part of 
thes(^ elements havci Ixx'n rernovcHl. After the 
charges is melted dowm, however, tho metal 
remains tramiuil in tho bath, undergoing little, 
if any, deoaiburisation, until the wdiolo of the 
manganese has Ixarn oxidised, a.iid the silicon 
in th(^ metal has been rediieed to about 0 02 
per cent. I'liis condition is obtaitUid in from 
thr(‘e to four liotirs, aft(U' Avhieli tho bath of 
metal begins to boil from the escape of earbonie 
oxide resulting from the oxidation of carbon, 
and this state continues till the carbon is reducMxl 
to about 01 per ccuit., or hvss. at which point the 
bath again iH'eomes tranquil, and the slag, w'liieh 
was, thirty minut<Ns pn‘A'iously, of a browiiisli 
colour, begins to bkmkcn. owing to tho slight 
oxidation of iron. 

'the oxidation of tiu' nu'tal aflt'r melting 
depends on the composition of the slag and the 
temperature of the furnaces. Tiu^ variation in 
silica and oxide of iron dirc'Ctly after melting 
and just before tapping is comparatively small, 
but the amount, of oxide of iron increases afU-r 
the addition of flu* ore. This, howev(*r, is soon 
equalised hy tiui taking up of fresh silica 
from the lining of tluOiearth. If the slag l)ethin, 
due to a low silica coiitmit, the oxidation of 
silicon and manganese in the ])ig iron is com 
parativM'ly rapid; but if tlie slag be thick, or 
highly siliceous, the silicon and manganese* 
are not remov^i'd, and may actually he rc'duced 
from the slag and ])ass‘ hcaek into the metal. 
With a very siliceous pig iron, a rich gas, and 
rapid draught, the tem])eratuie gets too high, 
the carbon is oxidised in preferencx^ to the 
silicon, and the decarbu**ist*d iron is too higli 
in silicon. Hence, while it is essential to havi* 
suffieitmt heat to maintain a fluid hath of metal 
or slag, tluj temperature must be regulated so 
as not to exceed a certain limit. 

Recarburisation of Iron. In tho 

i*arly days of the process, the snceessful recar- 
burisation of iron with free carbon was found to 
he impossible, owing to tlu' imperfect knowledge 
of the effect of teinpei’aturi^ on the oxidation 
of carbon. Both liquid and gaseous carburising 
materials were tried, but with little success, 
and the workers had to fall hack on spiegeleisen 
and ferro- manganese as carlnirisers. But thes4' 
arc far from pure substances, and introduce 
impurities into the iron. When the microscope 
began to bo practically used in the examination 
of metals, it was found that manganese did not 
alloy so readily with iron as had been assumed, 
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and, if not thoroughly mixed-i^ith tlu‘ iron, it luwi 
a tendency to segregate. Tm!llk.ex|)laiiied many 
myst<5ries in the curious fractures of steel, and 
the addition of manganese was reduced to the 
quantity required for deoxidation. Tim basic 
Bessemer process especially led to a product 
comparatively rich in oxygen on account of 
the after-blow ; therefore a larger amount (»f 
manganese was required to n'lnove it, and this 
manganese prevented the production of high 
carbon steel unless such manganese was left in 
the steel. Efforts were thercfor(‘ made to 
recarburise the iron without th(‘ addition of 
manganese alloy. If the deoxidation wen* 


by the iron was so rapid that the lengthened 
time required by the above method of lilt ra- 
tion was unnecessary. The next ])Ian was to 
run into the filter \essel a stream of carbon 
particles at the same time as the metal wjls 
teemed into it. It. was found that sufficient 
carburisation oeenrred during the teeming of the 
iirst third of the charge. The employment of tlie 
carburising vt*ssel was afterwards found to be 
unneeessarv. and now in similar processes it is 
customary to throw into the ladU^ at intervals a 
definite quantity of lini^ly divided oarhon. By 
this means eonsiderahlc <*conomy is elfocted, 
due to the saving of spi(‘gclcisen or ferro- 


clTected in part hy 
s})iegeleisen, and com- 
pleted by the addil ion 
of aluminium, only 
mild steel eould Im* 
produced. Darby tluai 
iritrodiieed the use of 
free carbon for this 
purpose. In adding 
th(^ ffarbon then' is 
no marked ehange in 
tlu‘ other elements, 
and as the earhon is 
added to tlie eharg(' 
in the ladh‘, tluM’o is 
no, reduct ion of phos- 



manganesc. In sonu' 
American works dry 
ciaishedeoke, in t)apcr 
Ijags, each holding 
about oO II)., is throw u 
into llu' ladle w ith tlie 
dc'carl mrised metal , 
tlie first hag" being 
thrown in as .soon as 
tlie metal covers the 
bottom of the ladle, 
’riu* accuracy of tlu* 
iiK'ta! will he under- 
stood when itisstated 
that. out. of twenty- 
four cases the carbon 


jihorus from the slag. 39. sk 
Medium earhon 


OF siKMKvs OFKN AKTU FI KNAci: vMiii'd oiily 0 (12 tier 

•cut. Ahouf half the 


stt'cls are now nwlily made in an open-hearth 
furnace for many pur])()ses, such as the manu- 
faetiire of axh's, guns, springs, tyres, armour 
])latcs, wires, st ('('I eastings of Viirious kinds, and 
t(U)ls. The earhon may vary from 0 3 tier .cent, 
to r2 per cent. 'Inhere are three distinct methods 
of making such stc'cls in an open hearth ; 

1. To work the cliarge of t)ig iron until it has 
leaehed the desio'd amount of ri'carhurisation, 
and then tat» out. 

2. 3V) work th(' i'harge until it is coiii})U‘t«‘ly 
decarburised, and add stiiegeleisen nr ferro- 
manganese for recarhiu’ising. 

3. To work the charge as in the foniu'r ease, 
and recarhurise outside tlie furna^-e by tlie 
Darby or some similar proc<'ss. 


earbon addl'd is taki'ii ii}) by the iron. 

The Siemens Open-hearth Furnace. 

^riie Siemens open-li(':irtli furna'*e 1 39 and 40) 
bad originally only one working door, which was 
in lb(* middle of out' of its longt'r sides, but in 
the larger modi'in furnaci's tlieri^ arc' three doors. 
On the otiposite side, and at. the* lowc'st portion 
of the hearth, is a tapping liole, and a channel 
through which metal is conductc'd for casting. 
Thc' horizontal sc'ctic i is a rc'clanglc* with the 
comers removed. The iicjutli is composed of 
rc'fractory sand, supported on an iron bottom, 
kept cool hy a currc'iit of air, and it is rcpairc^d 
after each ojicration. 3'li<' old fyjie of fnrnact* 
has thc hc'aith built over tin* ic'gc'ucrators, using 
thc regenerator arc'hcs to support the furnace. 


For steel with about 0*3 to ()'(> ])er cent, of 
carbon the lirst method is often adopted, liut for 
best, qualities the second method is prc'ferred. 
The ferro-manganc'se may he added, eitlier in the* 

furnace, immediatcily before , 

tapping, or to the metal as ^ 

it runs intn the ladle. For 
steels with 0*7 ])er cent , of -1 

(‘arbou and upwards, satis- 

factory results cannot be* _ 

obtaincxi by simply working , 

dowui to the desired carbon ^ 
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content, and then tapping. 

The third method, then, gives the best results. fiirnaei^ is encased i 

[See Harbord’s “Steel,” page 171.1 together and strengt 

Mr. John Darby has advised a method of rods. The gas entei 

reearburisation by pouring iron through a tula} o})oninp, termq^ thc 

perforated at the bottom and containing carbon, three similar ports, a 

from which the carburised iron runs into the blocks containing th 

ladle. It was found that thc alisorption of carlion resisting a high tern 


'riiis mctliocl is now practically obsolete. The 
regc'ueiators arc* kept well to each end, and the 
l)ody of ihc' furnac'e is carric'd on stec'l girdc'rs, 
cpiite incJc'pendc'iit of the rc'gc'iicrator arc'lws, 
so that tlic^ air can <*irc‘ii- 
mulcrncath, and in 
ry— ( jw of the' metal br(*aking 
through thc bottom there 
^ is no danger of its getting 
into the* regc'iu'rators. The 
roof and walls of thc 

KN-nKAKTIlFUKNA. K %'• "ill* 

brick. The body of the 

furnace is encased in steel ])latc‘s, well riveted 
together and strengthened hy supports and tie- 
rods. The gas enters thc furnace' through two 
O})oninp, termq^ the poitif and the air through 
three similar ports, all arrangccl side hy side. The 
blocks containing these ports must be capable of 
resisting a high tera])eraturc and the (onwquent 
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expansions and counter actions, hence they 
are made with air-cooled hollow castings. The 
position of the ports is designed to give a per- 
fect mixture of gas and air on (^ntt^ring the hearth, 
so as to ensure a complett^ and rapid combus- 
tion. The position of tlio ports depends to some 
extent on the contour of the roof. In some high- 
roofed furnac(‘s, dome-sha]>ed aU<‘rnating arches, 
or gallery ports, are used for gas and air. Tt 
has been found with .sulphurous fuels that the 
metal is less liable to take up sul})hiir during 
the melting when galU‘ry [)orts are used. It. 
was customary in former j^’cars to build the loof 
with a strong slope from each sid<^ to tiu* centre, so 
as to deflect the flame on to the bath of metal, but 
it was found to he ra])i(lly burnt away, aiul in 
all mod(Tn rurna(H‘S the best n^suUs are obtained 
with a fairly high roof, the inclination of the gas 
and air ports being suflicicnt to ])long * th(‘ fla»ne 
on to Ibo metal. 

The rcg(‘ncrators arc chainl)ci‘.s lill(“d with a 
cliecker work of rcfiactory brick, arranged so 
that brick and air spa(‘(‘s occni- alternately. 
'Hie air eluimbcrs ar<^ g(*ncially made Inngci* 
than the gas chambers, but tlu* chief thing is to 
have siifticHuit capacity. The chambers sliould 
be 15 ft. to 20 ft. dc-(‘p, and the. ca])acity of gas 
to air regenerators in the })roporti(m of 1 to 1-4. 
In all regenerative ga.s furnaces much fine dust is 
carried over mechanically with the ga,sc.s, and 
tends to cliokc up the sj)aces in tli(‘ cluM-kcr 
brickw'ork. In large furnaces (‘Sjx^cially, it is 
advisable to have a sup])lcmcntary cluunbcr 
b<d\veen tlu^ ports and rcgcneratois to serve as 
a dust-catclicr. 

Basic Open-hearth Process. The 

object of ju’ocess, like that of the basi<^ 
Bessemer ]>roe(‘ss, is the remox al of phosplmnis 
from the iron by means of a basi(^ or neutral 
lining, and the addition of linu* during the 
working. 8ev(u*al special fiirna.ees Jiave been 
devised for this purpose*, but tlie ordinary 
furnace as nseal for the acid ])roee.ss gives eepi.al 
if not better residts. 

AsjXH'.ial type of furnace on tjie Bat ho principle 
was devised by Dick and Biley for nst^ with the 
bfusie process. Tt lias a circular or (»Yal body, 
with a steel easing. It is placed on a. ])latforin 
support ed by girders, and loft entirely clear under- 
neath, so that the bottom is ke^pt'eool and the 
lining better pro8erv(‘d. 'Die four regenerators 
form four circular tower.s, and, instead being 
situated below the bed of tlie furnace, are placed 
in pairs at opposite side.s of the furnace. Kaeh 
regenerator forms a separate structure, wliich is 
out of harm’s way in case of tlie metal breaking 
out, and JUS it hjjx only its own wt*ighl to carry, 
it cannot get out of shape, ft is very desirable 
to regulate tlie amount of gases jiassing througli 
tiio regenerators, in order to eontrol the relative 
amounts of heat stored up in these* chambers. 
The tendency is for the gas cluimbers to receive 
the largest amount of waste lieat, wliereas the 
air chamber sliould be the more higlily heated 
of the two. The regulation is affected by the 
adoption of a new kind of disc vfflve. 

The regenerators are 6 ft. 6 in. internal 
diameter, lined with 9-in. firebrick, and have 


outside casings of ^^^th in. steel plates; The 
Batho method of arranging the flues has been 
adopted, the distinctive points of which air 
that the gas and air ways are brought up outside 
(he furnace instead of inside, as in the ordinary 
Siemens furnace. Tn the latter form the ex- 
pansion .and contraction disturbs the brickw^ork. 
causing cracking, w^hich leads to tJie mixing ot 
the gas and air before entering the furnace 
ports. Jn tlie Batlio type the external arrange- 
ment of the flues simplifies the furnace itself, 
reducing it to a simple box, which may be readily 
lined by ramming in matorial, or by" brickw^ork. 
The })orts an* of the Hackney type, tlie air-porr 
being ])la(a*d vertically, or nearly so, above the 
gas-port, so that the Uvo streams directly unite, 
iind are not tlcflected .as in the Siiuncns type. 

The roof is domc-shap<*d, as in the Siemens 
radiative furnace, hut it is not used for the pur- 
pose of radijiting the heat of the flame, .as tlic 
fljime is tlirowii directly upon the material to lx* 
lu'att'd. Th(‘ roof cjin he made movable, .so a*^ 
to introduce large jiieccs of scrap,. 

'Phe roof is carricfl independently of tin* sid(‘.N. 
and is built vvitli silica bricks. The sides up to 
the lop of the door and tin* gas-ports are of basic 
matialid. The acid section, liowcver, docs not 
lest ii]>on tin* basic lining, a s])ace being left 
between them, jilllioiigh acid Jind bjisic materials 
may touch provided one docs not impose weiglit 
on tin* otli<‘r. 4’h(‘ basii; lining is burnt doloniiti* 
mi.\(‘jl with tar, as in the basic BcsscMU'r 
process. 

Bertrand-Thiel Process. 'Phis con- 
.''ists of tlui us(* of uvo o))cn-ht‘arth furnac(‘s 
u.scd in conjunction, one tcrmetl the pflmanj, 
and tJie other i\\v mrmdarif furnace. The iippia*, 
or ])riinarv furnacj* nmy he situated at a highei’ 
level tlian llu* secondary furnace, and is u.sed for 
melting and ])art ly r(*lining common pig iron. fl’Ju* 
larger, or sccondjiry furnacj* is pl.aced at a low'cr 
level, in wliicli the partly refined iron, togctli(*r 
with all till* scrap availahlo and some ore arc 
melted, and tJie iron completely refined. When 
working with ji large proportion of sciap tjic 
fiirnact* ]a*artlis need not he kept so de(‘p — that 
is, they nmy h.avo Ic.ss cuhie capacity for a given 
wa*ig3it of eliarge tlian wJicn working with 
pig iron alone, lus in the lattia* e.ase greater 
Jidditions of lime find ore firi^ necessary. Morc*- 
over, when pig iron filorio is used, the c)iarg<* 
hoils 11 ]) excessively, and may causij the slag fo 
flow out of the working doors, .so that some scrap 
is advisable to (juii^t down the metal. Silicon 
find mangfinese fire ])rfietically eliminated in tlie 
first furnace, logetJier w itli some phosphorus and 
(*arl)on. About two-thirds of the carbon and onc- 
tJiird of the phosphorus .are left, to he removed 
in the finishing furnaia^. It will be seen from tlu^ 
above remarks that if it be attempted to urge 
the rapidity of decarburisation in an ordinary 
single open-hearth furnace, tlie slag will rise so 
ra})idly as to run out of the doors of the furnaia*. 
The greater rapidity of working in the duplex 
method is due to the fact of the impurities being 
slagged off in tw'O stages, hence there is less 
slag present and more room for the metal. In the 
lower hearth the metal, which has been largely 
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freed from »and aiid slag elements* only 

(rauses a limited amount of sla^to be pn)dueed. 

In an ordinaiy open-Jicarlli furnace the t>xidu- 
lion of the charge is chiefly confined to file upper 
j>art, where it is in contact with the overlying 
slag and the lumps of ore, but in tlie Hertrand- 
rhiel process the hot j)U‘tal fnwn tlie up])er fur- 
mice is run on to white-hot scraj) whieh has 
become stnmgly oxidised, so that tli(‘ oxidising 
influence is both at tlie top and tlie holiom, and 
the metal is therefore more (piiekly purified. 
\roreover, at the Jiigh temperature of tJie SieiiKuis 
lurnace there is a violent reaelion between the 
metalloids and tlie oxide of iioii, and great 
internal heat is produced by their oxidation, 
wliich greatly assists in maintaining tlie ti mpera- 
turo of the furnace. A basic lining appears to 
he necessary, and this lining in tin* ]m‘]iniinary 
furnace to a large extent contrihutes to the 
suoeess of the process. 

Talbot Process, 'riiis is a. continuous 
open-hearth process e.ondueled in a tilting fur- 
nace witli a basic lining. 'Phe fnniact* is specially 
designed so that any tpiaiitity of slag and metal 
can be }K)ured off at any )M‘riod <hiriiig the 
working of the elmrge. Tin* method of working 
as ex])lained by the inventor is as follows. 'I'lie 
pig iron used has the eoinposit ion — carbon, 
ik7t) ; silicon. I t); sul])hiir, tion ; plios]»horus, 
t)fH) ; and manganese, 0 4t) per cent. 'I'his is 
melted in a cupola. Suppose^ tlui furnace to be 
charged on a Sunday night with ot) ])er cent, 
molten cupola metal and .10 p< i' c(‘nt. scrap, 
'i'his is worked in tlie usual way for steel. Wlimi 
tile charge is tinislied, about one--tliird - ’-t) tons - 
is poured off into tlie ladle and cast into ingots. 
No slag is run olT with this ])oiiion of the steel. 
Oxide of iron in tin* finely-divided state is tlieii 
thrown on to the slag, and as sO(*n as it is 
melted about 20 tons of cupola miial an* run 
in to repkii^o tin* steel tapped olY. An iiuimsliat<* 
very active reaelion takes jilace. during tin* 
continuance of whicji the gas is eui off from the 
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furmxce. Carbonic oxide is eopionsiy e-volved. 
and after the boil has been on for 1.1 minutes 
the slag is poured off, and the batli of metal 
worked into finished steel by tlie help of fresh 
additions of iron ore and lime. AiKUhe?- 20 toms 
arc again tapped off. and another similar ipiantity 
of cupola metal added as before. 'Phese opera- 
tions are continued for a xveek, and tin* furnace 
completely emptied on Saturday. 


riio Wellman furnace used in the Talbot pro- 
cess [41 and 42] is a long, hoi i/.ontal (diambor, 
resting on tho paii* of racks, and rolling on them 
by means of the segments of an enormous 
pinion. 'Pho rolling motion is given to it by large, 
n<‘arly vertical, liydraulu^ cylind(‘rs, and when 
tapping, the furnace is tilted forwards [42 1 so 
as to di^press tlie tapping spout, through wiiich 
the m(‘tal is poured. I'lie rolling surface, s are 
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provkksl witli rack work, which k<‘eps the fiir- 
riaee parallel witlumt. supporting any of its 
w<‘ight. Jn or(h*r to tilt the furnace, water is 
admit t«‘.<I to tlu5 to}) of th<^ eyliiuku*. 'Plui gas and 
ail* ])orts an^ of novel eonsUuclion. The two 
passages leading from the regeiU'rators and the 
ports terminate in two water-troughs on tho 
i(‘V(‘l of tho charging floor, 'i'he brickwork of tin* 
port.s is enelo.sed in a luet.d eag<N but inst<*ad oi’ 
b(‘ing fixed it moves on flangisl w'b(*els running 
on rails, w'hieh enable it to be movial a few 
inelies to ami from the furnace end. When 
melting is in progress ])orts are moved up 
to the surbwe, so lliat the face plates are in eon- 
tael. When rt'ady to pom*, tlie ports are moved 
away. A sp<*eial kind of lad^t^ is also itseil, 
attached to the front of the lap[)ing hoU. and 
forming part of tlu* struetun*. I'liis ladle has 
two pouring holes and stoppers. When tho 
furmme is tilted for i>ouring, tho Im^tnl and slag 
How' into the ladle nn<l stand at the saim^ level 
as the metal in the furnaei*. 

'Plains of easting bogies, <*aeh <;onlHining two 
moulds, are tlum brought, under the teeming 
holes of the ladU*, and two moulds can be filled 
.simultaneously. 1'lu? legem'iativfs ehambers are 
arranged in tiairs at each end of the furnaei*, 
ande.xtend under tlie eliarging }»la,tf<a*ui. The 
funiaee top, side, and onba* layer of tlie bottom 
are liiusl with silh a. and magnesite, bricks. The 
bottom is made with magnesite. 'Pile air-n‘- 
versing valv(‘s are of tlu; usual bulterlly ])at1eni, 
and the. gas valves consist, of two inu.sJiroom 
valves. Both valv(‘s and .s(‘ats are water-cooked. 
'Pher<; are three* eliarging do«)rs, o))(;rated by 
pneuniatie ( ylinrlers through wire rojics, the leads 
being .so arranged that the doors aie k<‘])t closed 
wliile tho fiirnuee is being tilted. 

Metal Mixer. Many attem])ls have b(‘en 
imnie to use the liquid east in)n direct from the 
blast furnace for ehai'ging tin; Jk'ssemer (sonvertei* 
and the open hearth, but owing to irr(*gulaiit.y 
in com])osition this lia.s not bi‘eii sueoirs.sful. if, 
however, the tappings fixmi several blast fur- 
nace.s art; mixed together in a spt'cial receiver, 
the irrt‘giilarities are neutralistMl, a certain 
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amouat of purification takes place, and a large 
mass of a- fairly uniform composition is obtainwl. 
The mixer may bo ot various shapes, but it is 
usually made of wrought iron or ste<'l plates, 
lineii with firebrick. It is mounted on trunnions 
and tilted by ])()wcrful mechanical gearing. In 
some works the mixer is of a semi-cylindrical 
form with hemispliorical ends and an arched 
roof. It r(‘..sts on rocker bands, and is tilted 
by a ram at one end. In other works the tilting 
open-hearth furnace is used sim])ly as a mixer. 

Charging Machines. One (»f the debits 
of an ordinary open-hearth furnace is the great 
amount of time and labour absorbed in eliarging 
the furnar<f by hand, and this has hd to the 
introduction of machines for this ])urpos«‘. 
The first machines were work(‘d hy hydraulic 
power, hut these havt' been r(‘plac<‘d by el<‘e- 
tric€ally-driv<*ri macln’nes, of Ashicli tliat of 
Wellman is tlu‘ most larg(‘ly used. Tlu* materials 
are ]>ut into iron boxes 142), each liuldiiig I ton, 
which are picked u]) hy tlu‘ machine. ]msh(‘d 
into the. furnace, emptied, and Avithdrawn, 
tlie AA'hol(‘ operation taking one mlnut<‘, so Ih.at 
50 tons can he ehargc'd into the furnac<“ in about 
one hour. 

Casting of Steel. In order to get sound, 
forgeahk' ingots of steel, gn^it can* i.s nc(‘<‘ss.'ry 
to avoid bloAvhol<‘s, S(‘gr<'gation, and i>ipiug. Kor 
this pnr]>ose a dn/f/ wdt is nec(‘ssaiy tliat i.'-, 
to finish Avith a good, thick, clean, noii-o\idising 
slag, wliicli must In* at the same tiim* fairly fluid, 
to prevent it entangling som<* of the nu'tal. 

Fluor-spar add<’d to tlie metal in tin* ladle 
gives good results. The gases in sb'cl are prin(*i- 
pally hydrogen, nitrogen, and carbonic oxide, 
and these arc lik(*ly to increase AAith tin* rising 
temperature. The pr(*scnc(* of silic(Hi and 
manganese tends to k(‘(*]) the.se gases ii\ solution, 
and thus to prevent unsoundin'ss. Aluminium 
is generally added to the uK'tal in the ladle for the 
same purpose, 'rhe amount of silicon, niangaiK'se, 
or aluminium should be limited to the <|uautity 
required for absorbing the gases, otlierwisc 
the 4^X(*ess alloys Avitli the ste<*l and injur<*s its 
(qualities as Avell as tending to piomote scgr<*- 
gation. A st<H?l easting is very liable to havi* 
internal stress(*s. caused by uneipial contraction 
on cooling. The amount of shrinkagi* varies 
from i rv])er cent, to ‘2 ])er cent,, according to the 
eompositioii and tem])( ratine of tlu* melal. The 
softer and hotter the nw'tal the greater the 
shrinkage. 

Annealing of steel eastings is very im]»ortant, 
in orih'V to remove the stresses set up in Molidify- 
ing, and thus to toughen the metal. Tlu* ]»rop<*r 
annealing of large castings takes nearly a week, 
Difi’orent articles rerpiire dilYerent amounts of 
carbon. Sttrel for pinions and hammer dies 
requires 0‘<) ]X'r cent, of carbon; miscellaneous 
gearing, from fi*4 ]H'r cent, to (bfi per cent.; general 
machinery castings, less than tb4 per cent. ; and 
eastings subject to great shock should not con- 
tain more than 0-2 }x*r cent. Hulls and gun- 
carriages contain from t)’2 to u ;i per cent, of 
ea rbon. Steel castings to stand t he same st ress as 
iron need only to be tAvo-thirds as hea\y if they 
are large. Stei*! is noAv taking the place of iron 
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in gearing, hydraulic cylinders, engine cross 
heads, pistons, rolls, spindles, coupling boxe.s, 
hammer heads, dies and castings for ships. 

Treatment of Steel Ingots, Steel k 
not ])iled like iron for reheating, but cast into 
ingots of the jjroper size for the production of tho 
required bar, plate, rail, etc. The hot ingots are 
usually eoiiveyed from the moulds to a reheating 
furnace, *and A\i*rc formerly extended by the 
steam hummer before rolling ; but this is now 
considered objectionable, and they are therefore 
passed directly through the cogging or roughing 
rolls, then reheati*d and rolled in tho finisliing 
rolls to the required section. For small rails, tlio 
blooms after cogging may b(> finished right oil 
Avitliout ri‘heating, being rolled in long lengths 
and then cut into rails of the required length 
by a circular saAv. This reduces tho amount 
of Avast(‘ from tho ero]) i*nds, as a fcAA'cr number 
of rough ends require to Ix’ cut otT than Avhen 
the rails arc made in short lengths. 

Soaking Pits. Instead pf using a re- 
heating furnace the sensible heat of tlu* ingots 
may Ik* iitilis(‘d hy ]>lacing th(‘in in hot pits 
built of masonry. The ingot of st(*el is remoAod 
fi'om the mouUl as soon as it is siilficiently 
.solidified, th(*n placi'd in the hot ])it and closely 
eov(‘n‘(L By this iiK'ans the heat given out by 
the metal is absorlK‘d and stored u]) in the 
bri(‘kw'ork. In about an hour the ingot Avill 
be at a uniform teiujierature throughout, and 
sufficiently hot for rolling. Huring tlu* soaking 
nroees.s a (juantity of gases is ]ihi*rat(*d from tho 
metal, consisting of hydrog(*n. nitr<)g(*n, eavbonio 
oxide, <*te., thus excluding the air and pr<‘- 
A’enting oxidation. If Ihi* brickwork h(*e(.)m(*s 
overheat(‘d, it may he (‘ooled by dropping in 
some coal, w4icn the surplus beat is al)soilM*d in 
decomposing the coid and in volatilising the 
priHlucts. ( 'onsid(*?‘abl(* (*(*onomy is claimed 
for this mode of working, as tlu* loss of metal 
by oxidation during reheating, together Avitli tho 
(‘xpenditure of fuel, is laigely avoided. 

If, hoAvever, the out|)ut he insiiflieient to keep 
the pits ocen])ied, and eoiisidcrable intervals 
of time elapse hetw'een tlu* heats, the ])its lose 
too much heat, and the ingots get cold. In such 
a case the j>its arc generally heated by gas. 

Steel Rails. Tin* t*ssential projiei ties in 
a rail art* hardness and tougluu'ss, wliicli do 
not g(*m*rally go together. If tlu* metal is 
not bard enough the wear will be to(> rapid, 
due to tlu* constant abrasion to Avliieli it is 
subji*cted, and if too bard it is liable to be 
britth* a!id fractured by tlu* sudd‘‘n shocks 
which occur by train.s running at high speeiis 
over it. However, rails are now made harder 
(that is, high(*r in carbon) than formerly. A 
imKliuiu hardness is therefore best, as it giv<*s 
a good life to the rail without the great liability 
to crack Avhich harder steels possess. In order 
to compensate for tlie increased brittleness of 
the haixler rails uoav in use, the Aveigbt has been 
increased from 50 lb. or 80 lb. to 84 lb. or 
100 lb. per yard. The smaller figures are for 
rails for small lines, and the higher figures for 
rails for main lines. 
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Defscts of Rails. One of the oiiief eaui^es 
of brittle/iess in rails is the presence of too much 
phosphorus in the steel. Phosphorus generally 
raises the elastic limit, and thus the elastic ratio, 
Avhich is an index of brittleness. An illustration 
of the vagaries of phosphorus in steel rails may 
he given in the case of weld-iron rails, which may 
have as much as 0*45 per cent, of phosphoj'us 
and yet stand a severe impact test without 
breaking, ■ while steel rails with to 0*4 per 
eeiit. of carbon and 0*15 per cent. r)t' j>hosp]iorus 
ai’c liable to break with a drop U‘st of one ton 
falling through 0 in., so that anything above 
0*1 jier cent, of phosphorus is dangerous, fn 
fact, the l>ehaviour of })liospliorus is so capricious 
that it is better absent allogtther. Silicon is 
another element which tends to pioinote britlle- 
ness, and this should, tlKucfore, he lov/. The 
liigher wheel -loads now used on o\ir large* railways 
i‘et|uire that the rails should jkjsscss greater 
hardness, or the ends aie liable to lx* crushed. 
The carbon is now increased to 0 5 ])er cent., 
the manganese' to 1 per c(*nt., the silicon to 
0*1 jier cent., and (b(* pliospborus b(‘low 0*1 
])er cent. If the carbon be increased to 0*<» 
]u‘r eent., as in tlu' case of sonu^ American rails, 
the ])hosphorus and silicon must be prc'sein only 
in minute (piantities, or the safety of the rails 
will l)e dangerously impaired. >ti*. Sandberg, 
rail inspector of the Swedislj State raihvays, 
lound that SO-lb. rails with 0*t) per cent, ot 
<*arbon flew into ]>ie(ics with less than half the 
speeilied tup ted. Avhile those with 0*45 }X‘r c<*nt. 
stood the test of a drop of one ton falling fnun a 
lH‘ight of *20 ft. Sir liOwlhian Pell considers that 
the fracture of rails is chiellydue to mechanieal 
<'auses rather than toehemicSd eotnposition. 

Nickel Steel Rails. Nickel steel i^ now 
being used for rails in America with excellent 
results. The following table, by P. II. Dudley, 
gives the chemical composition of tlu* rails 
furnished by the Carnegie Steel Company* which 
were made by the open-hearth ami H<‘ss(‘m<‘r 
t)rocesses iis indicated ; 
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The wear of tlie.se lails wtus v(*i*y satisfactory. 
A report stated that simn; they were laid they 
had. outworn two or tliree ordinary rails, and 
were then only beginning to show signs of weai-. 
Some of the rails wen*, however, too haid, and 
in some breakages had occui’red. 

There are several distinct foims of wear and 
deformation of rails which must be due to the 
yihysical and mechanical properties: 

1 . Surface wear of tho heads, due to the 
rolling loads. Surface wear fj'om adhesion of 
the engmes which di'aw the trains. Siirfaee 
tvoar due to the application of breaks to retard 
or stop the trains. Surface wear dm; to sanding 
of the rails. 


2. OxicLition of the 8urfat;e of the rails. 

5. \A ear of the base of tht; rails on the cross- 
ties and under the spikes. 

4. Wear and oxidation of the rm'lal of the 
hciuls and btwses of the ivails at the lisliing angles 
with the splice bars. 

5. W(*ar and deformation at- the joints. 

t>. Wear of the surface duo to gi’adienls, 
abrasion due to curvature, and distortion dm; 
to hollow whcc*l treads. 

7. I.arg(‘ shearing stros-ses in tiu* \\(*1» of the 
rails, du(‘ to the rails riding tin* bolts. 

So fai* as I’ails are eoneerned, the advanUige 
of op(‘n-h(‘arth stei*l over Bessi‘mer stt*el has 
not yet b(*t‘n definitely proveil. but whatever 
ste(‘| is used care must be ex(“rciso<[ in making 
it, in ])ouring the ingots, in their handling and 
heating, and in the rolling and straightening of 
the rails. ,Th(* new method of rolling has a 
l(*nd(*ney lo pr<‘vi*nt that (‘aie and supervision 
being exereis(‘d whu*b Avas fornu*ily lx‘stowed 
Avlien rails wt'ie made* shorter and lighter. 

Testing Rails. \ rail, lx*ing practically 
snbjeet<‘(l to a siieeession of liloAvs in practice, 
is g(‘n(‘rally ti‘sted liy a dro}) test. M'his con- 
sists of tile \v(‘ight of one ton falling through 
the distance of 15 ft. for a light rail, and 2f) ft. 
for a heavy rail. F*or light railAAays in this 
country a rail Avt'igbing 5(i lb. jier yard is 
spt*eifi(Hl by the Board of 1’nvde, a maximum 
load of lO tons on tlie axle, and a maximum 
spe<*d of ‘25 miles pi*!* hour. In order to lest 
a lail for sidheieni bardni'ss, a sliori* })iec<; is 
laid on bearings about 3 ft. apai*t and the (!cntre 
lomled AV'itli a Aveigbt of 10 tons to 20 tons, 
ac’cording to the A\(‘igbt of the s(‘etion, under 
wliieli tlic rail must, show no appreeialilc yier- 
iminent set, and then* should be no undue 
(letleclion under a load of double this amount. 

An American Rail»mill. A modern 
American rail-mill is arranged tJiree rolls 
high, and consists of three or four se])arat(* 
mills, each driven by its own (iigine. This 
tinee-bigh .system ailmils of two ))ieeevS being 
rolled i]i a stand of rolls .simultaneously, mia 
in sueli mills the groove's open upAvams and 
doAvnvvards alBnnately, so that the rail docs 
not ne<*(l to be turned upside down l)etw(;en eac;h 
})ass, as in the reversing rolls. Tlu* hot ingots of 
st4*ei as they come from the lieating fnrnaix; or 
soaking ))it are first jiassed thi’ongh the blcxuuing 
or roughing rolls. Here tin; steel i’(‘ceives a 
rough sliapt*, and is then eonveyeil to the shears 
and cut into tAvo pieces, one being used for a 
small rail, and Hit* other for two larger ones. Tho 
large j)ii*ees are i «‘h<*ated, and pass to tho tiinishing 
rolls, where the bars aro medt? into finished rails. 
Befoj c tho final rolling the raiil is taken to a cooling 
taible, wliert; it is allowed to remain until it has 
eoolt*ti down to a certain temyieraturo (about 
870'" (■.).• This givw a tint' gi'ain 

The smaller pieces to be eonvertetl into small 
rails are reheated in a furnace, and Avht*!! siifficitmtly 
hot are passed in succession througli tliree .sots 
of rolls, each three high. The fiiiislied rails are 
cut into lengths 30 ft. long. 
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'T'HK coinpositioii of luni.^o rof use varies gi oally 

* with the* town, the (piarter, and t lie st^iison, 
on account of the kind of combiiHtihle eniploye»;l 
in the district. It consists of legitimate hous(‘- 
hold waste of eveiy kind which can he thrown 
into a dry receptacle, such as ashes, <‘indc‘rs. 
house sw'cepings, vegetahlc reduse. hrokeji 
crockery and glass, bottles, wasti* jiajiei', rags, 
w’orn mats, ])it*ces of carpet, and cans. In 
addition to tliese, a vast number of other things 
find their way into th(‘ family dustbin, 
through carelessness and extravagance. Tt is 
estiniatt'd tha.t a thousand piasons prodiu^e 
annually .‘150 tons. 

Sanitary Science. Tlu‘ pn^servat ion of 
health has always engaged serious attention, 
and while all branches of hygieme hav(‘ shaie<l 
in tlu‘ gigan1i(‘ progress of modern times, pro- 
bably the greati'st advances have been (‘fTceted 
in sanitary soienet*. 'riu* cleanliness of modern 
cities, eompared with the lilthy habitations of a 
time not so vtuy long remote, has bad a tre- 
mendous effeet on the mortality attiuidiiig 
epidemic diseases, and if further proof w(Me 
needed of the nearly coinplet(‘ security obtained 
in this mann<‘r, it is to be found in the lii.storv 
of the Jews. Tbt‘ Mosaic laws eontaiiieil 
elaborate dircrliotis for liealtb-preservation by 
scrupulous attention to cleanliness, and it is a 
remarkable fact that the Ji‘\vs. tbiougliout the 
whole of their existence, have (‘njoyed a won- 
derful immunity from diseases of the cpithunir 
type, the only exeeptions hi'ing at times when 
they have relaxed their vigilanct' in preventing 
near dw'el ling- places that lojitinuous deposition 
of organic matter which is so productive (»f 
disease. 

The s(‘cond half of the ninetevnth ecnlury 
brought forth numerous changes in the methods 
of freeing towns from ohnoxioiis mattiTs. One 
favourite procedure tliat has had to give way 
to latter-day ideas was that of filling u}) disused 
elay or gravel ])its with the eollect(*d refuse. 
On the t(>p of the decaying mat tei* a layer of 
soil used to he ])ut, and, in a few years, .streets 
of houses sprung uj) on the sites of the old pits. 

The law relating to the collection of lioiis<‘ 
refuse'* and the consideration f>f a system of 
oolh'ction affects every munici{)a.l authority. 
Ihider See. 42 Public Health Act, 1S75, «*verv 
local authority may undertake or contract for 
the removal of house I’cfuse; and under See. 44 
of the same Act, and under Sec. 20 Public* 
Health (Amendment) Act, 1890, they may 
impose on oc'cupiers of houses such duties as 
will facilitate the work of collection. 

Refuse Disposal. Manuring by refuse 
does not produce immediate results; the dost rue- 
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tion of the organic products by fermemtal ion 
takes plaet* slowly, and tlie assimilation of the 
luaniirt* is long in completion. The mixture of 
debris and all kinds of unscn'cned refuse brings 
on to aiablc land and mcatlows obnoxious 
articles, annoying to the farmers and dangerous 
to tbe animals that work or graze on the land. 
The employment, mort* and m(»re recommended 
hy agricultural schools, of cbemical manures, 
Avliose absoipti(ui is ra|)id and easy, has led 
the farmers — and the care for public health 
which is now beginning to pi(‘oc(‘upy even rural 
districts has compelled them remove f.nrth(‘r 
and further frotu their houses the heaps of 
r(‘fus(‘ which formerly did not trouble tliem, 
and wbich bad too long b(‘(‘n accumulating on 
the farms to the grt‘at d<‘ti'im(‘nl of the public 
bealtb. 

I’niil rec(‘nt years it was tin* practice in a 
l.ondon suburb to mix the sewage sludge with 
tU(‘ house refuse. aft(‘r taking otit the rougher 
matt'iials, such as pots, bottl(‘s, etc. Por some 
years Ibis iuixtmv was readily taken ))y tht* 
farmers in the neighbourhood, who ])aid a. 
small sum p«o- load for the matei’ial. (badually, 
how(‘ver. as farmers and aiahle land he<*ame 
searee. and l)ri(‘ks and mortar took the place of 
corn, the dilhculty of dealing with this material 
grow very rapidly. 

Economic Difficulties. 4’he little ground 
tliat was left ill (lie lu'iglibouihood u]>on which 
farm produce was formerly grown was taken 
u}) hy market gardeners, who bad no great love 
for this ina.t(*rial, foi\ although the land maybe 
somewhat heavy, cabbages ami plants of that 
ehaiaeler are m>t henetited hy rindiTs and ash(*s ; 
eoiHcijiK'iit ly the authoritU‘s wi'ie compelled 
.somewhat to alter their mode of mixing the 
material. Kveiitually the demand became so 
small that tluy had to look the diflieulties of 
the eas(* fairly in tlu* face and endivivour to 
find a renu'dy. To dispose satisfactorily of tlic 
heterogeneous masses of matter recourse mu.sr 
be made to the* greatest agent, fire, which is 
recognised as the right means of disposing of 
ruhhi.sh, which, unless promptly dealt wuth, ^ 
is a grave dangc*!' to health. Defective appli- 
ances ft>r huruiiig garbage* are, however, them- 
selves a nuisance. A refuse destructor proix'rly 
designed and eoastructed is the only known 
means of dispo.sal which satisfies both sanitary 
and economical requirements. 

The Refuse Destructor. Tlie destructor 
should be of the best pattern, and should be 
designed and const laicted by experienced hands. 
Tlie material to be burnt is varied in character ; 
sonietime.s dry and dirsty, sometime.^ wet and 
foul, containing animal, vegetable, imd mineral 
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matter. The destructor must be capable of 
burning thoroughly whatever comes, producing 
nothing from the chimney but perfectly harmless 
gases, and nothing from the clinkering floor but 
IMLTfeetly burnt and vitreous clinkers and ash<‘s. 
For these objects we require (1) very higli 
temperatures produced by forced ilraughi ; 

(2) flue arrangements which ensure tliat all 
giuscs are exposc^l to tlie highest temperatures ; 

(3) means of arresting all dust in the Hues so 
that it shall not escape up the ehimney. 

It is also necessary that tlu^ furmwts be 
constructed in the most durable manner, and 
with the best of labour and materials, so as to 
stand hard wear and tear. Further, the cost 
of labour in working must he reduced to a 
minimum, and tlie conditions of labour must 
be such as can be borne by self-ri'specl iiig 
workmen. 

Cremation of Refuse. There is jiothing 
new in tlie treatment of refuse by crem.Uiou; it 
is a subject tlic^sanilary imjMirtaneeof wliieli has 
been recognis(‘d almost from time immemorial. 
Ancient history recoids that the jnnilieation 
insanitary difficulties by tirci was tlu‘ mod(^ 
practised by the dews, (Jreeks, and Romans, 
it is interesting also to notice tliat among tlie 
antiquities of anehmt Rome, is a pillar bearing 
the inscription: “Take your l•(‘fus(^ further, or 
you’ll be fined.” fn Jewish liistory, too, we 
read that the valky of (Jelieniia or Tophet, 
where some of the Jews once sacrilieed (heir 
eliildren to .\roleeli, and which was subseqiu'iitly 
r(‘garded as a place of abomination, wa~s ma<k‘ 
a receptacle for all the refuse of tlu* <‘ity of 
Jenisalem, and that ])erpetual fir(‘S were kepi 
burning in order to prevent ])estilential nuisances. 

As regards our modern Fnglish modes of 
disposal by lire, the praidice and afiplianei's 
employed to-day are the result of inu<b <‘x- 
IKuimeiit, and various furnaces and maeliines 
have from time to time been designed and 
patented. 

Utilisation of Residue from Crema» 
tion. Altliougli in firactice the first eonsklera- 
tion must always be thi; i‘fleetual clearanei' of 
house refu8(j so iis to prevent it Ix’coming a 
dangerous nuisance, the question of its utilisation 
must frequently ' occur. In a wa*ll-eonducted 
refuse destructor, 1 he residuum consists of ashes 
and hard clinkers. 

The utilisation of the residuum is imjiortant 
tis bearing upon tlie cost of tlie so-called “ des- 
tnictjon ” of the house r(‘fuse, wliieh formerly has 
lH‘en treated as a waste product. 

Refuse destructor clinker has been found to 
consist of 74 per cent, slag and other matter 
iusolubb in hydroehlorie acid. 'Pile portion 
soluble in hydrochloric iu*id consists of silicate 
of alumina, lime, and magnesia and iron, with 
a little sulphate and a considciable pioportion 
of finely divided and diffused metallic iron. 

In a well-conducted refuse destructor, tin* 
residue consists of a fire ash and a hard iJinker, 
which is fused more or less together, according 
to the heat to which it has Ixien subjected. 

Tlie clinker is used for making concrete, by 
beiiig broken into suitable sizes and mixcKi with 


Port land cement in the usual manner, tlui founda- 
tions, walls, steps, and even buildings being 
constructed of this material. Another use to 
which the clinkers are almost universally init is 
that of mixing the clinker witli lime, placing the 
mixture within a pug mill wilJi water, and thus 
manufacturing lime mortar. 

tlwiijg to the porous nature! of the material, 
tiu! mortar tlius made is extremely tenaeious 
aiul hard when .set. .Mixed with Portland 
ceiiU'nt, the cliiikiM's form good artitieial .stone, 
either in th«! fnmi of llaggiiig steps, window sills, 
door heads, pillar )>locks, and a great variety of 
fuiipnscs. 'Pile sifli's and bottom of one of the 
Nwiniming batlis at Ihisb^l are eoviMcd with a 
kiyi'i* com j>ou ruled tli(‘ residue from a nd’usc 
<l(‘stMiclor. 

'Pherc is a good ojMniiig for the making of 
eoncrct<‘ paving slabs from tJie line clinkers, and 
tlu‘y can Ik- manufactured successfully by hand. 
K<‘onomical iat(‘paycis may thus be able to 
dcrivi* glut iticat ion from the fact that ashes 
li'om tJieir back yaids may In* laid down as slalis 
a! tiieir front, doors. 

Origin of Refuse Destructors. 'Plie 
probkuii of cremating refuse in speeinlly-con- 
st lucted furnaces was not st‘rioiisly attacked 
imicb earlier tlian IS70, but as tb(‘ tipping grounds 
near iargi* ti>wns )>(*eame tilled up it was obvious 
that sonu! new- ami mon‘ sanitary method of 
dis|M>sal would have to b(! found. It had been 
the eiistom to inaki! small boiiHres on the tipping 
grounds, in w hich the more })romi«ing combust - 
ible materials wme burnt ; and, as tJie difficulty 
of disposal became mon! pressing, the burning 
of refuse ill a closid furnace naturally suggested 
its<‘lf. 'Plu! first attempt, made at Paddington 
ill lS7b, to burn house refuse in closed furnaces 
pioved a. failure, was discontimied, and the 
plant was soon pulli*d down, as it failed for 
want of draught, a d<‘feet wJiieh was attributed 
to the furnaces bi ’.ig below ground level. Thi* 
objeet of a destrueto?' is to convert city refusi' 
into fixed and harmless products by means of 
combustion, and to iliange oiganic matter into 
innocuous forms of vapour, carbonic, acid gas, 
and nitrogen, all of whicli are commonly found 
in atinospb(‘iie air. 

'Pile ])ionccr of tla* municipal rcfusi! destructor 
had to i:ombat and overcome ignorauci^ and 
fircjndice at a time when the standard of sanita- 
tion was a low' one. He was offering an imper- 
feet appliance, fated to be prolific of nuisance, 
a furnace j>rimitiv(‘ in design, and certain to 
cau.se ofTciicc. Ifc' could offer no asst*!, even in tilt* 
niotfcsl foimof a vitreous and iiiarkt‘table clinker, 
and be prtxluced no powt'r available for work. 

Ordinary typt! furnaces, built mostly by 
dust contractors, were used in l.,ondon and in tin* 
North some forty years ago, but tlu^y wcic 
un.scienlilically constructed, and not adapted t«) 
tJic projM*!’ combustion of refuse. It was con- 
.s(*(|ueiitly found n<‘ccs.saiy to use coal or othci' 
fuel with the collected refuse to ensure its 
cM*iiiation. 

A Pioneer in Sanitary Science. 'Po 

the kite Mr. Alfred Fryer must lx; given the 
eredit of solving the imjiortant question of how 

r>ff2i 
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to deal in a sanitary and satisfactoiy way with 
town’s refuse. He recognised at once that to 
render such n*fuse innocuous, it must i>e burned, 
and burned at such a tcm|M‘rature that the resi- 
duum should con.sist only of the incombustible 
portion of the refuse, and that this residuum 
should be eomplidely sterile ; further, that the 
dcstniction hy fire sliould be conducted so that 
the gaseous pnxliu ts w(‘ie free from smell and 
from admixture with solid particles— this 
destruction by fire to Ik* earried out witho\it the 
addition of any fuel of Jiigher ealcuitie value. 
Mr. Ftyer invented and designed the first 
furnaces ])ut up in this eountry for dt'stroying 
refuse. He t('rmed one furnace a " ecll, ' and 
he eoiruKl the word destruetor ” to ie}»re.s<‘nt a 
plant consisting of one or any number of cells. 

Types of Refuse Destructors. I'liere 
are various types (»f refust* desti uct<»r.s. W ith 
a few exeefUions, they all have this common 
fcatuit*. Th(‘ furnaces or cells aiv strongly built 
of brick, with iron fittings, and the gt'ncral 
building, surrounding and covering tlu* destruc- 
tor, is of brick, with roof su])port(‘d on iron 
columns. The destructor is a()pr<)ach(‘d by an 
inclined roadway to the top or tip])ing j)latforni. 
from 1(3 ft. to IS f(. ahovi* the clinkering floor or 
ground level. In the centre of this j)latfbrm is a 
series of feeding holes. or hoppers, into which llu* 
ix»fuso is drawn and let down into the furnaces 
or c<*lls Ix'low'. '^riie stokers standing on the 
clinkering floor, at the ground level, rake tlie 
refuse forward on to tlu* grate or fiic-bars. and 
onc<* combustion is begun no fuel is recpiired, 
there being sutheient combust il)le material in 
the nd’use to k<‘e]) tiu' furnaces going. Then* 
is no storing of r(‘fus(*, no mort‘ being taken to 
the destructor than it can burn as dcliv(*rcd. 
After burning, the refuse is rcd,uct‘d to about a 
third or fotuthof its original weight, the residiic 
being Tua<le up of fine ash, strong bard clinker, 
old tin, etc. But having passed tluough the 
fire, it is now' powerless to any barm, and it 
is not without its uses. 

The destructor has now bc( ome very general 
throughout the country, and numer<»us furnaces 
of ri'ccnt type are now' eit her ii\ cours(*, or at the 
point, of erection, a destructor in large towns 
Ixung regarded almost as an indispensable item 
in the list of municipal contrivances. 

Construction of Modern Destructors. 
Tlie first destructor was erected by Maiilovc, 
Alliott (b., of NottingliMfu, about tlu* year 
1870 or 1877, at Waiter Street. Manchester, and 
consisted of tw’o sim])le cells, whieb ])roved to 
Ik^ capable of meeting ])ractieally all the recjuire- 
ments laid down. It is even relate<l tliat in 
this first d(*struetor, sludge swept fnnu the 
inaeadamised roads of Islington was burnetl 
with no other admixture than aw ecpuil ])art of 
the wet contei\ts of the ash]»its of Manchester, 
and Tio other inconvenience was felt at the 
destructor than a diminution of the amount of 
work the cells could perbu'm. 

Mr. Flyer's original cells form the basis of 
nearly all the different types of destructors aiuee 
erected, and the essence of his first patent was — 
“Chai*gingor supplying the refuse at the back, 
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and drawing out the clinker, the residuum, at the 
front.” In the cells or furnace's thcTiiselves, two 
processes are continually going on — namely, 

(1) combustion of the refuse on the fire grate, and 

(2) the drying of fresh refuse prejiaratory to 
its replacing the refuse in a state of active* 
combustion. 

Operation of the Destructor. The 

r<‘fusi* having been collected, it is delivejcd 
on (o a lipping platform, usually' arranged at a 
higlu*r level than the top of tiu* cells. This tipping 
platform is reached by an inclined road. Two 
methods of fet'ding the furnaces may be adapted 
— hand feed, in which ease the refuse is raked 
forward through the charging boh's on the lop 
cd tlu* furnaces, or a very valuable adjunct to a 
(h'struclor, namely, .\ressrs. Boulnois Biodie’s 
patent refuse storing and charging sipparatirs. 
Tn <‘ith<'r ease the r*<*fuse gravitates dowiiwar’ds 
Ihr’ough th(‘ fuiaracc's, emerging at a lower level 
as clinker and lim* ash, and amounting to about 
2r) per cent, of the (rriginal weight. 

The stoi’ing and charging a]»jMratus e<msists 
of trucks running on rails on a second irlatform 
I.elow' the tipping platform, '^i’hese trucks arc* 
flivirh'd into sc'ctions, the corrtents of each 
s(‘ction forming a siiitahU* clurige IVm* the furnaces. 
None of the refuse is handled l)y tlu* attendants, 
and the operations aiv ciMiducted with clcanli- 
rr<*ss and convcni(*rrcc. The trucks arc moved by 
means of chains t>pcratcd by winches on tlic 
])lalform above, being movasl, (*itbcr over tb<‘ 
eharging door on the top of the furnaces, when 
tilt* rt‘fus(‘ is automatically dischargt'd from tlu* 
truck st*ction immediately ovt‘r tin* t>p(‘ning in 
suitahlc })ortion to constitute a cliargc, or with- 
tfrawn away from any chance of bectuning heated 
till anotluM* ebargt' is rt'tiuired. Noru' of the refuse 
cornt'S into contact with the heated surface of tlu' 
d(‘structor till it is actually d(*livt‘rt‘d into the 
fui’nace, and the o]K*ning and clt>sing of tlu* 
cliai'giiig dotus is very tpiickly effected. 

Tlu* “ grct'ti " refust* fed into the funiact' 
falls iiptm a sloping drying hearth at tlu* I’ear, 
wlu*r't* the moist iirt* contained, in it is soon 
evaporated. It is t]u‘n raloal forward on to llu; 
firebars, there to undergo active combustion, 
the t<‘mperaturc in the furnace usually being 
over 2,000 ’ F. The gas(‘s and fumes given olT by 
tlu* green r'(*fuse are made to jrass over tlu* 
hottest part of tlu* tire, and are thus erematr'd. 

The applieatiiui of forced draught -or forT<*d 
eoinbustion — results in the incit*as(*d etriciency 
of the d(‘structor furnaces as refuse hurners. It 
has been found most economical to apply the 
fan system of forc ed blast , hy means of which 
some 10 to 12 tons of refus<* may be burned jht 
cell per day. 

The “ Wood and Brodie ” Destructor. 

The “ Wood and Brodie combination of 
destructor cells and power jihints eon.sists of the 
sandw'iehing of a water-tube boiler between each 
pair of furnaces or cells, so tliat the hot gases 
pass directly into contact w'ith the heating surface 
of the hoilei'. As two cells are always delivering 
clu' products of combustion to one boiler, one 
coll can be at its hottest and brightest condition 
by the time the other is ready for firing, the 



temperature around the boiler tubes, as well as 
the steam production and pressure, being niain> 
tained practically uniform. 

The foregoing combination is arranged as a 
“ unit,” each unit consisting of two cells and one 
l)oiler. The destructor cells as well as the boiler 
each have an alternative connection to tluj tluc. 
One or both furnaces of the unit can therefore be 
used as simple refuse-burning furnaces wIumj tiu' 
boiler is shut down for any reason, and the boib^r 
can he used as a coal-tired steam geu(*ratoi* 
should this bo desired. The boiler is suspended 
quite independent of the brickwork. It is thus 
free to expand and ('.ontraet without alTecting 
the brickwork in any way. The side walls of tli<‘ 
cells form the walls of the boiba* ebainber, 
and no special seating is r(*fiuired. 

The designers and erectors of the im- 
proved Fryer’s destructors, embodying the 
lioulnois & Brodie and the VVood & 
Brodie patents are Man love, Alliott iV. Co., 

Ltd. As this firm had the advantage of 
erecting the first destructor furnace at 
Maneliester, and probably onc-balf of 
the entire number of destructors installed 
in this country since tb<‘n, tlu^ installa- 
tion^ put up by them Jiiay be taken as r<q>re- 
senting the 
most advanced 
practice. 

Horsfal 1 
Furnaces. 

The following 
i m p r o V e - 
rnenls have 
been patented 
by the Korsfall 
(Company all 
over the world, 
and they art*, 
t h e chi e f 
features of dis- 
tinction be- 
tween Iht* Horsfall and other fiuiiaces. 

The jirst tyjK* of furnaee illustrated — namely, 
the eart-fed ” 1 1], eieett*d at Bromley and other 
places, is a great improvement from tlu* jmint of 
vb^w of economy in charging. 'Fhc furnace is 
provided with a water-sealed lid of largt^ sixe, 
which can be optmed by means of a chained 
wheel actuated by hand. 1’lie feed-hole is largt* 
enough to take the whole of tlie contents of a 
four-wheeled van. Tliis arrangement saves all 
the labour of charging the furnaces by hand, and 
it is also niiich more ready, as it freqm'iitly 
enables two tons of refuse to be shot into the fur- 
nace, and the lid <*loMed again, within about- 
half a minute. 

The method of working is to have (*iiough spare 
eavts to store the refuse for the night, such carts 
being brought as rerjuired, and their contents 
shot into the furnace during the time when the 
collection is not going on. * This system of direct 
charging has a sanitary advantage in the fact 
that it proYents any picking over of refuse, foi* the 
saving of tins, rags, and so forth. 

The second type illustrated [2] is that at West 
Hartlepool, in -which the furnaces are placed 
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back-to-back, and the refuse is shot from the 
carts on to the deck forming the top of the 
fm*na<?es ; th<^ deck, however, is kept cool by 
means of air ducts or conduits formed in the to[» 
of th{5 furnaces. The rc'fuse is then fed into the 
furnace by being ])ushed down through the 
charging otJ<‘ning. There is no lid to this typo of 
furiuwe, but tlu* n’fusc is simply trodden down 
into the fc<'d-boh* after llic furnace is charged, 
and, owing to t he peeuliar shape of the feed 
optming, it closes the hole smoke-tight. 

The tliiril typj* |3] is tin* ** back-fcd ” furnace 
as in use at. Luton, Windsoi-, and many other 
|)laces. 'riiis typ<^ of furmus' is similar to the last 
except that tlu* feeding is done through a vt‘rticiil 
tloor in the back of the furnace, 
the refuse })cinglirst of all tipped 
on to a feeding bin at the back 
of tlu^ cells. i?Tom there the 
refuse is throw'll into the furnace 
by means of the shovel. This 
system has one advantagi^ over 
the last described, in 
- the fi ct that the in- 
clined road need not 
be so long or high as 
for tlu^ “ top- 
fed” furnace. 

Similarity 
of Working. 
Tn all tlin‘<‘ 
type the working 
))arts of the, furnaces 
arti vi*ry similar ; the 
tires are trimmed 
througli small ra-ke 
•doors fixed in the 
eeiitic* of the large 
( linkering doors, and 
a.riTiig(‘d so that the 
gri'ater pait of thc^ 
work ca,n be done by 
the men without 
being exposed to the heat. 'J’Jie clinkering 
doors are »>pened only for the purpose of 
clinkering, whieh is dom at intervals of about 
two hours. The furnaces in all cases are 
worked in strict rotation, so tliat there are 
m^ver two freshly-charged tires at tlie same time. 
'Pile furnaces are provifled w'ith forced draught, 
w'hi<;h may b(* obtaiiu'd cither by means of steam- 
j(^t blow<‘rs oi* fans. In either casi* the air is led 
first through <*ast-in>n side bo.xes, which form the 
sides of the furnace for about 8 in. above the grate 
bars, and in ])assirig through the upper part of 
these boxes tlie air is tlioiouglily w'armed, being 
raisctl to about 400 ' F. l>cfort‘ it cntius the ashpit. 
Thus a liot blast is providi'd, the beat being 
abstracted from the clinker in tlu* furnaee. The 
boxes have the furtJier great advantage that tluy 
prevent tr.e clinker from sticking to the sides of 
the furnace and undermining the furnace Jieart h. 

In all Horsfall plants the ceils are eomph'teiy 
separate, so that any ono cell can be rcfiaired 
without stopping the others. I’luy are all pro- 
vided with ample drying hearths over the main 
flue, so that the stulY is well ilricd befoi(5 being 
dragged foiwvard on to the lire. 
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The outlet, for the products of com bust ion is 
in every case placed in the front high up over 
the hottest part of the lire. This aiTangement 
causes all the fumes given off by the refuse in 
drying to be thoroughly crenuited and scorchcfl 
over the fire itself before thc^y can possibly 
escape from the furnace. The products of com- 
bustion from all the furnac(‘s mix in a combus- 
tion chamber or main Hue situated below the 
drying hearth, and this flue is constantly main- 
tained at a bright rod heat, or about 2,000’ F. 
By this means the iiossibility^ of smoke from tJio 
chimnt'y shaft is preventtHl. Tt may be noted, 
however, that more frequently nuisance from 
tlie chimney shaft has l)(‘on caused by lim* 
dust carried in the gas(‘s than by smoko, 
g\iard against this the Horsfall ('(unpany provide 
a reyitrijnqal (htM-rafrhrr or vortcr rhamho’ into 
which the gases are led in such a manner that 
they revolv(‘ r<ipidly withiji the ehaniber before 
)>assing outwards to tlu* chimney, thus throwint* 
off the siispende<l dust by centrifugal force, 
the dust ])assiiig into a pocket arranged at 1 la- 
outside of the dust-catcher. This pocket is 
arrang(‘d so (hat it can be emptied without 
interrupting the: ])rocess. By this nu-ans t la- 
whole of tlie sus])ended dust is extracted, aial 
the chimney is fnaiuently f^o clear tliat it is not 
possible to tell wlu'ther the ]»lant is working 
or not. 

Cost of Installation. 'IMu- (ost (d 
destructor installations varies wit Inn \ery 
wide limits according to the arrangement of tlie 
plant and the adjuncts ineludt-d. 'Hie .sums 
mentioned below, liowev(‘r, may s(‘rve a'j a 
rough indication of the average co.>t of pl.-nits 
w'hi(di have been erected within la-eeiit years ; 


structure in brick or stone, in harmony with 
sunonnding buildings and having some pre- 
tension-s to architectural beauty. 

Tlie engineering advisers of public bodit‘s ar<‘ 
cfuu'crned as to the cost per ton of destroying 
refn.se in dcstiiictors. llie following is a 
summary of districts : 

o (/.c., Id'.l jx*!’ cent.) exceed Is. per ton. 

‘>0 (/.c., So*? ])cr cent.) are under Is. per ton. 

As an example of the expenditure and prolit 
arising from a refuse destructor installation, 
take a town of, say, 30,000 iiopulation, and 
assuming the quantity of refuse to be 250 Ions 
}K*r annum ])er thousand of popnlat ion, and the 
destructor to work 300 days per annum, then : 

,, , rp :mx2r)0 

INiiuiliil ion in M I ous 

(lays 

2/) toM*^ of n-l'iiMi* |)iT ilii v. 

X s. ('l. 

of do-^l ruftor ce-lh, ])oiloi-, i-fr, 

.say .. .. .. *2,9o(> U 0 

of ImiUlings, cliiionoy, <‘lc., sa,-.- l,r>.">U (i n 

, £4.500 (t u 

s. (1. 

I^altour, cost ])Or (on of i'<'fn'«i* 

<lfsti‘o,M*(l, suy .. ..10 

Intort'st, sinking fund and 

inaiidi-inmcc, sa.v . . . . 1 0 

'rolal cost |M'r ton d(‘sti'oy(Ml 2 O - 750 O n 

(per aiiini III 

Steam power rjiMi'd (wliiili nia,v l»e 
-.tqiplii-d to, sax', electric liglil or 
ot lier poxx or w orks) upon a 1< ixx' liasi'. 
ol 1 ll>. of steam per 11). of refuse and 
20 11). of slt aiii per l.H. I*. 840,000 

at -20d 1,016 0 0 

Ue-iilne oj ilinker, fej- xvlue!i there is 
a readx' mtirki'l, -^ay, ‘25 pt>r cent. 

I, ST. M at ‘2^ .. .. 1S7 10 0 


Popidation. 

5,000 With small boiler, etc. 
10,000 

*25,000 Motlern s(<-nm rui-^ing plant 
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These figures do not im-ludc any buildings or 
chimney, but repre.seiit the co.st of plants 
contaiiietl inside the buildings. The co.st of 
buildings, of course, varies very much, depemd- 
Ing upon the style, ranging from the cost of a 
oonmgated iron building to that of an otiumiental 


£ 1,202 10 0 

3’lius, .-in annutd profit (»f £450 (‘ould be 
derixed from a small, well-dt-sigUed destmctoi 

m installation. 

Utilisation of 
^ ^ Power Generated. 

J / * 31ie heat of tlie gases from 

di‘slrnctors is of considei- 
/i able value, but is, unfortu- 

“ nately. often lost ihrougli lack 

of a convenient application 
o near to thi^ site of the dc- 
stnictor. It is a curious fact 
t hat alt hough electrici-lighting 
stations demand a consider- 
able i|uantity of power only 
^ tbr(*e or four hours per diem, 
tin* combination of destructors 

^ w ith electricity stations is the 

commonest met hod of utilising 
the heat. There are, however. 
— other kinds of municipal work 
rruNACR ab.sorb a fair pro- 

portion of the poiver avail- 
able. »St one -breaking, crushing and screening 
the elink(*r from tlie destruolors or grinding 
it into mortar, driving repairing .sliops, sawing, 
sewage and Avater-pumping, heating batlis, 
wash-houses, and even schools, liave been 
carried out in different places by means of the 
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steam fiiom destructors. In many to^\ns and 
cities the steam generated, from the burning 
of I’efuse produces a very substantial income. 

Many examples of excellent steam raising 
results obtained by plants arranged on the 
Wood k Brodie principle might be cited. At 
Liverpool, which was one of the hist cities to 
see the possibilities of the destructor in the 
matter of supplying electric current, the Lave- 
rock Bank destructor is credited willi producing 
from 00 to 80 units of eleetrieity for vwry ton 
of refuse sent to the depot, and that without the 
use of coal. At C^obb’s quarry dcstnudor, 
steam to the value of £1,700 avhs g(‘ncratt*d 
during 1902, tl)is steam generating close upon 
a million and a quaiter B. T. units of electricity 
and representing a value in electricity of about 
Is. 8d. to 2s. for cvciy ton of refuse sent to this 
destiiictor during that year. Something like 
7,000,000 units of electricity — a very large 
p r o p o r - 
ticn of the 
whole of 
the (‘lectrie 
c u r 1 ' e n t 
genera- 
ted by the 
[.liver- 
pool Cor- 
])orat ion 
foi* tram- 
way })ur- 
j) 0 ses — is 
g n e r a - 

t<‘d by means of the refuse 
lavcTpool. 

.It NottingJiam it lias lu'cn found that tiu* 
actual production of electricity has anumnted 
to over 70 11. T. units per ton of refuse over 
the working day, and this und(‘i‘ (‘veryday 
conditions. 

As it is misleading to (‘xprc'ss (he value of 
refuse in terms of ll. T. inils of elect i icily 
without ta-king into considcral ion the steaming 
powers of the boileis, the economical working 
(d’ the. (‘ngines, it will ])erha.])s he well to 
rc'ord an observation made in .Apiil last (IlMth) 
at the Partick destiuetor, where, on the basis nf 
‘10 11). of steam per B. 'P. unit, over 127 B, T. units 
pi‘r ton of refuse burned were generated. 'I’o 
state this in another way; each ton of refuse 
coming into the works liad an avt'rage value* 
over the day of 127 B. T. units of eleetrieity, 
assuming the engines to work with a consump- 
Wn of 90 11). of steam per unit. 

\At tile Cambridge combined plant -wliich 
wi\ the first of the Wood Jk Brodie syste'iu to 
b(* greeted, and con<t‘quently may ia* looked 
upejft as showing a' good record ol continuous 
Wfjl'king over a number of years — the steam is 
uied to pump the whole of the sewage of the 
town, amounting, at times, to as much as 
.7,000,000 gallons per day, delivering it to a 
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destructors at 


OlVIl. «NQIM«CfllM 

sewage farm 2^ miles away from the pumping 
station, liouso refuse being the only fuel. The 
saving etfeeted in the coal hill at Cambridge 
by tiie combination amounts to over £1.000 
per annum. 

Recovering Solder. Swaine k 
Harrison’s patent furnace has been designed 
to recover tlu* tin and solder from tlw old cans 
that have l)ct‘u used for preserved meat, fish, 
fruit, etc. furnace performs two operations, 

one melting olf and collecting the solder, and 
the other hurning the tin off tlu* iron so as to 
[(‘ave .scrap (d marketable eharacier. The 
method of working is very sim])le, and can easily 
be understood by a labourer of ordinary intelli» 
genee. The soldeied tins are eolleetod and 
lipjM'd into tlu* nv(*n. lii the eoiir.se of thr(*<‘ 
or four minutes tlu* solder will be seen running 
out in a .stream tbrough the shoot which leads 
it into the receiver. The attendant moves a 

handle, 
r: w h i e h 
causes tlu? 
tins to fall on the lower 
s(‘t of bars, where they 
art^ raised to a red heat 
and tlu* tin is com- 
pletely burnt off. 

The ])roeess oi*eupies 
'Plu* fuel is placed on a set 
of tin* bar." ?u‘:n* tlu* bottom of tlu^ oven, 
or the lu‘at may lx* obtained from tlie 
destructor Hue. 

Wages may be considered praeiioally the 
only cost of working the furnaces, ns the heat may 
b(‘ obtained from the combustion of rubbish. 

Tlu* followinu tigun's give results from a(diial 
w'orking : 

Kiglit Imtclh " jM ril.i.N (soKIcr liics) : 

^ ."O soldi r per liny 

1*2 cwt . iron 



about an iiour 


d. 


( .h'jir pi(*lir 


f W JIL'CS) 


18 U 
lU 2 

1 8 I I 

a .*{ 
i ~ 2 s' 


()rdijiai\\' tin>i Imni -.ttick ln’ap : 
^’i^'ldillJ^ 12 II'. .^<»ldi r per d(i\' 
Yn‘ldin_' 1 I '"w t . II "ll 


4 
I I 

IS 

to 


(i 

h»\ 

4', 


I''.Xp"ll-"' ( U 
(Mi'ur pi'otil [» -I diiv . . 

M’be selling price of sol(h‘r, of cour.se. varies 
with the maikct. It has bec'ii disposed of at 
prices varying from bd. to Hd. per Ih., and is 
usually about Iwo-tbirds the market value of 
tin. TJie solder liiis undergone severe tests 
and luvs Ik‘(*ii pi oved to be of good (quality. Tlic 
scraj) iron being perfei-tly fieed from tin, ahv.'iys 
commands a. market, but the figures given above 
are fixed on tlu* sale of solder only. The scrap 
iron sell.'< al from lbs. to 2bs. per Ion, and i.**. of 
course, of excellent quality. 'Phis patent can b«* 
embodied in tlu* Horsfall de.stnietor scheme. 


Refuse Vh^TUvcrioy concluded : /o/AamM/y H voK.Krucs 


It 
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PRINTIMQ 


niche; the grom'e and feet arc at the bottom. 
On the face the tywfoiinder bestowR liis utmost 
care, for that is tuc type : but the other parts 
are also important. The l)Ovel gives wearing 
strength to the letter, and the shoulders are 
spaces for the upward or downward strokes of 
ascending or descending letters. 

Look at “ d” and “ y," for example. Tlie upper 
stroke of “d” fills the top shoulder, and the down- 
ward curve of “ y " occupies the bottom. Ity 
this arrangement the body of the type embraces 
every letter. In many books, and in most nev\s- 
papers, the lines of type are set close' togetlu'r, 
but if the upward and downward strokes of the 
letters projected, that would be impossible. The 
letter “ f,” projecting as it does to the .sid , 
where no space is allowed, cannot Ix^ brought 
into proximity to “ i,” “ f,’’ and “ 1." For that 
reason “ ff,” ** fi,” “ lb,” “ fl,” and “ Hi ” are 
cast separately, and used as one letter. 

The Fount. There are twenty-six letters in 
the English alphalict ; hut Ihe language einphys 
regularly 162 difTerent lott(*rs or symbols, e.\- 
cliisivc of fractional figure's, and other signs not 
in common use. A complete set of tlu'se lettf'rs, 
in quantity suflioient for use, is eall(‘d a fount of 
tjfpe. A fount of type mry be small or large : 
it may consist of a few cmly of each h'tter. or 
run up to thousands of even the most obsciin* 
.'^igns. Here is a representative fount : 
OAriTALS—A B Cl) E F (t II I J Iv L M X O I* Q 
RSTUVWX YZ.EtE. 

Small Cafitai.s — \ u <* o r. f o k i j k i. m \ o i» q 
K s T ir V w X Y z F u: 

Lower (^ase — a b c d e f g h i j U 1 m n o p <| r s t u 
V w X y z a* fc li IT fl Hi 111 
FroT'RES — 1 2 3 4 o 6 7 S IMI 

Poi NTS — f J I ... — 

Accevts — a c i i) fi (diaM C'sis) 
a o u (acute) 
ilciou (grave) 
a e i o h (circumllt'x) 
a cion (long) 
ju'iou (short) 

(cedilla) 
h (Spaii’sh) 

Symroi.s — Ifc £ j S ((i ^ 11). 

Ukference Marks * t § I! ^ . 

These are suflioient to carry llnoimii books 
of a literary and general cliara< lcr, most new'-- 
paper work, and jobbing. 

Special Signs and Spaces. Tla ic arc, 
liowcver, many otlicr signs, symboks, or letters, 
used in seientitie. mathematical, ami other 
technical books, vlnch arc not includc'd in the 
ordinary fount, fn most well-ecjuippcd nflice> 
special cases are provided for fractions, index 
figures, and letters for chemical and algcbiaii'.il 
formuliC, and other special signs. 

To complete our fount we rie(*d spaces. 
Tliese are classified in relation to the cm.” 
which is the square of the depth of the type - 
Hair space, j eight to em ; thin, | tive to cm ; 
middling, J four to em ; thick, | three to em ; en 
quadrat, jf half of ein ; H three, 

and four-em quadrats : Hm ||||||||m milimil 


The Evolution of Type. The original 
intention of printing was to imitate Avriting, 
Tliei-eforo the first forms of typo closely re- 
sembled the eharaeters of the books written 
at the time Avlien printing Avas invente<i. 
(’axton's ty|K> was the “ blaek-letter " used by 
the monks of Haarlem in copying out the Scrij?- 
tures. But printing lias developed a character 
of its oAvn. Tilt* process of development i?^ 
interesting, and from this table tlie stages of 
the evolution of type from aneient serijit to 
modt'rti letttM-s may be traet'd. 

CA;rfon feeffer. 

Olb English — Used in Caxton's time 

tlu&or -I Wd in the seventeenth century 

Old Face — Almost obsolete. 

Old Style— In general list; ft)-day. 

Roman — Failed Modern, in general use to-day. 

In book and ncAVspnper AAork the types nametl 
“ Old Style ” and “ Mtalern ” are used mostly ; 
but the trade is always progressing, and ncAV 
forms of letter are constantly being dovi.sed. 
Tliere is practically no limit to the variations; 
only a lypc'foumh'r's catalogue can giA^e an 
adequate idea of the imnumsc varieties of fancy, 
display, and jobbing types. 

'riu' indispensable adjunct of CAcry fount of 
book and news type is the Ifalir iowni. Thi.s is 
a .sloping form of letter. Originally designed 
for mere emphasis of a Avord or phrase, italic; 
affords a handy way of distinguishing foreign 
Avords, Avords used tfrlinlrnf/t/ in a sense different 
from their oidinarv im^aning, i<uh-.^crtiftu hradfufj^y 
and other itimis in the text. 

Sizes of Founts. A fount of type has hi'C'ii 
definecl as a complete .si‘t of letters, sufficient 
for u.se, of one size, a\ eight, and form of face. 
Fnuiits vary in size. Thcic* arc* two Aiayn 
of nK'asuriug the' size — the one according to 
the number of a s or ‘‘ c's ” in the fount, 
and the other by Avcight. Fancy typos .are 
usually measured by the first method; and 
book, newspaper, and type of which larg»- 
»juanti1i(‘s of the same sizi' ar(‘ us(‘d. by tlic 
M'cond. The printer generally trusts tin* type- 
founder to supply the jiroper pn)p()rtions of eadi 
letter ; but in jol)l)mg type (‘specially, it is well 
that the Avorkmau should know how to measuo' 
a small fount. Him’c is a rough rule: Aa is four 
fifths of E(*, and is equal to the leading A'owel 
consonants, periods, and commas, and rloubb* 
(he minor letters. By kcf'ping this rule in mind, 
the com|)ositor a\ ill be saved from cxpi'cting 
to find three* capital lv‘s h\ 4.\20a fount, and 
.so on. l.argc* founts are supplied by weight, 
and carefully proportioned in letter according 
to the number of times (‘ach is u.'iial in ordinary 
sp(‘('ch or writing. 

Tlu'i'e* are m.any siz(*s of type*. On the* hill- 
hoardings great letters, four or five* fee*! in 
length, announce to the* passer-by the name of 
a great .singer or a new patent medicine, and 
in some books and publications the eyes of 
readers are strained by type .so small as to 
be almo.st imdecipherablc. 
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The Qld Standard Size of Type* 

Between, those extremes the ^ sizes range in 
regular gradation. WhVit may bo described ns 
the pivot or standard size is named “ pica.’* 
,The Pica was the Chiuvh vService Book, which 
was the staple in'oduct of the early printing 
trade. By simple transition, the type aised Ikj- 
came known as the piea type, and being the 
most common and lamiiiai- size, it liecamc 
the standard. Until the Point System <‘ame 
into use, pica was the, nniversal standard of 
type-measurement. Breadtli of lines, depth of 
pages, length of columns, cv(‘ry ;^eneral magni- 
tude, was expressed in pica ems. /.h we shall 
see, this standard of measurement faded to 
satisfy the requirements of th(‘ trade. One very 
formidable discrepancy ocinirs in the iypt' itself, 
some founders giving seventy- two rmis to the 
foot, and others giving s<‘vcnt y onc enis for the 
same length. 

The Old Styles of Type®. The printing 
trade was not matiy years old Isdorc printers 
iH^gan to make different sizes of type. No 
standard regulated the original designs of letters ; 
artistic effect and convenience were the sole 
motives of those ancient type-makers. Sizes of 
type were not known by their lela-tion to the 
standard ; and, indeed, they had no common 
measure, but were distinguished by arbitrary 
.names. We give a table of tlu^ different sizes 
of typo according to the old styh', each name set 
in ty})e from the class to which it lx*longs. 

.... half of Nonpareil 

. . • . ... Minion 

llnivicr 

>‘i«mond Hourgoois 

ivari . . . . . V f-ong Primer 

luiby . Small Pica 

Xoupnreil Pica 

KmeV!\M 

Minion • • • • • *, Kiiglish 

brevier 

Bourgeois Ureat Primer 

Long Priinei- . . . „ J’aragoii 

Small Pica a Knj>;lish 

(Ireat Primer Paragon 

There are such tyj)es ns l\\<vliiie emerald, 
two-line brevier, and two-line smnll pica, but to 
tabulate* thorn only lielps t-onfusion. Tlie mon^ 
sensible way is tliai adt>pted in stating the 
measure of largt* sizes — in terms of piea - two- 
line, three-line, foui -line, and so on. 

The above table is ragged enougb, but when 
we remember that few typefounders liaAc 
hitherto cast the type of tin** same name of the 
same size, the difficulty of iinding a eommoii 
measure for type seems almost insuperable We 
have tested the long jiiimer of five different 
typefounders, and they show a variation of from 
live and a half to three lines in the foot. 


The “ Point Syatom/’ To day, liowQver. 
production must 1)6 rapid, cheap, regular, aiK; 
in the highest sense mechanical. Btandardisa 
tion of the t^ols, instrumcnt.s, and material- 
of. the trade, therefore, is absolutely essential. 
American printei-s were the first to perceivt 
such a need, and they invented and adoptcMl 
what is now known as tlie “ Point System ” oi 
mea.suring and standardising type. Taking tlw 
millimetre as the unit-point, and approximat- 
ing pi<‘a to twelve points, they proceeded to 
.standardise all sizes of ty])e. 

The standard is the twelve-point or pica siz<\ 
Pica measures one-sixth of an inch; therefore 
a point is one-twelfth of one-sixth of an inch. 
^I iiis point is niatheniati<?ally determined, and 
lemains a constant rjuantity. Having secured u 
linn basis, we })roceed. All type is standardised 
to a given nunilx'r of ])oints. The change i> 
not so revolutionary as it looks ; the name> 
;ifHJ sizes are practically retained. The standard 
sizes l3etw(‘(‘n pica and nonpareil differ by on( 
point. For example, piea is 12 points ; small 
piea, 1 1 : long ])rimer, 10 : bo\irgeois, 9 ; brevier, 
S ; minion, 7 ; nonpareil, 0. The sizes Mow' differ 
by half a p('inf : Ruby, ;5J, and pearl, 5 points : 
diamond, 4L and gem 1 points. The system 
works out exactly, (icm is 4 points, and hiilf 
of brevier, width is s points : diamond is 4.5 
points, and balf of bourgeois, 9 points; pearl 
is o points, and liall of long primer, 10 points. 

How Type is Measured. Having a 
common measure, ilu* relations of all the sizes 
of type art* discoverable by simple arithmetic. 
One line of piea, etpials tln(‘e of gem or two 
of non]>areil ; two liaes of ])ica ocjual three of 
ln<‘vier ; thn^e lines oi pica equal four of bour- 
geois, With the ])()int seak*, and, of course, 
typt' cast to that scale, tin* printer can solvt* 
readily and aeeuratelyprobh'ms of (y]ie measure 
ment. otberwist* (“omplex aiul diffisiult. 

The Point System not o*ily stamlardises the 
«h*pths of t\})e, but it also regulates breadtli^. 
For instance, the young compositor tries to lind 
out ex])primentally how' many (‘ins of long prina i 
are eontaiiK'd in a line t\>en(y enis of pica broad. 
H(‘ measures with a line of quadrats and find- 
that a hair space, or even a tliin in addition 
to the 24 ems is needed. The Point System 
tells hiu) at oi)e(‘. that lu^ is wrong ; 20 ems nl 
))iea equal *24 (‘ins of long primer, and th(‘y 
ought to eoiiK' (*xaot. The advantage of lhi> 
in setting tables, and all matter eontainin^ 
different sizes of type in the same breadtli, is 
\(‘ry great. 

Leads. .Ml type is not set solid, wdth the 
lines close togelbor. Spaces are put lx>twv(^n 
the linos, and these spaces are technically named 
leads, licads are strips of an inferior type-met-al. 
They run in length from three cma upw^ards. 
and are standardised in thickness according 
to pica measurement. The thinnest leads arc 
twelvo-to-pioa, and take that name. The leads 
most used arc eight- to- pica, six-to-pica, and 
four-to-piea. Measured by the Point System, 
the leads are one- point (twelve-to-pica), two- 
point (six-to-pica), and three-point (four-to-piea). 
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By Professor R. FXSEY SMITH 


•^HE work of theextornal plunilwr, with \vhi<rh that 
* of the zinc worker and ro]i|ior worker is usually 
included, consists ])rineii)ally in either laying the 
♦ xternal coverings of roofs and other surfaces, or, 
where these surfaces are covered hy slates or tiles, 
ill y>rotccti«g those parts of the roofs which arc not 
completely protected by such covering ; such 
positions, for instance, as the junctions Wtween 
one roof and another, or at the junction of a roof 
with walla, chimneys, skylights, or dormers where, 
without such i)rotection, wet would probably |)en(‘- 
trate. The plumlxn* also preyiares ancl fixes lead 
pipes, hut this latter work will ho considered with 
internal plumbing. We shall first descrila* plumbers' 
work in relation to slate and tile roofs, and after- 
wards the complete covering of roofs and flats with 
sheets of metnl. 

Materials. The material ns('d by the 
])hn)iber is lead, cast or milled (see Matkuials, 
page 358]. The former is a|»t to he uneven in 
thiekne8.s, is liable to flaws, and should, if enii)loyed, 
bo used in weights heavier than those described 
for milled lead. 

'fhe great advantag('s of h'ad for roof work are 
(1) its absolute impermeability and extreme dnra- 
i)illty, if proper nreeantions are falaai to prevent 
it being attaeked by tlie acid contained in oak, and 
from galvanic action, and (2) itsextrenm* inall<'at)ility, 
wlneli allows of its being bossed or dressed so as to 
lie close over irregular surfaces. On the (Jtln'r band, 
its high eoefhcienl of expansion, its weight, and its 
want- of elasticity, make it nec<“ssarv when execut- 
ing lead work to take spe< ial precautions to allow 
considerable freedom for ('x pa ns ion and contraction 
due to cliaiiges of temperature, 

Lead is described by its w<‘iglit in pounds per 
su])erficial foot, and the following weights are 
usually employed for roof work : 

4 Ih. for soakers, and somet ifiu's for co\ cr flashing 

5 Ib. for flashings {iiid aprons. 

() lb. for covering ridges and hips, and some- 
times for valleys, gutfers and small flats. 

7 11). for valleys, gutters, and flats, 

8 11), to 10 li>. is oi'casiouall y usc<l loi Mats 
ex])osed to traffic, and for soil |»ipes. 

Plumbers* Tools for External WorK. 
Scales for weighing lead are rerpiired, and shonlil 1 e 
f‘a|>ahle of dealing with weights nj) to about a Ion. 
A cord of about in. in diameter, rubbed with 
powdered chalk, is used for marking out leacl ; this 
is stramed tightly over the line to be niark(‘d, and 
then itnapped by being raised at the centre .iiiil 
Ruddeiily released, thereby marking a white line mi 
the leaft A knife, with a liamllo about 3 ft. long, 
is used for cutting \i]) lead ; a eord is ])assed through 
the blade, as it rcfiiiiies tuo men to use thi^ 
knife [68]. A sharp ]»oc‘ket- knife, with a larg’«* 
pointed blade, is also used by plumbers (59). 

The plumber ^ hummer (61| has a head for driving 
nails, and the nose is brought to a thin edge, which is 
used formnuing between edges that are to lx* soldered, 
The gfaMflTfi ^ooil*|601 and idiave /mo/.’ [62) are used for 
taking thin shavings from surfaces which are to Ih* 
•oldered. For sohlcring work, a portable fire may 


he used. The jdumberM dcril (63J, in general use 
for this purpose, is made in various sizes, and 
consist.s of a eireidar container of slieet-iron. jx'r- 
forated with holes and a grate below ; it staiids on 
three legs and has at the top an j>rehed bar on which 
to hang a melting pot. 'I’here are also various forms 
of pUiml)crs’ stoves, which may he used in place of 
such a fire. The r pot (64[ is t>f east iron, 
mounted on three short legs, and with a loop handle 
for carrying. Ladles of various sizes for melting 
and carrving lapiid lead or solder are required, and 
idumhers irons of various sizes are used. 

CopiH'r hits or bedts or soldi rinri irons are y>ieees 
of co])per specially .sha[)eii, fixed to an iron holder, 
which in turn has a wooden handle j67l. 

Dummies (68j are lumps of lead formed on the 
end of a straight or curved pu ce of iron and shapetl, 
and are used for taking dents out of pipes. 

The jdumbfr's rasp (69( has one Mut and one 
rounded sitle, and should be of medium cut. If 
coarse, it drags the lead : if tine, it clogs. 

A straightedge is reipiired for testing the trueness 
of edges shot for soUh ring. and is a piece of w'ell- 
s(‘asoned wood with the edge shot perfectly true. 

Mandrels (75) are used for making pipe.s on, and 
are cylinders of soft wood of various lengths, 
slightly smaller in diamiMer than the t)ipe to Ik? 
made, slightly tapered to allow of w ithdrawal : for 
trum|x‘t -mouth wastes they are made three times 
as large jil. the to]) as ,it the bottom. 

Turn pi ns (70J are conical ]»ieces of wood, and 
should l)e of boxwood, and qiiiu* truly turned: they 
are used for enlarging tla* (‘lals nt pipes for forming 
juiulious. 

Bobbins [76] :ire tnrm'd balls of boxwood, which 
are placed in pipes th d me* to he bent. 

'the W/ or pin (741 i" a curviMl ])i('ee «)f wood ii.'-ed 
in lorming openings ff>r branch jornt-i. ;irid somi-limes 
for bending. 

.V rnnllii, of boxwood, is used f».»r bossing lt‘ad. 

Dn <s( rs (71 ( are made m variojis forms, and are 
n.sed for dressing down lead ; they laive a handle 
hy which they are grasped. The sVf p s<ttir (72) is 
similar, but in the umlcri^Kh* ha< a giau)ve, w'hieh 
fils over the lead in .M-tting (a- laoding thi* to]) of 
the steps It) step Mashing'-. 

In addition to tin* .above imjtlements there an* 
certain materials ie(|nired. Witli a (allow caiidh*. 
lead snrfatos that ha\(‘ Isaa) shavi'd are " touched,'’ 
to keep them from taiiiishing. 

Jtrsin it) block is nsi-d as a Mii\ in soldering, 
and is carefully and evenly ])nwileied: this is 
placed in a nsin f/o.rl73|, which has a coni'-al head, 
terminating with a single aperltire, of nt»t more than 
I in. diameter. 

Soil, or snnnfgt , is composed of lam])hlack and 
chalk finely and evenly grouttd, and mixvd with 
water or beer, as stiff as mortar, to which some 
melted glue is ad<led anil thoroughly incorporated 
till it is of the consistency of cream. It is kept in 
a cop|)cr pot, and is used for painting on parts of 
lend to which .solder is not ivquired to adhere. 

Chalk is used for rubbing on lead to remove all 
traces of grease before soldi'ring. 
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tioldn is a mixture of lead and tin, with, in some 
eaijes, ^asmutb, mercury, or cadmium niixoil in 
varying proportions for different claasea of work, 
and iifiM to join two surfaces of load or other metal. 
“Wie most UHiia) solders are the following: ' 


Name 

liCOfl 

Till 

Melting .Point 

roars(» . . . . 

:« 

1 

■18(1“ K. 

Plumbers’ , . 

2 

1 1 

440“ F. 

Fine . . . . 

' i 

1 ’ ^ 

:rfo" K. 


For making burnt ft ad joints a s]^cial apparntus 
for generating liydrogen gas and mixing it with 
a pro))er jiroportion of atmospheric air is re<|nircd ; 
this is fitted w'ith a Hexihle tube and a blowpi|H*. 

Nails for tixing Icadwork are usually of copjx*r, 
with laige heads. For ordinary or o]M‘n nailing 
they are used at inti'rvals of in. to 4 in. ; foi close 
nailing they are spaeed not more* than 1 in. apart. 

Jointflin lead fiats and gutters may rw-cur across 
the fall or parallel to it. 

Joints Across the Fall, 'rhe sim))lcst is 

a lapped joint |77]; this may be'usc<l when the slope 


and nailed with cojiper nails ; the lower emi i# th > 
upi^er slieet i« dressed down over the drip, and max 
l»c Mit so as not. quite to reaoli the bottom, o. j 
may bo ’dressod down for 2 in. or 3 in. on the t 
surface below the drip. 

Before the upjier sheet is laid, tfwgr/ca [ 79 ], whidi 
arc strips of stout lead (7tb. or 8lb.), and about 1| in 
broad may Im nailed to the npper level of the flat 
and dressed down over the drip, being made Ion*: 
enough to fie turned up over the low’or edge of tla 
iip|»er sluH‘1 w'heri it is laid, a dc\ ice w hieh grips llu 
edge of the sheet and lielps to secure it in position. 

Joints Parallel to the Fall. Wheiv 

'.ev<‘ral sheets of lead have to be laid side by side n 
s|H‘ciHj joint IS r(‘(piin‘d, to allow of expansion and 
cmitnwtlon. as a •soldered joint cannot be made. 

The joint universally used is mroll fSOJ; this ma\ 
1 m‘ made in two ways. 'Pho first is to turn U]> 
the ends of both sheets side by side, one lieiny 
slightly longer than the either and turned over it. 
and then to told the tw^o together into a roll. Load 
1 ingles are reepiired at intervals to hold down the 
dicets, and are included in the roll. The drawback 
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exceeds 20". ami in m. iking it the top edge of the 
sheet, after it is laid, is seeured with eopjier n.iih, 
.ind the lower edge of the next sheet, when laid, 
covers it for a hunt 0 in. 

A united joint may also he used where theie is a 
fairly goiMl fall ; in this the lower sheet is <-op|K‘i' 
nailtxl almut 4 in. ladow its upjier edg<*, the end 
turned U]i, the lower end of the iipjier sheet turned 
ovtM’ it, and the whole then turned and dressed down 
to cover the nails; or a strip of lea<l oreo]iper m«iy 
ho nailetl to the roof and folded into the welted 
joint instead of nailifig the lower sheet [ 78 1. 

In ordinary horizontal gutters and flats, where 
the fall is usually about IJ in. in 10 ft., or 4 <leg., 
none of the joints described above is s.itisfaetoi\>, 
and a drip must ho used to make the joint. Tina 
is an abrupt change in the level of the roof, anti 
such a drip is usually 2 in. in height [79). 

The face of the drip may he vertical or an angle 
fillet, or a tpiarter round fillet may lie introduced. 
The edge of the Iniarding at the top is rebated to a 
depth equal to the thickness of the sheets of lead in 
use, and for a width of 1 in. to 14 in. In making the 
lead joint the upper end of "the lower sheet is 
dress^ up over tlie drip and down into the rebate. 


to tins joint is that the roll, being hollow, is liable to 
damage. 'J'hc moie usual form of roll rtspiircs i 
solid roll of wood to he nailed }inrallel to the side of 
the sheets, and this is usually of 2>in. diameter, and 
in section forms about tbrco-fourtlis of a cireb 
'riic edge of one lead sheet is finessed into th< 
hollow^ between the roll and the flat — care being 
taken not to eiuek if where it is lien t— and bossed 
up o^er it and cai lied round about two-tliirds of 
the roll and eopjier-iiailed. The adjoining sheet 
is then dressed into t!i(‘ hollow' on the oflier side of 
the roll, and over it, covering the edge of the first 
sheet. It may luther be taken about two-thirds 
round th*' roll and stojijied, in which case loa<l tingles 
are reipiirod to clip tlie (‘dgc, or it may bo carried 
right round the roll, dressed into the hollow Ijetween 
it and the flat, and, for .i short distance, on the 
flat. The latter method gives a better grip of 
the roll; but if water lies near the joint, there is 
some danger of it lieing drawn up between the two 
thicknesses of lead by capillary attraction. 

The distances between the rolls vary somow'hat 
with circumstances, but when possible they aro 
usually set out to allow of two shcete of lead wing 
cut from the width of an ordinary market sheet, which 
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may measure 7 ft. 9 in. uciok^ ; allowing for the lap, 
this requires the rolls to be spaced at intervals not 
exceeding 2 ft. 10 J in. from centre to (centre. 

Tlie lower end of a roll has the lend bossed over 
it HO as to oiicasc the end e.ompletely, niid if this 
end comes above a drij> the lead work is dressed down 
over the roll that oceairs Ixdow the drip. If the 
^ roll forms the watershed of a. gutter falling Iwth 
/wavw» the lead work is drcsstnl u]> against the para|K‘t 
or under the slates as the ease may lie. 

Soldered Joints. Them* ennnot he much 
used in lead roofs owing to the undesirability of 
. tixuig the edges of adjoining sheets, but may Ik^ 
u«ed in forming cors}>ooIs, in repairing work, and In 
making soil pqies. Holder is supplied in the form 
of long sticks which vary in form. A joint that is 
to Ije soldered nmst have the edges, if they are butted, 
perfectly true. 'Hiey are rubbed with a little ehalk to 
free them from grease, and then the surfaces are 
painted with smudge : aftei this is dry, the por- 
tions to which solder is intended to adhere arc 
shaved with a gauge* hook or shave hook. The 
f work is held b^gethcr by imOting in bits of solder 
' at intervals while the edges are held Hrmly together ; 
the joint is then sprinkled witli resin, anil the solder 
laid in the seam with the help of a co)>|M‘r bit. This is 
at lirst done roughly, and after again sprinkling a 
^little resin the heated bit is passed simMithly oml 
evenly along the whole length, so that the solder floats 
truly and evenly after it, making a firm, even baiul. 

l^ead Burning. I>*ad burning is not so 
commonly used as sokh'ring, but- makes an e.\t*el- 
lent joint; it jnay be us<‘d for welted or lap|K*d 
joints, both horizontal and \crtjcal. 'J'lu* surfaces 
must bo shaved. Ix'ad burning is s|»ecially ser- 
vieeablc in connection with ch(‘mi(al works, but 
makes e.xecsllent builders’ work also. Solder is 
not employed, but a stick of lead is used and 
melted on to the joint by the blowpipe, already 
. described, in a scries of small drops or beads, each 
one covering partly the «>ne below it. 'Phe 
pnK*css consists really in melting the c<lges b) Im* 
mtjitedwitli the ruhlilioii of some extra metal <»f the 
sinne kind, if necessary, so that they flow- tog(‘ther 
and unite perfectly. The advantages of such joints 
are that, as the metal in tlie joint is the same as in 
the parts united, the whole is homogeneous and w ill 
resist uniformly chemi<'al action and f he (‘ffects of 
expansion. 

LeadworK to Slate Roofs. No h ad w ork 

should be Hxed in lengths longer than 1(1 11., and 
where it is possible to arrange for 7 ft. lengtits, it 
is lx4ter ; in most cast's not mon' than two etlgcs 
of a rcctungidar piece of h*ad shouhl be fixed. 

Roofs, valleys, and gutters tliat arc to be covered 
in lead must be ])ro))erly preparetl Isec ('akpkxtuvJ, 
so that the surfaces are not flat but have a sufficient 
fall with all drips and rebates and rolls retjuired, ami 
it is important that the boaitling should be laid 
in the direction of the fall id the roof, valley, or 
gutter, so that, in the event of the hc)ards curling 
somewhat, small ridges that arc formed sh.all 
l>ctiarallcl to, and notai'ross, ihi* How of thi* wafer. 

Those parts of the* leadwork of a slated or tiled 
roof which are to be covered by the slates or tiles 
must ucjcessarily be laid iK'fore the slating or tiling 
is executed ; and such W'ork includes all forms of 
gutters. Flashings, drips, and ridges and similar work 
are completed after tlu^ slating or tiling is finished. 

Parapet Gutters* Where the roof terminates 
behind a parapet, a gutter must l)o formed to 
carry off tho water from it. The outlet must be at 
the lowest jwrt of the gutter, whjph should have 
(i width of at least 9 in. at this ]>omt, and, as the 


level rises, the width of the gutter will kcreasr 
to a greater or less extent— depending upon th< 
pitch of the roof — till the first drip occurs ; at tlii^ 
point a sudden incroase in width takes place, thenc*- 
again a gradual increase till another di'ip, and so on 
Tt is therefore economuail, wherever possible, t«. 
arrange tlie outlet near the centre of tho gutter, s t 
that it may fall in two directions. Tn the case of .. 
long gutter more than one outlet is required, witi; 
falls from tw'o direct ions to each of them [W]. 

The Cesspool* Tho outlet itself usuallx 
takes the form of a cesspool, ‘which is a square 
wmaleii box, the minimum size being 9 in. sipian^ 
and t> in. dee]). Tlie bottom is ]xirforated for a leai) 
pi])c to form the outlet. This box is prepared bs 
the carjieuter, and when po.ssibl(! should be linwl 
by a single jiieec of 7 or S Ib. lead bossed out to 
the rei] Hired shaix' ; or where this is impossible 
the H(*ams must fie soldered or burnt. The outlel 
pi])e is of 7 or 8 lb. lead, or a drawn lead pipe mav 
Ik* used It in. in diameter or larger, and it ofU'ii 
takes the form of a swan-neck. The lower end 
delivers into a. rain-water head; the upper end in 
lioascd out and soldered to the lining of the cess- 
|)fM)l. 1'he upjxr part of the leaVl cesspool lining 
is dressed down into a rebate prepared for it in the 
gutter board, and close (' 0 ])])er-naik‘d. 

Lining the Gutter. Tlie leadwork of the 
gutter is I'lit from a broad shi'id. The bottom or sole 
of the lowest length will Ix^ 9 in. wide at its narrowest 
point ; it has one edge turned up o or Gin. against 
I lie ])ara])et: the other edge is turned iin the slop* 
for about 5 in., then over a tilting Hliet and for 
a distaiK'e of in. beyond this, where it is cop))cr- 
nailed. If the cess|)Ool iHcurs at the end of the 
gutter and th(* parajxt is returned, the end must 
Ik* bossed ii]) so as to stand 5 in. up against 
the n*tiirii wall, ’riie sole is ixrforated for the 
c<‘ss|KK)l ; the edges are dressed down over the 
sides of the cesspool, and a soldered joint, may lx 
made between the gutter and ccss])ool, otherw’ise. 
should till* outlet become stoppcil. water migln 
rise above the level of the (op of the eossjiool and 
fiml its way under tlie leadwork of the gutter. 

Wherever jiossihle a free outlet should be ])rovidcd 
through llie para]>et wall at or near the lowest 
level of the gutter so as to jirovide against any tcni 
}M)rary bloi'king; and in some eases, in place ot 
any C€‘sspool, an outlet may Ik* formed in the wall, 
the load being taken through and formed into a shoot 
to ili.si'harge direct into the rain-water head. Kvers 
cessjKK)! should lx*. ])rovkled with a eopjM*r or 
galvanised iron wire dome, fitting over the out Id 
lo k<*ep back leaves and other obstructions. 

'riu* upper edge of tin? first j^ioee of lead in the 
gutter is carried u]) over the first drip as desei ibed. 
The next length of the gutter has the lower 
end bossed to lit over the drip, and the portion 
that li(*s in the slojie of the roof is not out ]xr 
peiidieular to the lini* of the gutter, but extends 
forw'ards. Hi is insures that any w’ater dropping 
off the slates near the joint shall easily run dowm 
the lead and not tiuid to lx* drawn in betw^een the 
tw’o thicknesses. This length will start with a 
width as wide as that of the finish of the previous 
strij) and will increase in a (‘orresponding manner. 

The u|)|K*r end will be finished in the same way 
if there is another drip, but when the highest part 
of a glitter is reached, if the para|x?t wall is returned, 
the upper edge of the leaa is bossed up to stand 
against tho wall ; but if the gutter falls again from 
this i)oint in the opposite direotion a roll is used 
to separate the two slopes and the ends tif tlie lead 
aw dressed over it. 
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Cover Flashings. Wliou tin? Iciulwork (if 

the oruttci' is in position llio odgo next tlie jwiraprt 
st.iiuis np dose to tiie wall. J3ut ns the other cd”(* 
bus Ix'cn nailed under the slates (his eniiuot lx* 
lived, and to prevent water getting beliind it a 
eo(vr flushing is employed [89]. 'I'liis (■oii'*i->(s of a 
strip of lead about 0 in. wide*, of whidi a width 
of 1 in. is Ixiit to form a riglit angle, and is inst^rled 
into the joint between two eonrses (jf bi icks \\hidi 
has been raked out for (he purpose, or. if the 
para|)et Ik? of stone, into a (^hase that has been eut 
for it termed a, mglet. The lead is secuix'd witli 
lead wedges driven into the briek joint, which is 
afterwards pointed in ceiiumt, or into the raglet, 
M'liieh is afterwards run or tilled with molten lead, 
thirj being termed burning-in. Tliis completely 
eovers the top edge of the lead gutter, and any 
wabu* running down the face of the ])araj)(d- is 
discharged on to the solo of the gutter. 

A gutter between two parallel slofiing roofs is 
formed in a. similar jnaimer, except that a tilting 
lillet must Ixj provided for the lowest course of 
slates or tiles on each slojw; and as the width 
of such a gutter is increased at both edges it in ay 
liQcome necessary, if the gutter is along one and if the 
solo becomes very wide, to divide tJie width by a roll. 

Trough Gutters* ft is, however, often pos- 
sible in such positions, if the rafters of the two 


roofs aiu c.uried <ai pole plates, to use a pnralld- 
sidid or trough guttcM- 185|. 'This dilfers from (Ik’s one 
.••lr(‘ady described in having tin* up|)('r edge of the 
gutter at a uniform ]e\(‘l helow the (\ives, but 
Ihe bottom is formed witli lb«* necessary slopes 
and drips, entiri'ly contained in the depth of the 
gutter lM‘lwecii ils vtutkal sid(‘s. 

A valley guft(T Ibnned when* two >Io})ing roofs 
intersect [831 has always a fairly r.i])id fall, and can 
be eoii‘'trueted without drips. ISiu'h a valley is 
prepared ibr by nailing two tilling til lets one on 
eaeli nxif, parallel to tim. angle between them and 
at least 0 in. from the- angle. 

'I'he lend is cut into parallel-sided strips long 
enough to allow' of ils being dreshcd down into 
the valley ov(t each tilting tillet and to extend 
Ivyond it lor about 3 in. t(v 4 in. on th(^ roof, where 
lh(* edges are eop|M'r-nai]ed. ka]))KMl jointH arc 
used, and at Ihe to]> of Ihe roof the valley pieces 
are brought up on eac’Ii side of the ridge and a 
.mldlo pircf’ ij-(m 1, covering the ridge and dressed 
down to cover the upix*r part of both valleys, 
Ix'ad valley gutl4'rs are mad('- at h'ast 8 in. wide, 
so as to allow workmen to walk on them when roof 
lepairs have to bo executed. 

Leadwork to flips. ‘Siioret hip gutters are 
u.sed when tlic slates aro Imishcd as (jIoso cut 
without any External (!over. Such a gutter is 
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prepared for like a valley, but the tilting fillets 
are placed only 2 or 3 in. apart so as to allow of 
a narrow gutter between them [87J. The lead is 
dressed down into this over the fillets and copper- 
nailed to the roof boarding. The tilting lillets 
in both valleys and hips not only serve as an edge 
or margin to the valley, but raise tho outer edge 
of the slates, tluowing back the water on to the 
slate slo]^ rather than into the lead gutters. . 

Lead' ^oakerf* may also lx> used to protect the 
hips. These must be H|ieoial]y shaped ; the length 
equals tlu5 length of the. slate less the gauge, with 
an additional inch for turning over the toyi. 'Hie 
centre of the soaker li(*s ovtT the hip, and the two 
wings lie on the hack of the slate on each side, 
leaving the margin exposed. Such a soaker is 
used at e^wry course, and efftc'tively prevents 
water from entering. 

Hips may also Ije protected hy strips of lead 
wide enough to Im' ilressed over a roll nailed above 
the hi[) rafter [86 J and down over the slates on each 
side for a hreadtli of <i in. to S in. I^ad tingles 
are fixed to liold down the edges |861. 

Ridges Jiuiy be protei^ted in a similar W'ay by the 
use of a roll covered with lead and lead wrings : 
the lengths used should not exceed 7 ft., and the 
joints are lapped. Where hips run up into a ridge, 
the junction is formed with a H[»eeiai capping 
piece bossed o\’or the ridg(‘ and down over both 
hij>s. 

Junctions Between Roofs and Walts. 

Where a roof abuts against a para]:)et, wall, or 
ehimiiey, the best method of making the joint is to 
use soakers, one to each slate, which in this ease arc 
rectangular. One edge is turned u]) against tlu* 
wall for 3 in. to 4 in., the rest of tlic soaker lies on 
the slate, and may he turned over its head. The 
upturned ends are ])rotectcd by a carer fashimj 
let into a raglet in stone* v\alls, but in the ca.se of 
l»rick walls, the uppc*r edge* is stepped — that is, a 
series of triangular picees are cut out to alhnv 
> the lead to ho turned into every liori/.ontal brick 
joint [88 and 891- 'I'hc u]>pcr edge of the lead is 
prepared with the help of a step setter. 

Another uu'thod is to u.se a -df pped flashing secured 
to the brick joints and drcs,sc<l down on the top 
of the slates for a width of <> in. to S in., and secured 
by tingles without any soakers [90 1 ; but if tbeedgc.s 
are raised by the action of wind, wet may blow' 
under this. Another method is to form a narrow' 
gutter by stopping tho slating 3 in. or 4 in. from 
the w;dll911. 'I'he side of the gutter may he formed 
by a tilting iillet or roll under the edge of the slat(‘.s. 
riiis is best lined with lead nailed under the .slates 
and turned up against the wall with a st(‘p]K.‘d 
eover tlashlng, hut is .souu'times formed with a. 
single width of lead, the u]ijx'r end stepped and 
secured to the wall. 

LeadworR to a Chimney. Wiiero a 
ehimney stack occurs in a roof, the joint between it 
and the slates must be protected all round. This is 
done by an apnm t»n the lower side of the sloix'; !92|. 
This apron is a strip of lead 12 in. wider (lian the 
width of the stack and dee}) enough to stand up 
against the brickwork for 5 in. or b im — the to|> being 
turned into a brick joint — and to be dressed down 
.over the .slates for at lea.st (> in. 3’he sides arc tormed 
with stejfiK'd flash inp, or soakers and cover fla.sh- 
ings [93 j, long enough to turn round the lower face 
of the chimney for nl)Out 2 in., the low'credge, where 
it is dre.«sccl over the apron, being cut away to a slo])c. 
and the edges of the Hashing are secured with 
tingles [94]. At the back of the chimney a narrow' 
gutter i.s formed, the lojuhvork at the ends being 
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dresvsed down over the slates, and turned round the 
angle of the chimney and covered with a flashing, 
which is also return^ on each face [92-93J. 

A skylight or trap-door projecting above a roof 
in protected in the same manner, but the lead is 
usually cut wide enough to cover the vertical sides of 
the skylight, and is very usually turned over the 
top of the kerb and close copper-nailed to it under 
the frame of tho light. Where dormers project from 
slated and tiled roofs, if the vertical sides are slated 
or tiled, the junction between the roofs is made by 
means of soakers. Where a skylight kerb or window 
sill .stands above a slated or tiled roof, a lead apron 
is often employed to secure a watertight joint below 
the wood sill, and the lower edges of the apron may 
be ornamentally cut [101 and 104 J. 

The n})ex of a circular or })yraraidul roof is also 
often })rote(‘.ted by a load capping, which haay l)c 
dre.sscd over the timber finial and clown upon the 
roof covering [105J. 

L,ead«covered Roofs. For the most part 
roofs wdiolly covered with load are as nearly flat 
us possible. They are prepared by the caipeuter, 
and must be laid with a regular fall, as de.seril)eci 
for gutters, with drips at intervals, of from 7 ft. to 
10 ft., and with rolls at every joint in the lead, 
w hich is }>arallcl to the fall. The highest part of 
the Hat has tlu* lead turned u]) against the wall or 
}»arayK*t if one exists, and is coveiod by a cover 
Hashing, or, if the fiat falls in two directions, over a 
roll [102 j: 1'he outermost slu*ets liavc also tne outer 
edge turned u]> agftinst the wall with a cover 
Hashing, and if any chimney or skylight projects 
through the roof, the lead must Ik* turned up all 
rouiul. The lower edge of a flat generally delivers 
into a trough gutter lined with lead, ancl must I)© 
turncil and dressed down over tlu* ctlge. Jn some 
< ascs it m;iy he nrecssary to make use of an iron 
gutter to carry olT the water, and tlie lead must then 
be fixetl so as not to lx* at any }')oint in contact 
with tlic iron ; it should lx*, dressed over a fillet, so 
as to drip well into tho gutter without touching 
the iron. Where the })iteh of the roof exeeeds 
20 deg., \vc‘lled joints may Ik* used in place of drips. 

If the etlge of a Hat is formed by a moulding, 
and in other situations where mouldings oeeur, 
the l(‘udwork may he dressed over them and into 
the hollows of the mouldings with tho help of 
bossing malh'ts and dre.s.sers, eare being taken not 
to eraok the lead, aiul to ki'C}) the tliickness of tlu) 
sheet as nearly uniform as }>ossihh‘. 

Lead in Steep Roofs and Vertical 
Faces. Where surfaces are vertical or inclined t\s 
a steep angh*. and have to he covered with lead, at 
in the ea.se of s})ire and turret roofs, if tho rolls are 
{»lac(*d vertieally, the outer edges of the sheets whieh 
are not fixed gradually creep — that is, they move 
down the roof owing to the weight of the .sheets and 
tlu* want of elasticity of the material, which dot's 
not regain its former |)Osition after ex|iansion. In 
such roofs, therefore, the rolls are arranged diagon- 
ally on the roof, .so as to reduce the strain on tho lead 
sheet.s, and give a more direct sup})ort [103J. Where 
vertical .'jurfaces, such as the sides of dormers, have 
to be covered with lead, the sheets arc generally 
turned over tho ui)per edge when po.s.sible, and 
elo.se rop}jer'nailcd : but additional supports are 
recjuired to jirevent the heavy sheets from tearing 
away. These may be afforded by soldered dots, and 
wdien such a dot is to be formed, tho boarding is 
prepared by forming a cup-shaped sinking, and the 
lead is <lresscd into this and secured with a brass 
screw [100]. A ring of smudge is yxi luted round 
the hollow, so as to extend al)out 2 in. Wyond the 
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(lot, «nd the surface of the load in the hollow is ha-vo a small bead formed on the edge, and should 

^haved, sprinkled with resin, and is lilled in with lie fumed into the joint or raglet for li in, Zine 

melted solder, poured in from a h\dle; this forms is usually rolled in sheets, 7 ft. op 6 ft. long, but can 

a solid dot, the faro of which is flush wifli tlsi outer he spcsually rolled up to 10 ft. long. The modem 

iaco of the lead, thus forming a sujnwM fc for the syatem of fixing zinc work in roofs without the use 

loadwork, and covering the head ot the screw. of solder or any perforations in the external slieets 

Another method sometimes ado])ted is to solder to was introduced by Messrs. Braby & Co,, who are 

tlie inner foce of the kwl sheet strips or tacks of the agents for the Vioillo Montagno zinc, which is 

stout lead, Avhich are passed through slits formccl very free from iron. The fall in a flat to ho covcml 

ai the boarding and nailed from ins klc} 99 J. A slight by zinc should be 2 in. in 8 ft., and tho drips are 

'^inking must be formed in the outer face of the formed at intervals of 7 ft. fl in. as a rule, and 

hoarding to receive the end of the leek where it. should be at least 2J in. flerp. Wocsl rolls are usii- 

is soldered against the sheet. ally fixed 2 ft. 11 in. from centre to centre, and are 

Lead for Horizontal Surfaces. Leul not round, hut I f in. high and diminished from 

may be used for protecting horizontal surfaces 1 Jin. atthc base to i|m. at toi) [96J. The sheets df 

exposed to the Avciithcr, such as the uj)})or surfaces zinc are turned up against the roll at each side and 
of wood sills, and of wood ])lates in half timW soenred by zinc clij>s, w^iich are strij)s ^ in. wide 

Work. The uj»f)er edge is usually close eop))er- fixed under the wootl roll ami turned np over the 

nailed and the leadwwk dressed down over the edges of the sheets, which arc ]>laccd not more than 

surface to bo protected. The. upper surface of 2 it. apart. 'Fhe lowei- erlge of the. sheet i.s turned 

hri(*k strings nmy bo ])rotected by a lead flashing. tiown over the drip, the u])per edge is turned up. 

instead of by a cement weather fillet; the to]» is n fohl !)eing formed at the angles, 
turned into a. brick joint, wedged and pointed, tlu^ 'Hie AVOfxl roll is i^overed by a zinc capping. The 

lower part dreHSi.‘t I over the briekwork, and is some- upper end of the capping is secuired by folding it 

times arranged to fi>rm a. drip, 'fhe u))per smlaees down behind the eml of the roll, and then up so that 

of stone eorniees and projecting mouldings may Is* it is covered by the lower end of the next roll above 

protected in the same way, tlie load hein^jc fixed in it. or, if again.^f. a ridge roll, is turned up under the 

:i raglet. Projecting stone pon lies are similarly * capping of the ridge [96]- 'I'ho lower end infolded 
treated; wliem tlic surfaces to he covered an^ over on itself and turned under the end of the roll, 

extensive and the inclination considerable, welted so that the whole capping is formed without solder, 

joints may l)C formed and tlu; lead secure<l to the and is self fixing. Should a joint l)c necessary in 

stonework by means of soldered dots. the length of a cupping, as, for example, in a ridge, 

J-iOad may also be cast into oriiamcntai forms a special piece is used for ntaking the joint, one end 

for certain jmrposes such as rainwater heads and of wlik li is folded back on itself [98j; this special 

tho ornamental tacks often employed for securing capping fits over tho ordinary capping first laid, ami 

leiul jjjpes to wall siiifnees; in such cast's moulds is s<*.n‘wed through the top to the wood roll, anti 

must Ih* prepare<l, into whicli the lead is poure<l in the end of the next pitHje of cap])ing is thou inserted 

a molten oimdition. under the fold, Avhich sciaircly holds it, and the 

Zinc WorH. For ordaiary i)ur poses /inc new length entirely cfuers the heads of tin* screws, 

[see page .‘150] Is used as a substitute for le.ul When the fall of a roof exceeds 1 ft. in 8 ft., 

in w’ork of an inferior (juality, and in mucli the u cited joints as described for lead may be used in 

same way as lea<l. It cannot Ima dre.s.sed and jilaee of drips. Moulded eaves gut tors, if formed in 

l»ossed as lead is, but good zinc can be bent zinc, re<piire liollow '/aiv. stays at intervals of48 in., 

readily without cracking. Its advantages are its .nul may be fixed by means of long screws driven 

liglitness 'and cheapness compared witli lead; its through these slays with or without clips fixed to 

<lrawbae.ks, the comparatively short time diiriiii; I lie facia. Poofs may be covered with copper 

AAliieh it remains in good ord(T, and its liabilit \ ‘sbeetijig and capping on exactly the same principle, 

to atbick by air containing acid, by soot, and Copper for Roofing. Sheet copper is used 

by the urine of eats. Its ex j)a ns ion and contraction lor I'overing roofs in the same manner as zinc, 

exceed that of load, and it jnust not be tud in For sucli work it is specially rolled in Icngtli.s of 

contact with iron, cO[»])er, or lend, or with wood 5 ft., (» ft., 7 ft., ami S ft. long by 2 ft. wide, and 

containing .acids. 'Phe zinc itself should b«' free the drips and rolls must be set out to suit the 

from iron or it will not resist tin; attacks of the sliccts selected. 

The gauge, used for co])pcr is the Birmingham 
wire gauge, not the special zim* gauge whi<'li is used 
for zinc. 

Pile \\<‘lglits of copper sheets an*, as follows : 
IbW.tb Xr). 20 .. 20 oz. per ft. 

22 . . 20 
21 .. 10 
20 .. 12 
2S 8 . „ 

Pile gauges 22 to 2<» an^ mostly used for fiats. 
Ihe gauges 10 to 12 should be used only for very the d<*tails of which may correspond in all res|)ccls 

cJienp of* temporary work; 13 is the lightest that with zinc. work. With a fairly go<Kl fall, Avoltod 

.should be u«c<l for reasonably good work in flat<, joints may Iw* made for both liorizontal and vertical 

etc., and this should be employed only where eeommiy i<»iiifs. For small turrets and domes, Avherc the use 

is an important point ; 14 to lt> are the pro|a'r uf rolls would be awkward, a special e.jpping ma}" 

wcigltts for flashings, flats, gutters, etc., ajid be used, the edges of the sheets being turned up to 

nothing less .should be used for the latter. Soakers, form a hollow; the capping is sprung in and kept 

flashings, and cover flashings, both ste])pe<.l ;ind in jmsition by the sheets. Copper after some expo- 

plain, are formed similarly to those of lead, but .sure l)ee.omes covered with a protective film known 

the lower edge of cover flashings, drijis, t.dc., as verdigris, which is of a. beautiful green colotir. 

BxTERNAii Plvmbin«.‘ ctmdiided ; followed by Joinery 


air. I'here is a special gauge bir /inc, and the 
following arc the weights generally in use ; 


No. of 

Weight per fool. 

No. of 

Weight pci looi 

J,"aage. 

snjH'r, 111 O'M. 

gauge. 

siipcr. ill o/-. 

10 

11.1 

14 

18” 

11 


15 

21 V 

12 

15 

Ifi 

24” 

13 1 

17 

18 

30” 
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Group 9 

Diffiss hat and bonnet shapes 

Cutting: Out the Material and Fixing: on Shape. How Velvet 
Should be Handled. Making: and Sewing: in Head Lining:s 

lOiitlntied fi-oiii 


By ANTOINETTE MEELBOOM 


c*f»pati‘a or buckram shape will need a non* 
transpanmt covering Biich as velvet, silk. (»r 
cloth, which is often put on plainly. In handling 
\«lvet, the way the shade runs .s an important 
matter. Tn ordinary velvet, the material should 
lx; arranged so that the darker elTcct is seen 
when looking from the front of tin* hat to the 
back. In panne or miroir velvets, the material is 
often arranged the reverse way. Tn cloth the nap 
should run sraooih from the front to tin* l>{ick. 

Cutting Out the Material. Take the 
paper pattern that has been used for cutting out 
the s]ia|>e. 

Place all the pieces on the velvet u ith the shade 
running in the same direction, and each centre- 
front to the cross of the material jSOy Pin each 
part with lillikins, sticking them into the tabl(‘ 
to prevent, marking tlu^ velvet. Cut out cju'h 
part with .J in. turnings. For tlu‘ under brim plac<‘ 
the velvet upper brim pile to pile on the velvet in 
the same position. T)o not cut out the head of 
under brim, fis it is best/ to fit it lirst. 

Notice carefully in the; ease of brims (hat are 
much larger on one side than th(‘ other, as those 
of the (;}ainsl)oroiigh ty])e, tliat the pattern is 
placed correctly for cutting. Allow more than 
the J in. turning for under sid(\ asth<‘ brim turns 
up so much. ITiis also applies to boat shapes, 

Mark the centre- front in all the ]»icces. If the 
brim has a join at back, t he velvet w ill also have a 
join, lUNvtly slipstitched. Whim a piece is put in 
for making a very fluted brim, this uill also be 
necessary in the vi^lvct covering. Backstitcli tln‘ 
joins, open out. and flatten the turnings. 

Putting On the Covering. We have now 
to learn how to fit the v(Tvct to the lniin. 

Ujmmch Bkim. Place tin* uj)per brim on liat., 
and snick round headline till it (its. He careful 
neither to cut too deeply -in which case the 
shape will show— nor insutllciently, thus ])iv- 
venting it lying tint round the hea(ilii\e. I’iii in 
place with lillikins, smoothing away airy creases 
very gently, but only along the straight threads. 
If stretched or smoothed out on the diagonal 
thi’cads, it will not set flat. 

Large shapes must he tacked as well as pinned, 
to keep the velvet well to the curves. Pine silk 
should 1 h‘ used for this, and a long stitch taken 
outside, and a tiny one underneath. Ibiek- 
stiteh evenly round headline 

]Traw the turning over the edge, hut on no 
account pull it tightly, or the .sliapl* will contract. 
Pin all round. (Wch stitch to tlie second wire 
on under brim [82J, unless the under Iwim has 
been mulled all over, when the velvet is c deh- 
fttit cited to the mull. 

Cutaway the turnings so that the velvet nearly 
meets the second n ire to prevent any unnecessary 
fulne^. Hold the brim with a small piece of 


velvet, pile downAvarda, in the left hand — the two 
))iles facing each other prevents the brim from 
getting “ plushed.” Hold the brim very lightly, 
and prevent the edge getting plushcd, or rubUNi 
against the edge of a tabic or something similar. 

Under Brim. For tin; under brim, place the 
velvet with the snick marking centre-front on the 
centre-front of shape. Fit and pin it in position 
before. For large shapes tack once betw(H*n 
headline and tnige with fine silk. Cut off super- 
fluous turnings to J in. With a fine needle turn 
in txlgo emctlif even with the edge of brim. Pin 
with lillikins all round, about 1 in. apart. |81j 
Slipstitch th(‘ two edges, with strong silk oi' 
cotton, taking alternately one stifeh in the edge 
of the upper brim velvet and one in tlie turning 
of the und('r one. Sit in a good light, and be 
careful not to stretch the velvet of the under 
brim. Draw the silk fairly tigbfly. Tt is an 
op(‘ratioii requring great care, as this part of the 
liat shows more than any otluM’. 

(’lit the headline with ^ in. turning, lieiiig 
careful not to snip Ixyond the actual headline, 
and stitch tlu‘ turnings to headline of shape. 

TIkmc is aTioflier nietliod used in the best class 
of work, which gives a better t'tlge, and is more 
satisfactory when an under brim of different 
colour or mat erial is r(‘quired. 

Before covering the iqiper side; of brim with 
velvet tack a piece of stilT French net, Avnth the 
front on the (‘voss, to tin* under brim. Tack it to 
tin* brim about half-way between headline aiul 
edge of shaj)(‘. (’ut it cj'urthf eren with edge, 
which mfist be wired with support wire, being 
careful not to contract the net. Mull the edg(‘. 
and then cover the iqqier brim as explainetL 
Cov(*r the under brim velvet, velvc't-heniming 
tin* velvet to the net. The velvet must not !'<• 
pulled t iglit I y. Tlien slipstiteh round edges of brim 
The point to remember in this method is to 
keep the net lining exactly the same size as tlw 
upper brim. In the process of wiring it is 
likely, unless very carefully handled, that ih(‘ net 
contracts or stretches. 

SiDEB.AM) .AND Til’. Line the ti]) with sar- 
cenet. If not done at t his stage, it will have to he 
gummed in. CUivcr tip with velvet, allowing 
J in. turning ; }>in all round, smoothing it ovci' 
shape across the straight threads only. Use U»ug 
hackstiteh with strong cotton, and seouK^ it 
below the edge of the crown. (Jut away closely 
any t urnings and fiow in head lining. 

Fit the sideband carefully, and cut away un- 
ncce.ssary turnings. With a needle turn in 
liottom and top quite evim with edge of crown, 
placing the join where the trimming is likely to 
cover it, always keeping centre-front to centic- 
front of shape and dark shade running up 1811. 
Backstitch one end of .sideband, turn in the other 
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en<l,>n(i slip^titch it dowu. A 8idel)and of nilk 
will reqtiiro an interlining of muslin, and thick 
velvets arc also better for interlining in the centre. 

Tlie inner edge of standing-up brims like 
toreador, turban, and similar shapes necHis 
carehil handling. Keep it smoothly to the shape, 
and see that the join is neatly done. Secure 
t he top edge to the under brim tidge by a catch - 
.stitch. The outer edge is slipstitched last- of all, 
keeping the edges even with the shape. The hand 
of crossway velvet is joined, Klip|)ed over the edge, 
and turned in top and l)ottom with a needle. 

Tam-o’-shanter and bt'cfeat-er crowns are 
covered in one piece cut in a circle. 'Phe founda- 
tion is of net or leno, pleated to the Hidcband 
174]. For covering, cut a larger round or a 
half-round, the other half left larger for standing 
up at left side. In soft material it. should l»e 
ititcrlined with tine leno. (Jather or pleat the 
crown to top edge of sideband. 

Lining the under brim of a felt or straw hat 
plainly with velvi^t or silk is done in exactly the 
same way as the under brim of a vi'lvct hat, tlu* 
vt'lvot being slipstitched just above the wire, 
round edge. Tf a volv'et hat is to be lintel with 
<*rossway folds of silk, tulle or ehilTon, a lining of 
silk, leno, or soft net must Ik* tacked to muler 
bj im to sew the folds to. 

broad edge- 2.J in. to in. wide of velvet, 
on an under brim is made by lit ting the velvet to 
the under brim, slipstitchingthe edges and eutt ing 
out the ceutrc-picce, allowing for a turning to the 
inner edge. This (*dge will not have any join. 

Bonnet shapes art' cut out, shaded, und covered 
in the same way as hat shap(‘S. Very few shapes 
aie plainly covered. For covering shapes the 
velvet or cloth must Vie bought ow- the droighf. 

Head Linings. .Ml hat.s. bonnets, and 
toques have their bead lining.s sewn in being 
trimmed. As weight must be avoided, sarcenet 
^ilk is used— it may be cut on tbo <ross or straight, 
riie former is the more economical, cspi'cially if 
a quantity is required ; three head linings may 
be cut out- of two <*ros.sway widths. Join the 
lengths first, hem, roll up, and use iis required. 

Mejvsure the depth of crown, and add 2 in., <)f 
which J in. is used for the hem, and in. for 
turning at the h(*adliiu*. When sewing in, allow 
I in. longer in length than the si/i'bf t he Iiead 1 76], 
lllake a hem J in. wide of one cut edge, which 
should lie run neatly 1 76]. Tt is called a hem 
though a running stiU’h is used, and must be kept 
quite straight and not stret(*h(*(l. 

For the tip, cut a piece of sj%i'i*enot the si/.e and 
sha])e of the tip. Sew in with a few very small 
stitches outside, large ones insider. For smooth 
felt*,, leghorns, velvet and (;lot-h -covered hats, the 
sai'ecn<;t tip is gummed in, to prevent the stitches 
showing on the outside. 

Sewing in the Head Lining. Tse 
strong cotton (No. 36), start from the eentit*- 
bivek, turn in the cut edge J in., and J in. a t the end. 
Take the stitch through the two thicknesses of 
sarcenet and through the sideband of hat. 
Sew in with the long back stitch, making the 
stitches not longer than J in., and keeping them 
just below the line of head. Work from right to 
left. in ^ in. at end, and slipstiteh the two 
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ends together. Smooth b‘lt hats and toques 
have: only half the. thieknc.^s of the felt taken up 
when .st'wing in tin* liead lining, unless the trim- 
niiiig will cover the small stitches ; in that ease, 
taki* them through, as it is stronger. 

Bun a narrow' (1iina ribbon from the cent re - 
front in the hem. whit^h will be drawn uj) aftti’ 
the hat is trimmed. It is left- hanging to ])revei\t 
the head lining being eatight down in sewii\g 
on the trimmings. 

Bonnets. In bonnets |78). the tip is cut 
to shajK*, : in many cases, first sew n on tissue 
pa])cr }i.nd sewn in the vsame way as for a hat, 
with this difference only, that aen»ss the back it 
is tinned in once and sli]) stiU hed on the velvet 
bind for neatness. Start I In* h(‘ad lining at one 
ear, turning in I in., and work round to the 
opposite side. Insert (’hina. ribbon in hem. 
leading also a tinning ; and. when tin* bonnet is 
trimmed, slip^titcb the ends down the sides to 
meet at the back «>f the tip. seeming (*nds of 
ribbon at. the same time. .Malo* a. small slit in 
reiitrcof hem, draw up ribbon, a-nd tii* in cciilrc- 
front when l)oiinct is trimmed. Hecun* lining to 
the bonnet, with a lie stitch in two ])laces [79]. 

With smooth felt- bats, toipics. and bonnets 
with full or dra)>cd brims, the stitches are never 
taken right thrt^ngh. but only the top surface m* 
inside of velvet is taken up. For veiy Hat or 
shaped bonnets a piece of lining cut to 
shap«* is sewn in after the bonnet is trimmed. 

1’ranspaieni. bead linings for laee, ehilVon, tulle 
bats, or Ixuincts, are made of double cliitfon. net 
and lisse. t ’ut lining I wice the depth of sideband 
plus 2 in. for turnings [ 771. hold it in half and run 
{ in., from fold. Fold in half a sarcenet ribbon, 
the sa,mc coh nr as bead lining, and J in. w ide, 
riaecthis ril)b.«n in turning of headlining at the 
eut I'dges. Sew' in as for sarcenet head lining, 
faking the. stitches through the centro of tluf 
ribbon and turning of chiffon. The stitches will 
1)0 hidden when the ribbon is folded over. Run 
China rildion in horn from centre-front [821. 

(Untthfued 
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Group 8 

INTERSECTIONS OF CYLINDERS 

DRAWING 

35 

Cylinders Intersecting in various Axes. . Union of Cylinder and Cone. 

'rf)r'HX((<\r. iiRAwmii 

coiiiliiuea from 

Cylinder Intersecting a Polygon. Hemispherical Ends. Pipe Bends 


By JOSEPH G. HORNER 


Intersections of Cylinders. Two 

fylindow intei’Kc^ct in 90. We have to find their 
linen of interHiudion. Three views are required : 
elevation, plan, and end view. 

Divide the senii-eireuraferciiee of the small 
cylinder, A [91], into any eonveni(‘nt number of 
equal parts 0, 1, 2, ‘1, 4, o, (i, 7? H. ThrougJi 
these draw vertical lines. On, \b, ,V, 4c. 

Oa corresponds with the centre of the cylinder 
A, and 4c is tangent to its eirciimferenee. 

Draw also horizontals, to 90; 0 O', 1 I', 
2 2\ 3 etc. Jn 92 set off distances as 
follows : /</ equal to ah in 91, gh equal to hr in 
91, hi equal to rd in 91. Through f/. A, r draw 
horizontals cutting the curve of the larger 
cylinder B in /, m./i. The 
centre line already cuts 
the curve in fc, and the 
|H>riphery cuts it in o. 
h^’oni A*, /, ?a, ?», o now 
rai.sti verticals to 90 in- 
tc'rsecting the horizon- 
tals there ; k' already 
exists. 'Phe vertical 
line, from / in 92 cuts 
the horizontal 1 T in I' 
m : that from m cuts 
tlio horizontal 2 2' in 
m\ and so on. Pluai 
k\ l\vi\ n\ o' give the 
int(‘rsc<‘tions of A with 
B round a <|uartci' of 
the circumf(Mcnc(‘. 

Development of 
Cylinder. To obtain 
the development of the 
cylimlcT A corresponding with 
90 and 91, pioeecd as in 93. 

Draw a. line, 8 S |931, 
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c((ual 

in l<‘ngth to tin* eircumfer(‘nc<* of 
the cylinder A, and divide it 
into as many eipial ])arts as tin* 
cireumfereiice of A was divided 
in 91, 0. 1, 2. ‘1. etc. Through 
these |x>ints draw lines perp(‘n- 
flicular to 8 8. On thesis lines measure otT in 
succe.ssion the lengths of the conesponding 
lines on A |90|, Thu.'--, if tlie joint is to he 

made in the plane of the ]>aper, then the 
length (/k in 90 will he tr.msferreci to Ok' 
in 93, and also to 8/r' 81:'. Then the lengths 
17' in 90 will he transferred to U' IT and 
ll\ 11' in 93 ; and the length 2'm' in 90 to 
2m', 2m', and dm'. Om ' in 93, and so on. The 
points of intersection of the lengths taken on 
the verticals of A [90], four times repeated, will 
1)6 Die iioiiits through which Hhe curved edge 
of A will Ik' drawn tt> give its intersection witii 
the cylinder B. 
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rVl.lN I)liK.S 


The points of intersection can also obtairusl 
hy the methods shown in previous diagrams, hy 
projecting horizontal lines along from the 
points A:', V, w/, n', o' in 93. 

Shape of Hole. The shape of the hole \u 
the large cylinder B ran he obtained a.s in 94 
and 95. 

In 94, B is shown lielow, in plan, looking down 
pcu'penaicularly on the hol<‘. and in half end 
elevation aUive. hirst draw the diameter ah 
of the cylinder A, and project the same to th<‘ 
view al)ove, eutt.ing its arc at a'h'. Divide th<* 
arc a'h' into any number of equal parts 1, 2, 3, 
4, 5, (). 7, />' and project p(‘r|Hmrliculai’S tlumce 

the lower diagram, cutting the diameter ah in 
r, 2', 3', etc., and th(‘ 
semieirclo struck on ah 
in r. d, c, /, etc. 

N(‘xt, in 95, which 
represents the plate for 
tin* cylinder B. dra\v a 
diamet rallineaA. Take 
the arc divisions from 
94, a\ I, 2, 3, 4, 5, h. 
7. h' a.nd set them olT 
on the line ah [95] at 
«. 1, 2, 3,4,5, (>, 7, A. 
Clearly now', when the 
plate 95 is b(‘nt to tin* 
cur\ature of the cy bu- 
tler B, the plane leiigtli 
ah in 95 must l>(‘ eciual 
to tlie arc l(‘ngth a'i/ 
in 94, provided tin 
divisions taken an* 
riufhciiuitly numerous 
to eliminate the difforcucc 
bi t ween taking choi’d ami a i n 
mcasiircmeiits, as ])rcvioiisly in- 
sisted on. Actually, in a larun 
boil(*r plate, to which this prol»- 
1cm fretjuently applies, tin* 
number t)f divisions taken iniijht 
be til fee or four times as nuim*!- 
ous as those given in th^sc 
diagrams. 'Pile shapt* of the hole in the plate in 
95 is now obtained from dimensions taken from 
the lower part of 94. Take tlie length 4 '/in 94. 
and set it off oil each side of 4 in 95, 4/ 4/. 
Take in 94, and set it off* from 3 to r c, in 95 ; 
and so on until all the dimensions in 94 have been 
tran.sferred to 95. 

The lengths to right and left of the centre liiux 
4'/, in 94 are symmetrical — that is, 3'c, and 
^'g, etc., are alike. Though in some construc- 
tions they would not be so, the same essential 
metliotl must be pursued. In 96 the two eiirAcs 
lettered aedefghih^ represent the elliptical hole 
in the plate, which w'hen iient to the eylimlrieal 
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shape, develops the circular hole of the same 
diameter as the cylinder A in IPO-92. 

Cylinders Out of Centre. Domes 
or other cylindrical branches aw sometimes 
a-sLi fitted to one side of the centre 

‘ ^ of the larger cylinder, as in 96. 

The same method in principle 
is adopted as when tin y aw 
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94, 96. HOLES FOR INTERSECTIONS OK < Y LINDERS 

Hited over the centre, to whieli the example just 
oiveii is applicable. 

Divide the semi-eir(iiimfeiviu e 08 of llie plan 
above 96 into any number of equal parts, at 
0, 1, 2, 3, 4,/>, 6. 7, 8, and project perpendicular 
lines therefrom to the hasf^ of the dome, cutting 
its upper }>lane in O', 1', 2', (de,, and the hase 
in a, hy c, d, etc. 

In 97 draw a line A A equal in length to the 
rircumfcroncc of the dome, and divide it into 
twice as many equal parts as the semi-eircum- 
lerence, O', 1', 2', 3', etc., to right and Kdi of the 
centre. From tliesi* divisions draw linen 
p('rpendicular to AA. riie rivet<‘d seam is 
supposed to eoriK* down tlui shorter side of the 
donu*, 8'i in 96. Therefore, starting from the 
centre of 97, make the length O'a equal in length 
to 0*a in 96, repeated on <‘ach side of t)'o, l.7> in 97, 
i'qual to rf» in 96, 2'e in 97, eqnalt o 2'r in 96, aiul 
HO on until 8'i is reached at eacl) ('iid. A eurv<* 
drawn through these points, f/> h, c, d, etc., uill 
j’i VC the development of tluM urv«d edg<\ lint 


DRAWING 

by mcasuipiuent from the divisions 1, 2, 3, etc. 
on the base of the cylinder | 981, l^raw verticals 
from the points of division in 99, as shown, a'o', 
Ic', 2/', 3(?', etc. Also draw horizontals from 
the intersections previously obtained on the 
sloping edge, cd thus : re', ee\ lf\ f/j/', and so on. 
The points in which the horizontals intersect 
the verticals are points in the developed curve 
reqniri'd, as. c\ t\ /', g\ k\ to the 
eenl r(‘ d\ and so in backward order, 
w', /', etc. The com- 
])lete outline of the 
flcveloped plate is 
t hendore a'c'. 

dV', and one half 
only of the plate need 
he markecl thus u]) 
to the centre, h'd\ 
and the other half 
therefrom. But it is 
usually just as well 
to complete the en- 
tire ])late in the 
manner .showMi. 

Tf it should not 
he convenient to 
draw the develop- 
ment in its rela- 
tion tothecylin- 
96. OYLIVDERS 0 (^T OK CENTRE del*, US oftcil 

happen.** 
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the width for 
Hanging will have 
to Iv added out- 
>idi‘ that ('dge, 

.ind also the lap 
for riveting down 
lioth the edges 
\k 

Cylinders on Angular 
Faces. Cylinders are sonu^ 
times fitted on sloping faces 
instead of on other cylinders. 

Pigs. 98 and 99 illiistratc tlu' 
marking out of the envelope in .-.uch a. ensi*. 

Fig. dS is the elevation and plan of the cylin- 
der. Half the latter is divideil round eon- 
veniejitly, 0, 1, 2, 3, 4, 5, fi, 7, 8, 1), 10, and 
veHical lines are drawn therefrom t4> the (eleva- 
tion above. Tliese cut the horizontal end, 
of the latter in l',2', 3', etc., and t he sloping joint 
face, cd, in c, /, //, etc. 

To obtain the envelojie [99] draw a horizontal, 
rV, equal in length to the eircuniferenee of 
the cylinder, obt^ained either by calculation -or 


dcv(‘lopmcnt out of 
he drawn. Then, 
tin* lengths cjin l)(‘ 

?_f. r. ^ T -f- i- i 


in big 
work for 
which a 
piece of 
])lato is 
)) rovidod 
only just 
I a' r g <■ 
enough to 
cut the 
<h(‘n the horizontals cannot 
tiu' vf'rticals h(4ng drawn, 
scl out dirc'ctly on tlu‘s('-- 
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development of cylinder on 

AN .ANOULVK F.V(M: 


thus, from 98. Take tlic 
l(‘ngth (i-c [98 j and mark 
that from a' to r/ at tlu^ 
(‘xlrcmo ends of 99. 
Take I'c |98J and mark 
that from 1 to e' twi((‘ 
in 99. Take 2'/ and mark 
that from 2 to T twice, 
and so on. This founts 
to precisely the .sanu? as 
drawing the horizontals. 


98. 

CYLINDER ON AN 
.INOUL.VR P.VC’E 

:Am 
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Jointing. \v. 99 Ihc scam or lap joint 
i>* snnposed 1o Ini inUlcd next to aV/. If rc- 
quii'ca at 6'd' then the pattern would, of 
course, be of the di‘pth b'd' at the extreme 
<‘nds, and of the depth a'<'' at the middle. 
This would make no differeiiee whatever 
in the method of obtaining the j)oints of inter- 
section. Or the joint might be down r>'i in 98, 
which; again, would alter the .sha|X^ of the plate. 
If the object be a dome, as would often \a' the 
ease, an allowanee. for the (hinge must b(‘ made 
along the curv(^d edge r'd'c'. This is not made 
until the outlines hav<^ btw'U marked out as slKiwni, 
after which the flange is simply an added ^^Hlth 
of, say, 2,1 in. or o in., following the eui*ve rWV 
at a j^raflci distance. 

Cylinders Fitting at Equal Angles. 

Two equal tubes [100] are united at an angle. 
We require the development of the sheets to have 
tlie seam cither along the inner or tlur outer 
edges. 

To obtain lines for d<‘V(*lo})inent in 100, divide 

seinicirclc into a eonvenient numlKT of equal 
parts, say twelve, and draw lines from these 
parallel with the sides of the e 3 ^ 1 ind(‘r and with 
each other, cutting the planes of the tertnina- 
tions of the cylinders at a, h, a, h, and d. Also 
draw a line, r/- anywhere transv(‘rsely to the 
longitudinal liru's of division. 

'I’o obtain the development with the seam, 
s«y along the inner edge's dh, dh, draw a line, 
// flOl], equal in length to tin; eireumferenee of 
the tubes, and divide it into twenty-four equal 
parts eorr(‘sponding with those in 100, and 
similarity numbered, i>ei, the datum line. //, re- 
present th(‘ line e/ in 100, and from it on th<‘ 
points of equal div'ision, ((, 1. 2, .‘b etc., set off 
the lengths <ff th(‘ s(*veral lines of division in 
100. Thus, lak(‘ the distance m jl00| and 
transfer it fr(un 0 to a' in 101 ; take tiu' distaiiee 
ijV { 100] juid transfer it Irom 1 to V in 101, the 
distance A2' [1001 to 2 2', 2 2' 1 101 1, and so on. 
until the jKufits of interseet ion eorn'sponding 
with the plane ah in 100 are all ohta-ined. Then 
for the U})per end measure off re' flOO] and 
transfer to Or' in 101 ; measure f/r/' in 100, and 
transfer to b/', b/', in 101, and so on, and draw 
the outlines, eom})leting tlie sheet as shown. 

Fig. 102 shows tlu' shec't (h'velopt'd when the 
seam is on the f>uter edge ; the same measure- 
ments an? taken, as tln^ refereiiees show. 

An Ellipse Uniting Cylinder and 
Cone. U't us now examine the method 
adopted to e<uiiieet a cylinder and a conic frus- 
tum wit ban I'll ij)ti(Ml lln'-liolc ring 1 103). Tlietire- 
liolc is been in elevation at A, and in sectional 
plan at Tb the section being taken along tli<* 
middle plane aa. If tlu' ring bad to eonneet two 
parallel cylinders tIu' vi(‘ws \ and 1^ would b(‘ 
sufficient, but as the inner (ire-box is of conic 
fteetion tlie v'iew F must bi' adtleil. I) re])res(*nts 
the outer o.vlindc'r, or slu'll. and K the tire-box. 
Very often the (ire-box is dished outwards and 
eonnected with a parallel ring. 

Two sets of intei*seeting lines at rigid angh's 
me necessary. Divide the eirdimferenee of the 
eUif>so A into any niimlxT of equal parts, 0, 1 , 2, 3, 
4, o, etc, and project lilies thence to i3 and 
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ontting lh(r lines D and E, In B draw' two linf>, 
FF, (JG, tangentially to the arcs to afford tin 
means of measurement to be transferred to tli 
viewC — that is, the lengths in B measured from 
1 2', 3', 4', o', on the tangential line to the curve 
D on the same divisions will be transferred to ( le 
view (i from the edge D, and similarly from tlh 
edge E of the other cylinder. The curve <►! 
intensvetion may b(i divwn as shown, though 
that is not neetssaiy. But the points in the 
v'iew' C are now to be used for the development, 
of the ])late, thus : 

In 104 draw a line, 00, equal in length to tlu' 
eireumferenee i>f the (‘Ilipse in A, and divide it. 
similarly. Tii F- draw' a datum line hh. >1*0 w 
measures off to right and left of hh the lengths to 
th(^ divisions in F. As corr(‘H|x>nding reference 
ligiH’cs ar(‘ used in (? and in 104 the construction 
is ol)vious. 

A flange lias to be added for riveting, or an 
edge for welding, but this does not affect the 
construct ij^n, but simply means an addition tn 
the edge of 104. 

Cylinder Fitting to Hexagon. X large 
numlK'r of problems in sheet-rnetal working 
involve the attachment of obji^cts of one form 
or size to tbos(' of anotlu'r form or size — as 
squares (o e^^limh'rs. cylinders to polygonal 
(igiires. small cylinders to largo ones, and so cm. 
There is lud much difficulty in working out 
[irobleius of these kinds aftt'r an example has 
lieen mastered. 

Fig 105 illustiab's a evlinder fitting on a he.xH- 
gonal l)ody. 'I’o di'scrilie tlie envc'hqie of tlio 
cylimh'i’ proccisl thus : Divide the semi-cireum- 
fcrciu'e in the ])hin vh'W’ bclou' into any Con - 
veni 'Ut number of ('qual parts. (), I, 2, 3, 4, o, (i, 
7, 8, and pi’oj('ct pcr])cndieuhirs to (lie elevation 
alK>V('. cutting the hc^xagon at O', 1', 2', etc., and 
(he filaiK' of the end of the cylindei’ .AA at a., />, 
r. f/. c'(c. 

NCxt, in 108. draw tlu' lint' AA ecpial in h'Hgtli 
to tin* circnmt<T(‘mc cd the cylinder, and divid'' 
it out into the same number of capial jiarts as 
tlu' f)hin view in 105 (similarly tignred), and draw 
lines tlien'froni ]MM p(‘ndicuhir to AA. 'raki' tie* 
Icngtlis of the pinqumdieulars in the elevatiim 
105, and transfer them to 106. thus; The 
length aiV [105] is IrnnstVrred to S 8' in 106, th'* 
length h\' in 105 to 7 7' in 105. the hmgth r2' 
in 105 to 0 0 ' in 106, and so on. Similarb, 
starting from the centre' of 108, 00' is ecpial in 
h'ngtli to rtO' in 105, I 1' [lOSj is equal to hV in 
105, and so on, until the. Icrngths 4 4' in the 
twc» decjK'st [ijirts of the pattern in 106 arc (‘qual 
to .V4' in 105. 

Lines are now' drawn through tlie points of 
intc'iseetioii of tlie U'ngth with the verticals, 
'riierc arc, however, four locations not determined 
by these ]H)ints -namely, c, c, e, c [106 1. The. sc* 
eorres|)ond with the' joints e, r, c, e in 105, when* 
tlu' cylinder coincides w ith the angular edges of 
the hexagon. Thej' art' tlu'rofore obtained by 
measuring the arc Or or 8c, in 105, and setting it 
along from 8' to e from both (^nds of 108, and from 
(>' U* ee in the cc'utral portion. If this l)t> done 
correct 1\', then the distances I'e and Ve in 106 
should b(‘ found equal to the distances le and 1r 
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ill 105. Tlio joint of the envelope has to >>e 
;i lloAved for on the lino oO'. 

Quadrant of a Hemisphere. Fig. 107 
allows the general construction involved in 
obtaining the development of iK>rtioiis of 
>piicricai surfaces. A representing a hcmis])herc in 
plan or end view, while 108 illustrates a plate 
^i\ing one-fourth of its development. 

quadrant, a7), of the sphere 107 is divided into 
a, considerable number of ecpial parts, 

.Mid arcs are drawn from the eontn^ 

I i no oh. The (jiiadrant d)c is a plan 
\ i<‘W of the elevat ion to the 
left, the envelof )0 of which is 
M •( j ui red. In 108 draw a. 1 ine 
lepresenting the bisec- 
t ion of a quadrant (x/ in 
107, and divide it into / / ' 
the same number of /// / 

(‘(pial ])arts ixs tlu' / •/ •' / 

.|uadrant has 
been divided inti). 

The length id 
it) 108 will then / ^ 

iMlual the ^ /I ^ 

length tt^mcji- ' ' ^ 

Mired round ^ 

ib(*area?>. On 
tlie. points of division 
1 , 2, 3, 4, etc., in 103, 

1 ins widths of the jilate 
will be marked. It 
would be troublesome 
!o calculate all these 
Mparately, a.nd it 
would not do to l/akt‘ 

< liord measure mi “Ills 
of any considerable 
length on the lines ui 
107. Ihit if, now, 

'hort chord lengtlisare 
ai'pped round the are 
from the point of bi- 
-eetiond to/> [107|, as 
fL 0 , /, g, //, i, 7 , then 
ihe dimension dj taken 
at once will bo a siifli- 
eieritly accurate ap- 
}*roximat ion to the are 
length db. A straight- 
line drawn from y to 
the centre o [107J .vill 
give eorresponding 
lengths for the other 
arcs. 

Development. 

To lOS, therefore, 
transfer the various 
lengths as shown, i/ to 
10 to kk, 0 to a 
arid so on. The intersections of tJiese will give 
tht) edges of the plate on two sides. The other 
side is formed by a curve, the radius of wiiieh is 
anivod.at by experionco. Strictly, it should be 
struck from the eeritro o, with radius od ; but 
tliough Uiat would do for thin sheet metal, it 
■vrould not be correct for plates of Jin. or .Jin. 
thickness. The act of bending or dishing would 
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sliorten these curves. So the radius is made 
one and a half times the length (d. If a piece 
bo cut away, as indicated by the curve 3//, 
this would he struck from the centre o, Inniausc 
the elTect of disjiing would be pniet-iealJy nil. 
A piece would be removed thus in building up 
globular buoys, or egg-end boilers, as this permiU 
of making In-tter jointing Avith a capping plate 
than as though tlu- quadrant plates terminated at- 
o. M’o the outlines in 108 the rK‘C('s.sary 
amounts must be added all round fiir 
thii overlap of riveted si^ams, from 
2 in. to 2\ in., ae(;ording to the thick- 
n(‘ss of the plativs. 

An Alternative Method. 
A variation on this is shown 
in the next prohlem [109, 
110 ], Avhere a spherical end 
of diameter ah is built 
of six jilates, one of 
v liiel) is iiidieat (‘d at 
ocd. Divide a quad* 
rant, of the circle 
*0 into a .Huitahle 
numher of parts, 
I, 2 , 3, 4, r>, (). 
Kreet perpendie- 
ubirs frem the 
th at r, 2'. 3', 4', 
5'. o. From e(*n(re a 
dia-w ares fi’om these 
i n t erseet ions, eu tting the 
[)lale fH'd in c, /, i/, //, ?. 

riii^ d(‘velope(l plate 
is shown ill 110 , alnive. 
Till' liaigth i/iV is equal 
to Ibi^ lengt h oG in 109, 
ubieh of course is 
mi'asmed round thi^ are 
a\\. The eipial divi- 
sions 7 ', /)', ?/ eor- 
lespond witli those in 
the lower figure meas- 
ii?<‘d louiid i/, I, 2, .3, 
etc., anil thi^ ares cor- 
responding are des- 
«•) ibod fi om o. ( )n these 
ares the lengtlis of the 
ares of the si'gmeiit i)cd 
11091 are laid olT, e'ec, 
/'//. ♦'tc-, by rneasui'e- 
meiit,or by the intersec- 
tions of perjHaidieiilais 
raised from ocd to cut 
the a.res of equal divi- 
sion, and the outlini'S 
of the plate are drawn. 

Bends. Wo now 
show the Avay to strike 
the ]>ailerri for a quad- 
rant bend pi[»' in four pieces. Fig. Ill is a 
plan showing tlio quadrant in four sections, 
uniting two pieces of straight pipe at right 
angles. Draw the semieirclo 1 7, of the 
same diameter os the pipe, and divide it into 
any numljt^r of equal part-s. 1, 2, 3, 4, 5, G, 7. 
Project lines from these divisions to the 
lino lo at the beginning of tho bend, and from 
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ihia line earry enrvoB round, struek from the 
Bame centre as the bend, thus reprodiunng thc^m 
f)n the horizontal line Do at th(^ l)asc of 111. 
Blsecl one cf tlie four divisions, t) 8, and draw 
tile radial line lOo. Tlien draw a chord from 
9 to S, and similarly cfninect earli of the other 
jioints where the curves cut tin* ladial liiu's 8o 
and 9o. Now draw the centre lim* 7 7 of the 
pattern fll2J, and the transviase c'cntre 8 9. 
With divid<TS set to tin' divisi(ms that wen* Hist 
ma.d(^ round the st'inicircle 1 7 I112j, step otf a 
similar numlK‘r of divisions from the centn*, I to 7 
at each laid of 112, tlie numbers corresponding in 
both ligures. l)raw vertical lin(‘s through these 


that of the tinman and zinc -worker in tiir 
sensible thickness of the plates used. Tluu 
Hheets may, for the practical purjwses of do\(*lop- 
inent, be regarded as though they wenj without 
thickness. That is, the methods of geomt't'y 
applied to these treat them as having length anil 
lireadth, but no more thicloiess than a sht;(‘t t»t 
paper, whicli can be Umt indilTerently in all 
<lin*etions. But this assumption would uoi 
answer in iron and steel plates liaving thieknessi-j 
ranging fnun, say, .] in. to 1 in. or more, or in 
the eopjier jdates used for locomotive pur|)oscs, 
or for ])ipi‘s and bi'nds. In working th(‘S(*, tin* 
outer layers become extended, and the inner 



on wliich to nia.rk the \arions widths of tin* 
pattern. Tlwn take the h'ligtli of each of the 
chords in turn from 111, and transfer them to 112. 
Th<‘ longe.st is from 8 to It, oeeuiring on the outer 
radius of 111, and in tin* I’entre of 112. Tin* 
shortest is from 11 to 12 on the inin*!' ladius of 111 
and at the ends of 112. lu 111. tln^ line lOo 
st'i’ves as a e(*ntr<i line from wliieh to lake Jialf 
the length of eaeh chord, and hi 112 they are 
transferred to eaeh side of the centre liiu*. 7 7. 
'J'hroiigh the series of inteiseelions thus obtained 
on 112, the outline of tlie pattern is traced. 

Difference in Sheets and Plates. 
1'he Avork of the Uiilermaker and ])later, and 
that of the engineer’s eo]>persmith, dilfera from 


eompn*sM‘d, Avhih* tin* middle lavt‘i\s suflVi 
neither tiiision nor eompressioii. It is tlicsr 
inner layers, tlierefore, that tlie inarla'i-oul 
c*onsiders in drawing develojmn'iits, disregarding 
tin* stre.s.ses and distortions for thi^ lime being, 
just as In* disii'gards tln^ joint seams until tin* 
gfoinelrieal outlines hav(^ bi'cn determined. If 
his exp(‘ri(‘nee tells him that these extension.*^ 
and compressions will inlluenee the final sha* 
so far as to distort the object, he lias to ma 
allowance for them. 8ueh an effeet is term 
dra(rtm,\ and it occurs when some kmds of wo 
arc flaiiged or dished. How much to allow in ai 
ease can only be determined by previous exiie; 
<*nec of similar work of a similar class. 


CofUinued 
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Proposition 33. Problem 

7^0 constnu't a Irifiinilc (HfiKd ia mra /o a tfii'm 

,M hfijon. 

Lot/ ABCD V»o any <iua(lrilaloral. .loin DB. 
TliioUi'h 0 draw CK [j to DB, meeting' AB at 
K. Join l)K. Then 

AADK will 1)0 (‘(jiial 

in ;uoa to the ligiiro. 

AB(1>. 

Proof. The As 
T)B(^ and DBM aro 
BE same base DB 

.iiul between thcsaiiio ||s DB, (IL 
ADBC-^ ADBE. 

To each add AADB. 

Then, iigure AB( 'J) ^ - AADE. 

By the s;iino construction, any 
1 (‘(Uiccd to a polygon eq\ial in area but having 
I ho ninnbor of it s side's one loss than tho 
• ■riginal number. Honco, by re])oating the 
])rocess as often as is necessary, wo tinally 
.ihtain a triangle o<[ual in aiea to tlio original 
[lolygon. 

Proposition 34. Tho Theorem of 
Pythagoras 

77j(J (\f fha Sifiaro;^ ou Hui sides of k. rit/hP 

^nu/led trioiifjh in CAiiud to (he. square on the 
lnif)otcn use. 

Let AB(1 bo a riglit-angh'.d A in which 0 is 
!lio right L . Lt is required to prove tbab 
^Square on AB srpiaro on AC-l-squaro on BL. 
On AC and BC descuibo the squares AC^DE 
■Old BCFO. Produce CF to K, making FK 
- AC. Cut oil' BH - A(h .Join HG, GK, KE, 
EH. 

^ Pi'ijof. Tho As 
DEH, ITBG, (JFK, 
EAK are eacli easily 
seen lo bo ecjual in 
all respects to AAB(5 . 
(Prop. 4). 

EH -HG -GK 
-KE. 

figure ElKjrK Ls 
a iZJ wifli all its sides 
eijual. (Ej'ercAses on 
P,np. L>4.) 

^ Again, if tho AGBll turns about the point G 
until GB coincides with GF, tho AGBH will 
coincide with tho AGFK, and will have turned 
through one right L . 

Hence GH and GK aro at right lh. 

since OEHGK has its sides equal, and its 
Lti right angles, it Is the scpiaro on Eli, i.e., 
the square on AB. 

Now, it lias been shown that 

AEAK4- AFKG- AEDH+ AHBG. 




4\) each of these e<juals add (he p(»lygon 

EHGFA. 

Tlien square EHGK— tin* s(piaia‘s A(d)E, 
JUJFG, i.c., square on AB s([uare on AtJ 
q- square on BC. 

Proposition 35, Theorem 

If the sum of the squuies on, two sidrs of a 
trionqle is equal to the square on the third sid(\ 
the arujle contained by the two sides is a riykt 
anqlc. 

Let ABO be a A, such that 
Square on AB -square on 
A(.Ll- square <ui BG. 

Tt is required to prove that 
L BCA is ;i right L . 

Proof. Draw' AD _L to AC, and ccpial to B(k 
Join CD. Then, since AD — BC 

the squares on AD, AC — squari'S on B(J, AC. 
But, s(piart‘s on AD, AC — square on GD 

(Prop. ;u), 

and, s(iuares on BC, A(^ - square on A B 

* .squan* on CD - scpiare on AB. 
CD-AB 

Hence, the AB(.\ ADC liavc (he sides of 
the one lapial to (lui sides of the other. 

A*? are equal (Prop. 7). 

l IU^A- /L l)A(J - a right L. 



CIRCLES 

Definitions. Wo havi; already, on page 
420S, given definitions of a civetpy its circum- 
ference^ eentrOy rodius^ nnddiavicter ; an ar<\ and 
a .si'mieirele. 

A chord, of a circle is a straight lino joining 
any two points on Hu* circumfertuico. 

A segment of a circle is the figure bounded by 
a chonl and om* of the arcs into which it 
divides the rii einnferenee. 

An onqie In a svqntent is an angle formed by 
two straighr lines diawri from any point in tlio 
arc of the segment to tlio ends of tho arc. 

Proposition 36. Theorem 


7’lie stroiifht line which joins the centre of a 
circle to the middle point of a chord is per- 
iwndicuto r to the chord. 

(\niccrsf‘ly^ the sfrniyht hue 
drawn from the ctoitre perpcii- ^ 
dicular to a ehord to’secis the f 0 \ 

chord. \ j 

Let ABC be Q whoso centre — g — 
is t^, and let AB be any 
chord. 

(i.) First, let the straight line OD he diawn 
from O to D, the middle ])oint of AB. 
It is required to jirove that/ GD is _L to AB. 
Proof .Join OA, OB. In tlie A« ADO, BDO, 
AD-BD(//vp.), 
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( )J3 is i*onnM<«n, 

OA - OJ^, siiuti llicv Jir»* ijulii. 

7). 

o.-K-li is a _ (Ih f. S), 

, 0.1) is .1. t(. AH. 

(ii.) A'^ain, li t ()J) ])i* drawn _L H) Ali. Tt is 
KMjuiivd to prove- that Ol) l>isecfs AH. 

J%(Kij\ III tin* ((mf(r>/ As .\])(), 

Hypoleiiuse ()A - IJypcjtiaiusi* OH, 

Ol) is eoiMiiioii. 

A A DO AHDO L>H). 

AD HD. 

( 'tn'ollxrif 1. Till' si i X f^fh I ///O' ii'hirli htsi’rl s X 
rJux'd xf rhflit xixfJt s pxssfs IhtxixfJi llx* rrxlrr. 

(\xxllxrif i?. .1 sirxxfhl I no’ i'xxhoI rx! x 

(‘n i'h> xt i/te/v IhxH I x'o fnunls. For it has lasai 
proved that, if tin* slrai'j;ht- liiu^ is eut ]>v thi‘ o 
al A and J:?, and OD is drawn 1 t<» AH, lln-n 
AD HD. lienee, if the* 0 cut the slraii^ht 
line a? a third point K, DK would als<» hi* iMpial 
to DH, whieh is impossible. 

Proposition 37. Theorem 


l\tfiixl rlxiifls nf X vnrh' iti'r njxxhsixnl Jl'inx 
llh‘ (t ilin'. ( 'ixn‘rrsi ‘1 If., i hiiri/s irlm h //>/' e/y///’- 
(hslxitl Ji'ixx flu' I't nh'i' xi'c nfuxl. 

Let AH, (d) lie eliords of a (•) 
wlin.se I'entrt' is O. .D/aw' O.M, 
0\ A lot he ehords. 

(i). First, let AH t'D. 

It is ri‘<|uire<l to pro\<‘ that AH 
and t’D are e(pii«listant from O, 



/e , O.M OX. 

7^■eo/. JoinOA,00. Sin/eO.Mis L<<>AH, 

OM biseels .Ali iVi'ofi. dtl). 
Similarly, ( )N biseels ('D. 

Jiuf ah' - CD (//a//.). 

/. till' halves of lh(‘s< lines ;ii‘e I'/pial, 
//.,AAI ( N. 

^rill'll, in the i lifhl xiixl*<f A''^b\AI, ( )( 'X", 
1I.VI...I muse < )A 1 1 ypol i'liiiso < )( \ 
and sidi* A M si/le ( ' N , 

.”. A'*^ 'iio e<|Ual (/‘/oy» 'JU), 


/. OAI OX. 

(li.) A'-ain, let OAl ()N. It Is re/piiied to 
provt* ( ha*. AH t '| ). 

As liefjjie, it- ean be provt'd that .AM and ('X 
aii‘ the liahes of AH and CD res]»<'et ivel y. 

Also, in tin* l iifhf -X nifh’il Af> OAM, 0('X, 

J 1 \ [lotenusi* 0,\ I lypolt niise 0( ’ 
andOM OX. 

.'. Am <ni* iMpial. 

AAl ('X. 

their doubles are opial, AH - OD. 

Proposition 38. Theorem 

O/ XII If hni I'Jxirds i,f x i ln-lr. Ihr o//e x’ltirh is 
'iirxrcf to I I/I’ i‘i’nti i: i.'i (ii'ndi-r ilixii Dir /mr mx/y 
n‘ini>ti\ ('ixiri'isi'hf., Ifh I'hm’il irliirli is /J/ ixIpi’ is 

'iirxii'i' III Ihc I'Piiln tJixn III* 

Ijel- AH, 0,1) be ehords of a ([) who.se eentre is 
O. Draw OM, OX ± to the eliords. 

(i.) Let O.M be < OX. It is 
re<piire<l to proye that 
AH is > (M>. 

Vrxof, .loin OA, OO. Then, 
as in Pro]). 37, it ean bt; shown 
that M and X are the middle 
]M)ints of AB ami T'D. 



Xow, since ..AMO is a right L 
Sijiiare on A.M - I squan* on MO 
squari‘ on AO {Pinii. :»D 
s<]iiare on 00 

sipiare on (IN I- sqnari' on XO {Pm}/. I’.p 
Blit, sijuare on MO is < square on NO (//»///, ). 
s((uare on A.M is > s/piare on ON, 

/'./'., AM is > ( 'N. 

AB is > VD. 

(ii.) Let AJi be > (M). It isrequireil to })r<ar 
that OAl is c: OX^. 

.\s Ix'fore, wi‘ liave 

Sqiiare on AM '■ s(|uare on MO sejuare <<\\ 
( 'yi ! sipiare mi X( ) 

But A.M > OX", siiu't* they .are the halvi's of 
.\B and (’1). 

squari' on .MO is < .sqii.are on XO, 

MO is <- XO. 

(% 11 'iilixrif. TliP (fi'i-xli'sl I'hix'il Ilf X rirrlr /.s Ih, 

ilixitx'li’r. For, its distaiua^ fiom the i-entio is 
h‘'S than lliat of any other chord. 

Proposition 39. Theorem 


77//' xixfli! xl llh’ rrnli’r nf X riirh' is ihnilil, ,,/ 
//»'• X/liflp xi //»/’ (•' Iifi'i'nirr. slxtuUiiif DU lh‘ 
SX/UC Xli‘. 


l.et AH>(' lie a 0 
who.c centre is O. 
Let AOH 1 h‘ the 
aiu;lc at tin* ti'iili’c 
an<l .\0P> an angle 
at I1 h‘ 0''’ which 
stand on the same 
arc AH. 



It i> re(|uired to pro\i‘ that _ AOJi is /loul)lc 
of _AOH. 

PiDiif. .Let OO (ait th('yj' again at D. 

'Phcii, sinia* OA - ( )( ’, 

^OAO - {Pniii. x). 

• _OAO 0('.\ ^ twic(‘ _OOA. 

But .lOAt' I ._00A _ DOA {Pm/i. 14) 

.L DOA - iwi( (! ^0(t\. 

Similarly, 1.D0B twice _0('B. 

.\dding thes(' results in Lig. I, and lakiii' 
their ditfeiciui' in Kig. ‘J, wa* gi;! 

z. AOB twice _A('B. 

Non;, ^riie [uojiosition is (rue whether ih* 
are .VB b(.‘ greater than, i‘(]iial to, oi' 1(^''S than 
half (he O'*. 

If tile arc AB is ifnxli r Ifixn half the Q" llic 
.1 AOB is n‘ili‘.»\ ‘i.p., greater than I ini right _ 
Hence tlie _ AOB is greater than />///■ rigid _ . 

If the are AB is pi[nxl in half tlie Q "', AB is 
a diameter, and the z. AOB two right _ s. 
lieiRai the AOB is~- a right .1. 

If the arc AB is Jpss lhan half the Q ', the 
.lAOB is less than Itrx right .is. ILmia) tin* 
Z. AOB is less than xix' right _ . 

We have, therefore, the following important 
corollaries. 

Vxrxllxnf 1. I'hp xui/Ju i/i a .sp/uiri/rle fK 
righi xugfp. 

Cvndlxrif 2. Tlip angle in a .segmi nt // ss 
a .semicircle is xbtu.sp,, and the angle in a .spguu nt 
greater than a .semicirrle is acute. 
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I \ DIA-RUBBER is dci ivt’d from Iho lat i« it'i‘rous 
' jnicos of certain tropical and Md)-tr(»pical 
plants. 'J'hc honour <»[ makini* this product 
known, and of tracin<j; its real oriirin, heloni^s 
to two rrenchinon, (’liarl<‘s d<* la (A)n<laniin(“, :i 
-i ientist, and Fresnean, an ciiijinccr. J.a ( onda- 
minc was sent by the Baris Acad'uny. in 1731, 
.iti a scientific; expedition to the capiator ; wlnlst 
111 Bern and Brazil he, in 1730, sent to the 
Academy some rolls c^f a blackish, resinous mass, 
known iiiwler the name, of cmntfvhnm'. He rcporlcal 
ihat "in the fore-its in the ]>rovjnee of Ksimaaldas 
jiows a tree' called Heve by tlie iiatixes; when 
I 111' bark is slij^ldly i‘»d white, milk-like iluid 
rims out, which hardens in the open air and 

hi'i onies black In tlic juovinc'e Quito 

l.iicn rnafcuial is coveaed with this |•(‘sin and is 
ilicn used likf‘ oil cloth. 'I’hc; same I rcc urow s on 
the batiks of the .Amazon Bivci and the Mamas call 
till' resinous fluid ‘ <‘.ahiichn.’ 'Idicv niakc* shoes <»f 
:l,\^•hich are waterproof, and wlicn smoked have the 
ippearance of leather; they also covcu* moulds 
made fia^m earth and shapc'd like bo' tics with 
I he matc'rial, and wIkmi the resin is dry tin* mould 
i' brtikcn up and removed throutfli tiic m*< k, and 
dills an unlna-akabh'. boltle, us‘‘ful f<»r prc.^ervini: 
all kinds of liquids is obiaincd." 

The* French botanist, Fusct-Aubh'l, dc'scribcal 
'he caoutchouc trc(' in his work on tlu‘ llora of 
ioiiana, in I72S, and 'j:a\e it, the n.anu' of llu'ni 
'iHifanK nsim. d’he f'rcxtld rla<tic<t Mas found by 
1.1 mes ilarrison, ;ind in the forests of Brahmaputra, 
;n As.sam, Roxburgh discowrcal the; Firu'i (Itfsiicti. 
i..»tcr, (NiiliLUiy described a, plant ol the jasmine 
'pcrics, L^rowiiii^ in Mada;^asrar, and yicldin;^ ;i 
orodiut not unlike (moutchoim. 

The Origin of India=rubber Erasers. 

l.atcr, in tbo year 17S(), HcMi.ssaiit and Maccpicr 
-acrccalc'd in dissolving tlic ic'-ms in turpentim*, 
pure', cllmi', and l)ij»j)cVs oil, snggc'.stmg at tla*. 
-one lime that the gum solution should be used 
lor making medical jirobc's and small tubes sm li 
I'l are used in Liboratoric’s. About this tinio 
IViestly drcivv all<*n1ion to the use of c.aoulchouc, 
and rcs'ommcmded it for etfai iug pencil mark''. 
Accordingly, small c'ubcs were* inlrodnccd foi 
this ]mrpose, to Mdiicli ihc name* of india-rn}d»er ’’ 
Mas applied, and this naim* has lu'cn rclaimal to 
tlio ])res('nt day. 

From 1780 to 1820 various ehc'iui.-ts .>^tud^cd ilu; 
ui.il-'rinl. (Iro.ssart made kiioM n 1h(‘ most con- 
\cuk*nt way ol making bottles, tidies, and other 
articles out of Rr-aziliaii caoutchouc by softening 
strips of suitable shape in ether, Mdiicli were tlu ii 
rolled rouiui a spindle, being tiiially )»ound up 
M'ilh rope; in drying the surface's united, thus 
giving the article tie* ch'sired shape. 

Solutions of india-rubber weie tried by various 
investigators for rendering cloth waterproof but 
it was not until the year 1823 lliat fliarles Macin- 
tosh, by dissolving caoutchouc in benzene, laid ihe 
foundation of the waterproof industry, which has 
taken the name of the inventor. There were many 
difliculties, however, si ill to be overcome ; tho 


material was not e:isy to iiianipiilate, dissolvi'd 
but slowly, and did not n'adily t ike the di'sin'd 
sliapi*. Tliest' imp(‘rfe"t ions were partially remedied 
in lS3<i, when 'I'liomas Hancock found that 
caoutcliouc cut into small si rips and energetically 
kncadi'd under the inllucncc «)f heat bi'canic 
inelastic hiil tough, and could then he pressed 
into any desired form. 'I'liis ga\c a rcmarkahli* 
impetus to the industry. Its cxistcni'c, however, 
would still have hcim very ])recarious hail it. not 
been for an ojiporlunc invention Nalur<d 
caoutchouc h.is the great defect of lu'ing extreiiu'ly 
seiisitivi* to changes of tcmpi'raturc. Under 
ordinary conditions it is very adhesivi* and sticky : 
heat renders it pitchy, w licnit gives o^f an unpleasant 
f)dour : cold, on tlu' other hand, causes it to Ix'- 
come hanl, and to lo.si; its ('l;is(ii;ity. It can 
rca<lily lx* imagini'd, Ihcri'forc, that a watcrjiroof 
garim nt whicli split and cracked in cold weather 
aiul hccamc sticky and odoriferous under th(* action 
of Ihc sun's rays could hardly lx; consiilcred satis- 
factory. 'riicse disadvaulagcs, therefore, at oiu' 
time (piit(‘ imperilled this progress of tho india- 
rubber imiiistry. 

The Discovery of Vulcanisation. It 

was in the year 18.3!) that an American, Uharlcs 
(Joodyt'ar, succeeded in solving tho jiroblem after 
ton years of eniTgctic n*scareli. His ])roi'ess 
consisted of siibjcc.ting a mixturo of eaoulcl)oue 
and liiu'ly ])owd('ri‘d sulphur tx> a higli temperature, 
the I'.ioulcliouo Ix'iug llieichy p'udered capable* of 
remaining elaslio at both lii'jh and low le-mpoia- 
tm»‘S. Tin; term was given to this 

proei'ss ami caontidior.c thus treated is (railed 
ct*U'n n :•<( d rxfdn r. 

From Ihc .innonuccnmiif of tin’s invr'ntioii and 
during the next twt'i.»y yi'ars gr(;at strid('s w'ero 
made in the production of riihhcr articli's, fre'sh dis- 
coveries and improv(‘nicnf.s following (piie-kly 
upon eim* another. Among these were.; HaTuxx'k’s 
nut hod of A uk'anisiMg in a sul]>hur hath, and the 
u.'-e' (d‘ cai hoii hivtulphide for ilissolving eaoulchom-. 
disi-ov(‘n‘<! l>y B.n kcs, wlio also patented the jirocess 
of \ uh'.tni.'^iiig liy imim'rsion in a bath of cldoridc 
of sulphur, the, .-oc.dh'd cold vidc<nusaiion. The 
iisi; of alkaline suljthiilc.s was ])roposed by Ucranl 
for vuleauising thin gooels, and a further discovery 
by (Joodyear resulteel in tho production of hare! 
nibbi'r gootls, or ehonite, by increasing tlie amount 
of snlplmr befoia; vulcanisation. Finally, Han- 
cock jiatcnlcel a ju'fs'css of moulding rubber goods 
which (oniicd the basis for tho ])roduction of a 
great variety of ol>jcct.s. 

3'h(* rcgeucral ion of vuh’aniscd lubber lias yet 
to be pcrf<*eted, being still an unsolved problem, 
altliougb of laic years great improvenicnls liava* 
been made in this direction. 

The Plants that Yield Rubber. 

Rnbb(;r-yielding ]>lants embrace a largo number of 
tree's, shrubs, lianas, and scvt'ral kinds of grass, 
grow'ing in the tropical eountrk'.s. 3’he juke- 
bearing vessels are situated in the interior rings of 
the bark and send nunu'rous f)raneh v(;ins in an 
outw.ird direction, whicli end near the surface; 
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iiion*! rarely tliey ju'netrato iiiwarflly tf) tlip pitli. 
It is maintained that after the plant has reached 
a certain a^j:e tlie hydrocarbon which ronstilntes 
india-rubber is no longer necessary to its life; 
but tl»e opposite view is also ludd by sonu', namely, 
that it affords nourishment to the ]>lant. I’pon an 
incision beinji ma(h‘ in the bark of a rubber-produc- 
ing ])lant a milky fluid flows out. whi« ii is called 
theA//c.r. Hy suitable tia'atnu'ut the mieros<'opical 
p|(.)bulcs suspended in the Hui<l unite' to form a. 
more or less solid substance, india-rubber, or, if 
the' lat(‘X be allowe'd to stand, thes(‘ jilobuh's rise 
to the sinface, like the craaim on milk. 'Flic 
l.itcx froeu rubbei trees Is a sli^jhtly-ee.louiaal 
li(juifi liaviiiii the eh-nsity of eia'am : it will mix 
with wat('r but iu)t with na])htha or <»tlu*r s<»lvents 
of india-rul)ber. Its Sfx'cilie ‘•ravity varies from 
I ‘02 to 1*41, whilst that of eaoutehoue lies b(*twee‘n 
and J ’0!i. 'Flu' penM'utaii;** of pine rubber 

in a lat(‘\ vaiii's (aaisidiaably : thi' best, that 
from till' Para tree in lirazil, eeuitains ,‘12 pe-r 
laait., to'.a'tlu'r A\ith 12 per (amt. of albuminoid 
and mineral eamst itiu'uts, and dO pea* ea'iit. of 
wati'r. 

All plants vK'hl'UL'^ a milky juica* do not (amtain 
rubbi i ; theie art' a larLU' number of such nia>wiuu‘ 
in temperate' climates -- for iustauee, the nettle, 
peippy, le'ttuce, e'astor eul plants, and n'c's- • 

winch cannot be* e'onside'ied as rubbe*r yie'ldinu 
plants. In fa"t, the* rubbe'r-produe'in**’ zone may 
be said to cons!^t of a be'lt oOl) mile*.> wi<le eimire-lin^' 
the 'jleibe at the* e<[Uate)r, A meM-f, w.nin eiiiiMte*. 
that is lo say of a te*m perature' of S(l' tei Kid-* F.. 
anel an ave*ra:je* rainfall of about SO inelu*s per 

annum, are* tlu* ii,e'ue'ral e-einelil ions m ea'ss.ny fe>r 

t he* pre>elue*tie)n e>f inelia-rubbe r ]tla ril eif eauume reia! 
value*, anel such |>re*vail within this reuiem. 

The Four Chief Orders of Rubber 

Plants. Iiubbe*r jilauts of xaiieuc- spe*eie's .ire 
feumel in eliOe*re*nt part^ e»f thi-- '/one, but tlu*y 
be'lone e*hie'tly tei femr botanical euelers, the* Hiift/ior 
hitivctr, the A rforai'iH the* A jux ifmau <v anel the* 
Aseff j)i<i(h (t . Ih'sides the* nature' and a.ee* of the* 
plant, its surreamel incs, the- soil, the* scasem, .me! 
cve*n the* hour eel e*ollt*ct iiii^, ;ifVe*ct the ipi.ditv «ind 
e|uaiifity etf the* latex. 'I'he* feillow iny are* thechie*f 
1 ulibe'r-yieldini* plants and the* elistrie-ts in wh.ie h 
the'V crow. 4'e> take' the* K x /i/i<)/hittr> a first, the* 

l/i Hd [ 1 1, a tre*e* attainimra he*icht eif 

freuu 70 te) lot) It., anef ^reiwim.; in Hra/JI, Par;i, 
anel \'ene*zue*la, yie*lel,s the pui'cst anel most estee*meHl 
comme*reial rubber, ^e*ne*rally kueiwn as Para 
ridibe-r. ddiis is neit the* tre-e orie. inally eliseo\rre*d 
by La (Vuulamine* and Fre'sneau, whi<*ii tmly viehls 
a peior, je*sine)us pioeluet. 'Fhe*n the* Munihnt 
tjldzinirii of (Vara | 2 1, whie-h suj>plie*s a well kneiwii 
branel of 1 .ibbe'r kne>wn as ”('e*ar;i sciajis." 'Fhis 
tre*i‘ i^rows eui dry, slemy seiil, anel will stand a 
prolonged elroni^ht. 'Flu* II out, on the* otlie'i* hand, 
r(*ejuires a lou-lyin^ we'lbwa tercel ^leumd. 

The two most impeirtant i ubber plants lu'lonciiur 
to the lAInniCid' (a kinel of the* Arlovar poi) are* the 
('(istdloa ihtsHcd [31 anel the* Fir N't r^ftsHra | 4 ), the* 
forme^r ranking; foremost ameuiLst the* Me*xie'an .md 
(’entral .Vmeriean rubbe'r trees. 4’he* Firn-s tfa-'fllra 
abounds iit Kasti'rn Asia anel (K*e'ania, l>ul is emly 
ejce*asionally me't with in Anu'iica ami Africa. As 
a Imtheuise* ami eiriiamental ])lant, a variety of this 
specie's is well known in Kuropc, where it thrives 
as lonu; as it is protee'ttd from the fre)st. 'Fhe 
Artovarpifs, or hmtd trrt\ also beloni's to this order. 
It is found ill Hurnm and Assam, and yields a viset us 
latex w hich is iiseel by the natives for makint' bird- 
lime. The tree ^row’s to a hei^rht eif from dO to 
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70 ft., and its fruit constitutes a very nourishing 
food. 

The African Rubber Trees. 'IT. 

Older A/ytCf/nftcov ineiudes a large num])er t)f 
ruhher-yielding ])lants. 'Fho Lttudttlphia.^ fSJ, of 
which there* are many vari(*ti('s, are> a spt'cic's of Ihi , 
orele*!*, anti .are very good ruliher-yielding lianas foun<l 
thiauighouf the trnples of Africa and Mad.'igasc.ii . 
'Fhe J/iincortiid, anothe'i* memher of the same family, 
is a lateseent shruh LM’owing in eerteiiri jiarts of Sout*. 
.\m<‘rie.i. It siipplie's a very exee'llent hraiiel knt)\\ii 
as M (tn(j(th( ir<i rubber, 'i'he Kich.vin, reiiauinl 
F nidmuht, is an .Afriean ruhlier tree, oecurriiiL; 
oil tlie west coast from »Sierra Tiet>ne to the (.'ouvu 
State, ;in<l in the hinteihmel. it has only Inin 
reeeigMised ;is .a valuable* rubber-yielding plaill sirn »• 
I SIM. It grows tt) a lie'iglit of from dO to 00 fi.. 
with a straight, eireid.'ir trunk, and lias the fnrllur 
aelv.mtage of being .-eelaptablt* for transplantation. 
’Flu* ( \irpodiH ns .iml ('Htnndra are twee ereepiuj 
plant*-. ;dso belonging te^ this eirder, and are* im.lige'neiii-^ 
te) t he (\»ngo State, Tlu*y yi‘‘l‘l rool-ntfdnr, so-ea'lc<) 
eiwing te) its bt'ing pre)eurt*el from the main rooi 

bram he‘s. 

liubbe'f pl.nits bt*lnnging te)tlie* ilsrlt /lindt (tO)y<\r: 
are m)t e)f ijre'at im porlanee, anel do m)t e*all fe)r ;in\ 
spt*eial mention. 

'File* v.iseular svstem eif all riibb(*r plants is imi 
ex letly the same*. It is e-spceially we'll (leve*le)pe!l 
111 tile' Fir ns spe'eii',*-. 'Fla* age' at whie-h dillVreul 
rnbhe'r pre)dueing pi. nils hear alse) \arie*s greally. 
thus, it is id or 20 years before' the Ihrm hr(('<i(i( 
is re'ady te) b«' lap)i«*d. while the* Mdnilufl .end tin* 
I'ictoitt yield we'll at 10 years. 4’he epiantilN of 
ruhl»e*r in the* late*\ llue t iiate's wit li eei laiii e*e)iielit lenis: 
if the* .soil be* toe) d.imp ;iml me)ist, il be’e-omc- 
watery, while* ;i dry s<*asr)n re'uelers it liehe'r, hut 
more* dit1ie*ull to eoile'd. It e.)l’ten reaehe's |0 pei 

eetil., hut b") pe*r e*(‘ul. is re*garde*d .-is the* le)W('*-l 
\Ki rk.ehle* tie lire*. • 

'Flie-re* is ne)el()ul)( tli.il in e(‘rtain disi rie'ts I h('de*sire‘ 
to obtain ruhlx'i* at all ee)s(s has le*el to 'U'ls whicli 
e*.m he* ele*.*-eril)<*d .'is ne)thing slmrt eif w'anlon W'l-^te. 
In the* Cemeo State in partieul.-ir the* e*e)lleetion of 
rubber has be*i'n pursiu'd w’ith the* utmost barbarism 
am! ra p.ieity ami eli'<re‘garel eif future* pje)eiue t i\ (‘UC" 
of tin* lie'e's; it is to be* lieipf*'! tli.'it ;i me)re ia t iotial 
si, etc of atb'iirs will be* spea'dily iiitre)diie‘e*d into 1lii> 
<b.*-lriet. which j- probably tlie* riehe*sl eae)U telif)U'' 
pre)elueiug l.-uid in (le* world. Ke'eent re'ports from 
South Aiimriean nd)ber elisfrie ts are e)n the wliole 
sali'-la« toiy, the te‘mle*m*y being te) me>re' rat ion. il 
man.ige'ine'tit of e-aoute-lieme*. ])rodue‘t ie)n, but 111* 
unee*rt;eiu stale* e)f ])olitieal alfaiisin maiiySoulIt 
Aim*iie,ni States e)fteii i*emle‘rs the* business jnc 
eariou". 

How the Latex is Collected in South 
America. 'Fhe ee)ll(‘e*tiejn of the latex reejuires 
<*.n‘e .'iml e‘x perie*rie*e'. 'Fliere are tw'o ree'ognbeel 
me*! hods by which it is e)))taim'el from the rubber 
tree's. One* by felling the trees, and the other by 
tapping — -that is, making ine*isions in the hark. 
'Fhe former gives the* larger yield at the time, but. .'is 
a getiend pr.-ee-t ie*e, is extremely wasteful, ami is only 
])(*rmis>ihl(* when the trt*e would in any ease ele*cay 
after the* first lapping, and secondly when .-i virgin 
fore'st reepiire's thinning out. 'Fhe best me'thoel 
of lap])ing is that empkiyed on tlie Amazon. The* 
si^rimjnrrio or ranrlirro, as the^ eolleett)!* is ealk'el, 
starts at dawn, his inij)l(*ments consisting of 
small, short -handled axe, emailed a inacliado^ a paik 
and dri]) tins. 'Fhe stems of the trees selected 
for Ids e>])eratieuis having been eairefully eleaneal, 
and the ground re>und about swept, he proe^i'cds 
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to ni-'ike about twelve incisions in every tree ; 
the cuts must be deep enough to allow tho latex 
to flow, but not severe enough to damage the. trees. 
Making vertical cuts, one Ik'Iow another, from a 
height that can be reached down to the ground is 
(he simplest and easiest way, but some collectors 
jtrefer to make V-shaped or curved incisions. Careful 
tap]»ingdoe.s not appear to liurt the llnra tree, but 
if carelessly and irregularly cut, the yield of latex 
diminishes after tho third year, and eventually 
. (‘ases altogether. The seringuerio 
generally selects from 100 to 150 
trees, which he divides into 
three sections, upon one of 
which he ojW'rates each day. 

The best season for collecting 
III llrazil is from the end of 
August to tho beginning of 
.hinu.iry, and about twenty 
(;i])))ings aro made every year; 
more would tend to iuipuveri^h 
tlie trees. A tin cup is fixed by 
moans of clay under ea<di iti- 
l isioii to receive tho latex, the 
((iiantity of wb'ich varies witli 
(lie season, whether wet or dry, 

,(ud aiuMirdiiig to tho age of tlu'. 

It'f'o; 150 trees tapped 20 times 
a year aro calculated to yiehl 
about 14 cwt. of tM'ude riilduM-, 
lla\ing eollectetl his rubber, he 
laiii'is it to Mnnaos or Para, 
ilirough an agent. 

Collecting in the Old World. Eniilish 
rom panics have of n'cent years started collecting 
III Prazil, bub w ith what success is not yet cvidmit. 
I'ho above method of tap])ing, wilh slight variations, 
i-; ill vnguo throughout »South Aima ica. d’ho ( eiitral 
American rubber plant, 6'</,s//7A>a c/u.s7/m [3], «loes 
not' roipiifi' such a largo incision; in fact, instead of 
I cut a hol(‘ merely is made- in the bark. A variety 
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adopted in Australia aro to a certain extent similar 
to those of Asia, but unless the natives are sujiervised 
they cause needless destruction; for iiistanee, a 
liana .a foot or so thick will be cut into pieces, 
which arc then held over vessels to receive the latex, 
the ilow IxMiig aeecleratod by heating. It can 
easily hit understooil that indifTerent ta]>ping 
causes an admixtiin* of sap with the latex, which is 
pn'jmlieial to tlu‘ (|uality of the rubber, 'rhia, there* 
fore, also points to the necessit y of conducting tho 
o] K-ration carefully, apart from 
tlu*. preservation of the tree. 
Spt-i-ial kniv»‘s arc now matlc 
for llio purpose of tapping tho 
various kinds of rubber trees. 

Preparing the Caout« 
chouc. Having eollee.ted the 
latex, the next operation is to 
separate the eaoiilchoue, which 
is elfeited by coagulation in 
many ways. For the prepara- 
tion of the Pani rubber, on tho 
Amazon, tho tins containing tho 
collected latex aro emptied into 
a. \essel. or if tho trees aro eon- 
\(‘nieiilly situali-d, tho entire 
collection is placed in a tank 
until tho coagulation jiroiress is 
ready to be carried out. A fire 
liaving been lighte<l in a specially 
constructcMl oven, palm nuts 
all' ailded to produce a thick smoke, on the lower 
.\m.izon. wliil(‘ in other districts tho smoke from a 
woo<l fire is considcMcd sidlicMcnlly thick. 'Taking 
.V long wuodmi jonn, or paddle, the e,auchero 
dips the blade into a pail of latex, and then (’xposcs 
it each side alternately to the smoko; the nuiisluro 
in the lat4‘X is t-va]»oratcd by tho heat, and the first 
thin layer of rublxM* is formed; llio woodi-u insfru- 
mciit. is again dipped in the lati-x, aiul the process 
repe.ited until a suflicicntly thuk layer of’ caoutchouc 
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of methods aro em])loyed in Africa, and in many 
parts the natives have no hesitation in saciilicing 
tiio trees so long as they procure the rubber. In 
cfllecting caoutebouo from the Ficus s^^ccics in 
Asia, care is exercised in making incisions to cut 
just down to tho cambium layer, but not to penetrate 
the wood, 80 that the w'ound.s heal as soon as possible. 
The best months for collecting in India are February 
and March, and also in August, for although tho 
quantity of latex obtained is not so large, it is very 
iuueh richer during these months. 1’he methods 


is ohtaiucil. 'The thin coat is removeil from the form 
by cutting it open with a knife, and in this way a 
W’orkjuau can make- from four to five- ])()und.s of 
rubber in an h<»ur, d’he usual lumps, not urdike 
loave.s, in which lower Amazon rubber comes on the 
market arc termed bif<cuitsy vvhkdi are still moist 
wdit‘u removed from tho forms, and havi^ to be 
dried two or three days in tho snn. Smoking in 
this manner is undoubtedly tedious, but taken in 
conjunction with the excellent (piality of the latex, 
it produces the finest rubber in the wmrkl, known 
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as Para rubhr. The action of the smoke is anti- 
septic, thus preventing fermentation and decom- 
position. Para rubber of a less fine quality, known 
as Para groam, Para entre/ina, and negro heads, are 
prepared from the residues of caoutchouc which 
adhere to the wounds. They are formed into flat 
balls, and these are dii)])cd into fresh latex and 
smoked. In outward A)q)earance they resemble 
fine Para, ))ut if cut open it is apparent that the 
rubber is of less value, being diriy and incom- 
pletely coagulated. 

Coagulation by Boiling. Boiling the latex 
is another means of coagulation employed in (.’entral 
America for the latex from Castilloa trees. The 
crude rubber collects on the top, and is then pressed. 
Tliis method, however, is defee live, as jaessing is 
not Huffieient to lemovc all the moisture, so that 
the rubber is inters|K'rscd w'ith bubbles filled with 
a thick, green fluid, lm])roved methods of coagula- 
ting this latex have been introduced in Mexico, sea 
salt being cm]>loycd, since the rubber is much 
cleaner and nearly as elastic as that from Brazil. 
For coagulating the latex of the Funtiimia, the 
African rubber tree, the boiling process apj)ears to 
be the most suitable, and entails but little labour.' 
The latex is first mixed with water, then boiled, and 
afterwards thrown into a vessel containing cold 
water; the rubber, which has now acquired some 
consistency, is ])resscd, and drawn out like a 
sausage; it is then cut up, and dried in the shade. 
It is then ready to b(‘ shi])ped. 'The root rubber 
of South Africa from the Carpodinnsirnd Clifandra 
s[X‘cics is obtained by a similar method. The 
roots are cut into pieces about eight inches long, 
and placed in the sun for five or six days; they are 
then immersed in water for ten days, ^jcaten with 
sticks, and boiled in water, finally being beaten 
again. The ])ro(luet, Iiow(5ver, is of an inferior 
(pialily, frecjuently containing as much as 50 |)er 
cent, of foreign substances. !m])rovc<i mechanical 
means are Ix'ing tried for the ])urpose of HC))a rating 
the rubber more perfectly. 

Coagulation by Natural Heat. A 

very primitive way of coagulating the latex by 
natural heat employed by certain East African 
tribes consists of merely taj)ping the trees and 
allowing the latex to flow on the ground, where its 
moisture is quickly absorbed by the hot, dry soil; 
needless to say, this rubber is largely contaminated 
with vegetable and mineral im})urities, and the 
nitrogenous substances retained in the rubber 
render it soft, sticky, and odoriferous. Another 
curious method by which the natives of East Africa 
obtain rubber eoiisisis of smearing the latex as it 
rims from the trees over their own bodies; when dry, 
it is ])eeled off and rolled into balls. 

Ceara Rubber. Ctara rubber, obtained from 
the latex of the Manihot glaziowii \2\, is collected 
by the following jirocess, which is also employed 
in West Africa and India. The ground around the 
tree is cleared and covered with banana leaves. 
As the latex is much thicker than that of the Para 
rubber tree it flows out slowly, and in many cases 
coagulates before it reaches the ground. After 
drying on the trees for two or three days, it is 
removed and formed into balls. Ceara rubber 
is of good quality, but liable to fermentation unless 
stored in a cold, drv placie ; that which is collected 
from the ground often contains impurities. When 
tapping FicAut trees in India, mats made of thin strips 
of bamboo are employed in a similar way for catchi^ 
the latex. These are moved about on the ground 
by boys until quite covered over by the dripping 
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latex. After forty -eight hours a skin sufficiently tough 
to bo pulled off is formed, and this is then dried. 
The latex that coagulates in the cuts is of a reddish 
brown colour, and after pieces of bark and the 
impurities have l^een removed, the dried riiblx^r 
is pressed into culjes of a hundredw^eight each, whieli 
are wrapjxid in white cloths for transport. Crude 
rubber has recently been jdaced on the market 
in the foi’iu of blocks, termed block rubber, and in 
this convenient form it finds great favour. 

The latex of the Hancornia is coagulated in 
Bahia by adding an equal quantity of water, and, 
after allowing the mixture to stand, skimming 
off the iij)iK‘r layer consisting of raw rubber, which 
is dried, and is then ready for sale. This method 
is also employed in some parts of toitral America 
and Assam, though it is not to be recommended, 
since a c(*rtain (piantity of uncoagulated latex 
remains ; the rubber itself, however, is of a good, 
strong quality. Another similar ))rocess is used 
by the natives of the (iJongo for coagulating tlic 
latex of the Landolphias. The latex is conducted 
from the incision into a bottle, and mixed with four 
or five times its quantity of water; the caoutchouc 
rises to the top on .standing, and the lower watery 
layer is rim off from the bottom. The eaoutehouc 
is then further coagulated, kneaded, and dried, 
hut it is very liable to fermentation, as it contains 
too much water, and also nitrogenous matters. 

Coagulation by Chemical Agents. 

Various chemical reagents have been auggestcil 
from time to time. Strauss recommended the 
addition of a solution of alum, which brings 
about ininicdiate coagulation, but it has th(‘ 
great defect of causing the rubber to speedily lose 
its elasticity. Both sulphuric acid and salt also 
effect ra])kl coagulation, the antiseptic proiK;rtics 
of the latter giving it an advantage over the acid, 
which it has accordingly sujicrseded in sou 
districts. Chemical treatment is chiefly utilised 
in America and Africa. In addition to thest: 
reagents, soapsuds have been tried in Peru f( 
coagulating the latex from the Hancornia. Ahoi 
half a pound of soap dissolved in two pails of wat< 
is sufficient for fl.5 lb. of latex ; the liquids an- 
thoroughly agitated together; when coagulated, 
the rubber is removed in the form of a block. 

Alcohol also gives very good results in effecting 
coagulation, but is too expensive. 

Certain vegetables juices and infiision.s containing 
an organic acid are employed in Madagascar and 
parts of South America, but these offer no special 
aelvantages. 

Use of Machinery. Coagulat ion by machinery 
is now practised in India and Ciiylon. llie latex 
is lirst freed from all impurities by passing it 
through a centrifugal strainer, and it is then run 
into a settling tank until a sufficiently loi'go quantity 
has accumulated for further treatment. Meanwhile 
mechanical stirrers, with which the tanks arc pro- 
vided, keep the latex thoroughly mixed with the 
pre.servatives ammonia and formalin; by this means 
it can be stored for several days. The latex is then 
passed through the smoking machine, which is an 
arrangement whereby, in running over a series of 
])]atcs, it is exposed to the influence of smoke from a 
fire made from wood steeped in creosote. Fjnahy 
the latex is coagulated with acid, either in a 
^cial appliance or in ordinary settling tanks. 
Rubber prepared in this way is, ot course, infinitely 
to be preferred to the frequently greatly contami- 
nated product resulting from native methods in 
Africa and parts of America. 
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Cultivating Rubber Trees. By fnr the 

largest jH'oportion of rubber produced at present is 
obtained from naturaUy groxm trees. The cuUimiion 
of nibber-])roducing plants has, however, l)eon 
vigorously taken up of late years, and largo areas 
have been ])lanted with rubber trees, es|^eially 
in India, Ceylon, the Malay Peninsula, and the 
French Colonies. Small plants have been found to 
give very satisfactory results. Hovea ])lants, for 
instance, are grown in nurseries until about 20 in. 
high; they are then eut olf about 4 in. above the 
roots, and ]>aeked in a K|)oeial way in eases, lii 
this state they have undergone a six weeks’ journey, 
and when planted out have only had a juortality 
of 2 per cent. 

S€‘eds of the Ifcvea brasilirnfu's were obtained 
from the .i\inazou district some thirty years ago. 
These w'ere \)i opagate<l in 
Kew and the ])lauts dis- 
tributed to various bot- 
anical gardens in the 
Colonies. Ceylon suc- 
ceeded best in tlie early 
cultivation, and as the 
trans])ortcd plants grew 
and gave seed these were 
given out to planters. 

( Va ra ( M a n i hot f/laz io wi i) 
and Ckistilloa dostiva w'orc 
also ]>lanted, the former 
being the favourite. 

(Jraduully, however, the 
claims of the Jlevea were 
leeognised, and the pro* 

])orlion of tlie other now' 
e.xisting or being ])lanted 
is small. In 1808 alone 
about 7r)0 aer(‘s were 
]»lanted in rubber in 
(.Vylon. "I’his grew to 2,500 
acres in 1001. At the* ] »re - 
sent time it is estimated 
tl)at ovcM* 100,000 acres 
are planted in rubber. 

The Superiority 
of the Hevea. * The 
selection of the most 
suitable kind of tree 
miturally depends upon 
the district, but certain 
s|»eeies have advantages 
over others. O’he Ficun 
dadint is slow' in grow ing, 
but its cultivation in India 
success. 

The l{(i\a hmsilU nsis 1ms been iiiiroduced into 
the Malay State with eminently satisfactj>ry 
results, climatic conditions being here as favourable 
for its grow'tl) as in its home in Brazil, and about 
OO.tKK) acres liav(‘ already been ])laiited with this 
tree. O'he Fatitumia dodicn appears to lx* the 
rubber plant that is most suited for African eiiltiva- 
lion, and in many districts it is to be preferred to 
the Limddphm^ although it is maintained that it 
does not ))n)duce such good <pmlity rubber. M ilh 
the pro|H*r treatment, however, Uiis could be 
improved. . Jts cultivation offers few diftieullies; 
the seedlings arc planted lb ft. to 17 ft. aj»art after 
clearing the undergrowth, and need no further 
attention, which is very advantageous. 


Cliveii .suitable soil and oliinute, the cultivation of 
the Hevea is simple. The seeds are either jdanted 
at stake — that is, planted in the spot to be occupied 
by the tree — or grown in nurseries, and then 
planted out. The number ]>lnnted to the acre 
is 150 or upwards to 200. The tree recpiires good, 
deep soil, w'ith i)lenty of water. It is generally con- 
sidered that at least 80 in. per annum, with no 
very long dry season is the minimum. After the seeds 
or ])lanls are i)ut out, careful w'atoh has to be 
kc]»t that they arc not destroyed by vermin or wild 
animals. The weeds are kept dowai — a somewhat 
expensive iton — until the trees (about the third 
or fourtli year) have grown large enough to chock 
the undergrowth. Well -growing trees can be tapped 
in the lifth year. It is estimated that on the 
a\erage a ,si\-year-old tree will give J lb. of dry 
rubber ; a seven-year-old, 

1 11). ; a t(*n - year - old, 

2 lb. to 3 lb. ; and a 
sixteen-year-old, at least 
5 lb. ’riie cost of clearing, 
planting, and tending 
rubber until it is six 
years old is estimated at 
£20 per acre in Ceylon. In 
these iK)t(‘s (Vylon is only 
taken as a ty])ical instan<'e 
of what is going on in 
other tropical eonnlries. 

Tapping. Tai)ping 
the rubber trees is ctm* 
ducted on the estates in 
a very regular manner. 
Caro has to be taken 
(hat only the bark is eut 
and (he wood of the tree 
left untouched. N'arious 
knives have been invented 
to perform this duty. 
Th^^ ]>rineij»al method 
now employed is to 
make a preliminary eut, 
either a s])iral round the 
tree 16] or a less distance, 
or only a. short, oblicjiie 
cut. 'riiebarkat the foot 
of this eut is trimmed 
aw'jiy eve?y seeoiid day 
or so. th(5 latex collected 
in a Clip, mixed with 
latex fi;om other trees, and 
then taken to the factory. 

Hero it is allowed to coagulate, until the soft, 
.'-‘pongy Jiiass of rubber can be lifted out. It is then 
washed by hand or ])ut through a regular washing 
machine. It is then dried thon)ughly. Deter- 
mined by the method which has bee!) <*m|)loyed, 
this ])lantation nibher comes u))on the market in 
either biM uits, sheet, crep»\ or block rubber, tlu! 
latter being shc*et, which has been dried in vaenum. 
;iiu! while still hot and somewhat soft, ])resHed 
inti) a solid l/l()i‘k. Such plantation rubber well 
prepared brings about 8d. per lb. more than tine 
Para, since it is niueh purer and <lrier. As 
rubber for manufacture, however, it has not 
eommendfd itself to the makers, who consider it 
weaker tnan tine Para. [The drawings in this 
article are from “Rubber, Cntta-percba, and 
Palula,” by F. Clouth. Maclarcii.] 
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HEALTH THE BEST HOUSE TO LIVE IN 


from 


The Material of which a Healthy House is Made. Conditions of Perfect 
Sanitation. How Infection may be Averted. Isolation and Disinfection 


By Dr. A. T. SCHOFIELD 


A HEALTHY dwelling should stand on dry 
^ soil, should have light rooms, and be of 
cheerful aspect. There sliould be good ventila- 
tion, perfect drainage, abundant pure waku*, and 
dry foundation ; walls, roof, and the corners of 
the house should be to the points of the com- 
pass. The living-rooms should face south and 
west; the working and breakfast rooms, stairs, 
and larders north and east; the lied-rooins 
north-east 01. This gives the morning sun. 
and leaves them cool at night and in the day. 
All morning rooms should face east. 

Sick bod-rooms and nurseries should 
be south-east. 

Houses should not be back to ^ 

baiik in close courts or alleys. Every ^ 

house must have a space in the front 
and back at least equal to its own 
height. In temperate climates, the 
distance between two opposite build- \ 

ings must be twice the height of the 
higher one. . , , ' ^ 4. iiorsEi 

In an artisan s house of four points ( 
rooms in two storeys, the bottom 
floor is 9 ft. high, the top 8 ft. The front room 
has 150 sq. ft., the back room (scullery) 7o ft., 
the front bed-room 80 ft., the others 50 ft., 
with fireplaces in all. 

For a healthy house, these conditions must 
1x5 maintained : 

1. The site, free from offensive made soil, 
must be covered with concrete. 

2. The external walls thick enough to resist 
damp. 

3. An efficient damp-proof course in all 
internal and external walls. 

4. Weather-tight roof. 

5. Good light and ventilation in all rooms 
and passages. 

6. Good, airtight sewerage. 

7. Pure water, well stored. 

Houses should not be too crowded ; 48 six- 
roomed cottages to the acre is enough, holding 
240 people. In model dwellings there are over 
1,000 to the acre. 

Basements. In basements the drainage 
must be good, and the stwago not under the 
house. If built on an old bri».li^;‘ld, all pits and 
hollows near must bo 

drained ; if on made 

earth, the soil should 

have stood for two years 6. rollej) joints 

before being built upon. 

Basemento must either have a concrete floor 
6 in. to 8 in. thick, or one of puddled clay ; if 
neither, then theref should bo 9 in. between 
earth and floor for ventilation, but this is the 
least desirable of the three. 

Notice the height of the subsoil water. Hrere 


ihvrv, [5]. 


id on dry must be no foul sewer near. If the foundation 
ind be of for the walls is not good, a foundation must be 
►d ventila- put in for them, four times as broad as the walls, 
ivaku', and There must be free ventilation under the floors, 
corners of and it should be noted that iron gratings arc 

the com- better than perforated bricks. Concrete is a 

louth and good protection against damp, 

ns, stairs. Houses are like sponges ; they suck up all the 
lx5d-rooins gases out of the ^ound. The water and gases in 
ning sun. tiie earth move in ourrmts. There is a record 

the day. of an empty beef tin being carried seven miles 

^ underground by the subsoil water. 

Concrete serves as a floor. If wood 
^ is required, it need onl^ bo 3 in. above 

Wood-biick floors are best, or 
^ concrete for all basement rooms. 

Walls. Walls should have 
broad footings after the solid earth 
reached. A damp-proof 
y/ course must be inserted. There 

should bo no earth against the wall. 
4. irorsEBriLTTororR H there be any, the wall must be 
POINTS OF COMPASS hollow till abovo the earth, 

and two damp courses inserted 
font room tlu‘n^ [5]. The moisture rises from the sides 

ry) 75 ft.. of the walls as well as the base, also from soil 

?rs 50 ft., splashiiigs. A damp course may be made in 

the wall of slate, stone, vitrilied slabs, glazed 
ions must bricks, or asphalto rock that does not squeeze 
out with weight. 

iiade soil. Bricks are made of clay, which 

is alumina and silica ; of marl ; 
of the same substance mix oil 
^ with lime, and of loam, a light. 

• ^ sandy clay. A brick should 

weigh seven pounds, and can 
hold one pint of water. Mortar 
all rooms i*osrxTON or should bo one part lime and 
DAMP COURSES three parts clean sand (no soa 

a. Upper course shells) and frcsh water— never 
0. Ground ajfainst i. ' 
wall c. Lower salt. 

; 48 six- course If stone be used, sandstone 

i, holding of various colours, according to 

) are over the iron in it, is good ; or limestone. Portland 
stone is also good ; bathstone is soft and 
drainage crumbly. Magnesia limestone is really con- 
inder the solidated Epsom salts. The Houses of Parlia- 
1 pits and ment are built of this. 

In 100,000 bricks there are 10,000 gallons of 
. “ building water.” Each brick will ateorb 1 lb. 

of water. In old houses all this has evaporated, 
JOINTS and the pores are full of air ; in new ones much 
is retained. Water keeps the walls too cold, and 
rete floor the air condenses in the rooms, 
clay ; if Water glass (silicate of potash) renders soft 
between stone impervious to damp and decay. Inter- 
lis is the walling bricks, etc., can he enamelled” with 
it. To find if the walls are dry enouti^, pick out 
r. l\ere bits of mortar. These should not have above 
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5 per cent, of water in tliem. In building, 
English bond is better hygienically than 
Flemish. In the latter, whole bricks (not 
bats — half bricks) should always lx? used for 
“ headers.” 

A 9 in. wall is not enough externally to prevent 
weather from ixinetrating “ header ” bricks. It 
must be 14 in., or more if of stone. This is 
important, as an 
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7. DIMINISHING PirES 




8. STRrTT S l*IPES 


even temix^ra- 
ture in the house 
depends on the 
thickness of the 
walls. 

On the wettest, 
or “ weather ” 
side of the 
house, there 
should be slate or j)itch 
or Portland cement ; or 
the wall may Ix^ tiled 

or rough cast, oj* slated * 

with a cavity. A cavity 

wall does not interfere with natural ventilation. 

Concrete is goorl for Avails, and so is terra cotta. 
Party AA^alls should bc^ 9 in. thick, and carried 
ifi in. above the roof. Bathstonc facings and 
stucco are both bad, and constantly require 
painting. Th(^ law is that a house two storeys 
high (25 ft.) must havc^ a minimum thuhness 
of one brick (0 in.) ; if over 25 ft., then l.J bricks 
for the first storey, and one brick after ; if over 
35 ft., two bricks for tAvo storeys, and IJ bricks 
for the rest ; if over 50 ft., then 2.J bricks for the 
tirst story, tAvo for the next, 2 and IJ for the 
others. 5Iodern American buildings of steel, 
filled in Avith stone and brick, alter all these 
<*alculaiions. 

Inside Avails can be glazed with tiles, plastered, 
eoA^ered Avith imjxn'vious paint or washing pa|x*r, 
or a new slieet of tin painted on one side, wliich 
IS admirable for ])antrics, bath-rooms, etc. 
( Ceilings are made of lath and plaster, to deaden 
the sound. Floors are tongued and grooA^ed, or 
caulked, (/arpets should Ix' in scpiares, and not 
tit into corners. 

The Roof. The slates of a roof are laid ou 
hoarding covered with felt. “ ( 'ountess ” slates are 
20 in. by 10 in., and are best Avith a 3-in. overla]), a 
lead gutter, and cement joints round the clumiiey 
stacks. All*channels should Ixa of sheet lead. 
.'Vvoid nails in lead roofAvork, because galvanic; 
action sets up. HaA^e rolled joints to allow 

expansion .. ... 

Hows of houses should run north and south, 
and there should Ix'- no borrovA^ed liglits. M3ieo> 
retically the kitchen is always Ix^st at the top 
of the house. Hinged windows are Ixjtter than 
those built on the sash princijile, and can he 
more easily cleaned outside. 

All closets should be sepaiate rooms, w<41 
ventilated into the external air. 17iey should 
be in the external wall Avith a window 2 ft. 
square, and be supplied with a separate cistern 
and ventilated with air bricks. This also applies 
to the larder. The kitchen should be well 
ventilated into the air. The coal-cellar should 
he cut off from the house on account of the 


gases given off. There must lie no dry rot in 
the wood for there is no cure for this Avhen it 
has once set in. Gas dry meters should bo 
fitted with Stott’s gas regulator to avoid Haring 
and to save the gas. 

No AA’ater-pipes must run on outside Avails 
unless protected Avith felt. Wlici’c necessary 
taps should 1x3 marked “ Main ” or “ Cistern.’’ 
In buildings generally avoid all porous absor- 
lx3nt materials — tluwe should he no damp 
* anywhcr(\ 

Furniture. In rooms the style of furni- 
l-ure is getting more Oriental. Woollen linngings 
should be avoided ; they encourag(‘ dirt. A 
velvet boudoir in Mayfair nearly caused the 
death of a well-knoAvu doctor. PlainiK'ss and 
cleanliness should Ix^ insisted on in toAvns, and 
AA'liile the bareness of a hospital ward is un- 
desirable all needless hangings and other dirt 
traps sliould be avoided. Tile basemenl. 
especially, should he kept clean and fre(‘. from 
hoarded rubbish. 

Arsenic is still found in some Avall-papors not 
necessarily green, as avcH as in gieen lamp- 
shadcis, etc. ; but it is only injurious Avhen the 
dust is brushed off and jiarticles are alloAved to 
lly about in the air. Befon* noAV a pair of 
gloves dyed with arsenic havi* caused a])parenl 
“hay fever ’'—in reality, symptoms of poison- 
ing. If the health deteriorates Avitliout ap])arent 
cause it is probably due to sewer gas— less 
probably to arsenic, (dazed Avashing ])a|x?r oi 
])aint on all Avails is, of eouise, tlie best kind of 
covering. 

Any articles siqiposed to eoutain arsenic can 
be tested at a mo(l(‘iat(* cost, or perhaps free of 
exjiense, by tlie borough analyst of tiic borougli 
or district eouneil. 

To test arsiMiie, four scjuan* inches of paja r 
should be jilaced in a test tube 
half full of water, with one tea- 



I, 2,. and o. Sidf druins 4. Main drain open in inspection 
clminber 5. Main drain <>. Diseonnectin^Miap 7. Inspection 
nnn S. Drain to sewer t). Eresh air inlet 10. (Irating niteli 

II. Airtitfhtemer 12. Condenslijjfdoim* 111. Seal 14. Glazed 

brleks i.'i. Cctneiit U». 17. Ordinary joint IS. VVnIer 

joint auioinatieully sealed by eoiKlenMatioii 

bright copper or platinum Avire. If it turns 
black, there is a quantity of arsenic. If it 
Ixjcomes covered all over In half an hour or 
less, there is a pr oportion of arsenic ; if not 
covered there is none. Merc blotches do not 
count. 
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House Sanitation* A drain should be to some form of the syphon again [11]. The point 

4 in. in diameter ; in large mansions it may be is to have as few traps as possible. They all 

6 in., and in public institutions 9 in. ; but the avert the flow and encouraj^ stagnation of solids 
smaller it is, the l)etter the flow. It should be and decomposing water. The water seal gives 
Ix'.dded in 0 in. of solid concrete so that if there them, of course, all their efficiency and consists 
should be a leakage or a fracture nothing can of a certain amoimt of water which settles in 
escape. It should never be carried, even with the lowest part of the bend, and, fllling the pipe, 
these precautions, underneath the house. then cuts off the air on one side from that on 

All branches or connections should join at an the other. This seal [12] is generally 2 in. to 3 in. 
angle like a Y and not at right angles like a T. deep above the bend of the pijie. The water tends 

The drain must run from point to point in a to dry up in summer if the drains are not used, 
straight line in true gradients, with an even fall, All traps should have their inlet vertical to 

which should be 1 in 50 on an average, or 1 in secure a good fall, and the outlet inclined. The 

40 for 4-in. pipes, 1 in CO for 6-in., 1 in 00 for inlet, also, must be higher than the outlet. 

9-in. pipes. Witli the usual gradient the velocity The latter should be egg-shaped in section, 
of the flow is 3 ft. to 4 ft. per second. In a 4-in. The trap should be ventilated on both sides 
pipe half full the flow is 8 cubic ft. every second, to keep down any pressure of gas that might 
in a 6-in. 18, in a 9-in. 40. tend to force itself through the water. There 

The velocity of the current is tlie same if the should be a good raking arm kept hermetically 
pipe be full as if it W'ere half full. The internal sealed in disconnecting traps, 
surface of the drain-pipe should be smooth, The water seal absorbs and gives ofl gases, 
polished and round, with no ridges at the joints. When the pressure from the sewer is greater 

The joints should 1^ cemented and w'ell ^viI)ed than the wuught of water which constitutes 
inside with one part of tar, one the seal, the trap is forced 

of sand, and one and a half ^ ft? by the gas and l)ecomes 

sulphur. The ordinary socket Z) ^ 4 / useless. This often occurs in 

joint, if well made in cement or common forms of traps 1^^^ higher parts of an ex- 

bituminous rings and cement, tensive drainage system, as at 

is good. There must i)C no movable joints. Highgate and Hampstead. Sewer gas is con- 

.Diminishing pipes must bo used when needed or stantly forcing the traps there, and the only 
the joint will come the WTong way 17J. Strutt’s course to relieve the pressure is free ventilation 
pil)e.s, with rebate inside and perfect centring [8] of the drains. 

are the best sort. All curves and Ixmds should Closets. Solid matter from sewage cannot 
be avoided. If it has to be canh^l insid<i the l)e forced back through the trap, but if air is 

walls an arch must be turned in the w'all so that mixed with the w^ater, as w4)en a trap is forced, 

it does not press on the pi])e. Ther<^ must be so as to tiiake bubbles, they burst, and particles 

an inspection manhole at every change of angle. of .s(‘w'age arc* ojoeted into the air. Flooded traps 

A manhole slioiild be 3 ft. 4J in. by w ill carry sewage back into the lu)usc\ 

2 ft 3 in, with galvanised airtight P] P] (.'loscts may be dry or on the 

iron doors, not stone [9), made air- W i system; the latter are better, 

tight by a water seal. The manhole ‘’Vrivys” and “middens'’ have no 

must be kept perfectly cjlean or it LJ I J water. Water-closets are of two 

becomes a cesspcwl. A syphon trap 12 . trap sk. vt.ed •’^orts: those without movable apy)a- 

into the sower is best in the area irN.sKAi.Ei> rat us for retaining w'cater in pan, 

with air inlet on the house side of and those? with it. In the first kind 

trap. wo have long hoppers [13], short hoppers, and 

If all tlie closets are upon the ground fioor, and w^ash-outs. The long hopper is just a long cone, 

there is no vertical soil-pipe, there can lx? tAVO and is bad and dirty. The short hopper [14] is 

inlets in the air chamber — one for foul air and a short cone nearly vertical behind, with all 

one for fresh. In the manhole itself the drain- the slope in front, and with or Avithout a Iraj) 

pipes are op(?n and are called “ channel pipes.” at the bottom. This, with a good flushing 

They are J in. or } in. Avide, and tlie side channels apparatus, is not bad. It is also made with a 

deliver above the base of the main drain, with rim and of a boAvl shape. The flush should 

a steeper gradient and joining at a Y angle allow 3 gallons doAvn a l^-in, pijie Avith a fall 

[10]. from 6 ft. down the closet. The ordinary 

The trap in a 4-in. or a 6-in. pipe is 4 in. alloAvancc is 2 gallons with a 4-ft. fall. No 

wide. There should Ije a fall in all of 2 ft. to safes or overflows are needed with hopper 

the water seal to give the water a “ head.” closets, Avhich are very good out of doors, 

linger systems may require more than one There should be concrete floors and a hinged 
disconnecting trap. seat, no back and no wood casing, but all of one 

Traps and Seals. It Avill be avcU here to piece of earthenware, and P or S traps through- 

describe exactly what is meant by traps and out, jointed with cement to a 4-in. drain, 

seals, as well as to understand the various sorts The disadvantages of all hoppers is that the 
of closets. The leading principle of house oontents are exposed and there is waste of 

sanitation is that there must be no communica- water. The tliird form, the wash-out [15], has a 

tion between the house and the drainage. The shallow pool kept by a ledge in the p^> and a 

earliest traps were syphon. The D trap was syphon trap below. It requires more than 

invented to improve them, and now we revert 2 gallons of water to carry contents over the edge 
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and through the syphon, and lx‘Comes soiled l^y either by the side of the closet and flushes it 

splashes, the water in the basin being too sliallow. out, or into a trap, and passes out of doors [22]. 

The “ Dececo,” or syphon closet [16], lias The automatic flushing gully (in principle 
deeper water in the basin ; it is cleaner and like a Deeeeo closet) is Wst out of doors for 

needs more flushing; but it has the disadvantage slo[)s to distdiargc over, as it will not clog, 
that if slops are thrown down it, the watej* Syphonage. One word about syphonage, 
syphons out of both trajis, and leaves it un- which is sucli a trouble in ill-managed closets 

trapped. and traps. It always wcurs wlu'n the water 

An improved Dececo, the Oontury elos^'t fills thc^ full bore of a pipe, or it may occur 

[17], has a puff pipe that prevents syphoning hy suction and momentum, wlien there arc three 

by stopping the suction action ; lialf tlie flush or four closets one above another ('inptying 

of water is not sent into the basin, but between down tlie same pipe. It is obviated by the 

the two syphons, thus sucking down the ujiper air. ventilation of the soil pipe and by an anti- 

The cistern should have a branch to the pan syphon pipe, 2 in. in diameter, inserted into the 

to fill up the water fhere as the ^ crown of the tra]) of all closets and 

cistern fills, if it is syphoned. 'J’lie U i sinks except tlie liighest. This entirely 

w^astc- preventing eisteni is liest with \ stops all suction, 

a syphon action so that a shoif jnill \ Jr The soil pipes slionld be of lead, 

starts it, and empties the cistern. 4 in. in dinmeder, and S lb. to the 

If the drain be indoors, and tliert* sejuare foot, and should be continued 

are lead soil jiipcs, it is bard to makt to b in. above the roof with a wire 

a good joint hetAveen lead and stone. ^3 closet, with i*<^ver. Iron is roughc'r and cheaper. 

Marine glue or a brass collar Avith iioiteh mueli hot water is ]>oure<l doAvn, 

asbestos and cement is best ; or a lirass the iron tw ists and wears out. 

socket can be fixed on the earthenware pipe The pijw* should lx* drawn lead without seam 
with cement and gaskin. Tlie lead jiipe can and Aviptxl joints, 'riie joints are madi^ by a 

be opened and the brass eollai' jait inside and tampon of wood Avhieb bulg(*s out the end of 

soldered firmly. lower pipe. The u]»per is rasped and lits in 

The second form of elosc't. alluded to is Avith smoothly for half an inch. Tlie pipe is then 

movable apparatus of some sort, and may be painted with lamiiblaek for 4 in. — tlu‘ Iavo 

pan, valve, or plug: inches arc sliavcd tiglitly in each jiipe. 1'lien 

The pan is largely used, but is now for- flic soldcT [sc^e Soldcuiiigl is poured on and 

bidden to be fixed. It has a dirty retainer and Avijxxl with a cloth. Some joints are badly 

a 1) trap. The dirt d(‘eom])()ses in if, hut no made, the* two ends being Jieated and stuck 

overflow is needed to the basin. Pijx' .*l is in together witli solder. 

direct communication with the dirty ^ If the sod pipe is inside the house 

trap [18J. The drinking water is V ^ it may have an S diseomuMiting trap 

drawn up (11) from the closet eis- \ ^ at the foot Avith a fresh-air inlet, 

tern. The container, of iron (8), / but in this case the drain cannot, of 

gets inconceivably foul. The 1) / course, be ventilated by the soil pipe, 

trap (9) is the Avorst and most in- % which is closed hy the trap ; and 

effective one knowTi. The seal is tluae iiiust he then a second veiiti- 

often syphoned and ineffective, lating pi]x; from the drain by the 

The valve 1 19] is not a gocxl ar- ^ side of the flap to above the roof, 

rangement. It is Avaler-tight, so “.4 with mioirr fids and otlier reasons the trap 

that an overflow is needed in easi! of ' ' iioerFii the soil pipe is often 

faulty action, and then*, is always a ' an evil. There must Ixi 110 eurves 

danger of AA^ater or foul air entering hv the over- in tlu‘ pipe, and the loji must he 30 ft. laterally, 
flow. There is a trap])ed box under the valve. and 10 ft. vertically from \yindoAvs. 

The plug [20] plunges up and down and An uiiA'ciitilated soil pipe ventilates itself 
splashes badly. It must have a syphon trap Avlien not Avanted into the, house. Never alloAv 

lx?low. If not held up a little time it catches the Ji traj) or a drain to h(‘ un ventilated. All 

excreta as it is forced down and jams. Avastes and sinks should have a syphon trap 

Tlie Axis closet is another modifleation 1 21 j. Avith a screw to jaeveiit foul “soap air 

Jeiming’s side plug is an im))roA’ement on the entering the liouse, and to wash out the tra]). 

short hopper. It holds more water in the basin VMieneAxu* the pijx^ is entenxl by cflliers, as Ave 

and there is less splashing. The disadvantage have seen, an aiili-syphonage pipe is needed, 
of the plug and A’alve is that there is foul air Where iron j)ipes are used they should bo 
Iwlow’^ the plug. For large nuiiilx’rs, for use in coated w ith Angus Smith s Tar Solution, 

camp or out of doors, a trough Avith syj)hon trap They must have sockets aud Ixj caulked wdth 

and automatic flush with reversed ball A^alve, lea<l, and rmf, with putty or cement 

which lets all out when full, is most sanitary Wastes may discharge into the lioppcr head 
and useful [22]. (with a Avire cover) of stack i)ipes. Kainw^aUT 

Slop .closets must Ixj used when flushing doAvn pipea must never be used as ventilators for 

by slops is insufficient. Automatic flushing is drains. 

used when slops are not poured into closets but All w'astes must, by law, now discharge into 
into a sink, and i*un into a three-gallon tipper the open air on to a channel 18 in, from the 
Avhich discharges automatically w'heu full, gully trap. This laAv, how^ever, is not- to be 
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commended, as it causes needless »inells in that 
18 inches. There is also the danger of overflow 
from the cistern. 

In yard traps, for surface water of the yard, 
the seal often dries up and lets out the gas. 
Unsealable traps should never 
be used. Sink wastes should be 
trapped under the sink, and go 
into a grease trap, and there 
should be an automatic Hush of 
four gallons. 

Yard inlets to the drain for air 
are often outlets from the soil 
pipe, if the air in it is warmer 
than the drain. A 4*in. flush 
of a large closet will draw the 
fresh a.ir out of the inlet ; inlets, 
therefore, are often dangerous, 
and should not be near windows. 

All gully traps should be 
self -cleansing, for they are never 
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cleansed. 

Briefly, the dangers attending domestic sanita- 
tion are these : Bad seals, dry seals, syphonage, 
wastes discharge with drain, imventilatcd drain 
in soil pipes, the possi- 
bility of the water seal 
Ix^ing destroyed by sy- 
phonage, and pressure' of 
gas and evaporation. 

I'heso matters are so 
simple that they can he 
seen to by any intelligent 
householder without any 
difficulty, and are of great 
importance to health. 

Sewer gas contains sulphuretted hydrogen, 
ammonia, and 4 per cent. CO . and germs. It may 
produce peritonitis, puerperal fever, pneumonia, 
sore throats, typhoid, or crysip<;las. Sewer gas 
may bo inodorous. Inmates of hospi- 
tals have been poisoned from the top 
of the soil pipe being ventilated by 
the larder, and peoples have been 
poisoned by the neaniesa of tho soil 
pipe to an open cistern in the 
roof. 

In Caius College, Cambridge, an 
epidemic of typhoid was traced to the 
splash of a closet pan into the lead 
safe beneath, A pipe drew up tho 
germs into the main, and poisoned 
the water supply. 

The drains should l)e tested 
water pressure and by smoko 
test. Half an ounce of oil of 
peppermint, placed in the highest 
closet, can soon be detected be- 
low if there is leakage anywhere. 

Cisterns. Cisterns should 1x3 
covered, and dark. The cubic 
feet multiplied bv six gives the 
contents in gallons, and, divided 
by five, the number of {)eople 
it will supply. If they are of 
lead, they must not bo scraped when cleaned. 

Hot water supply is often dangerous. The 
old fashion of a tap in the boiler, or draw- 
ing off water direct from the boiler, is bad, 
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and has nearly gone out. The modem plan of a 
reservoir of galvanised iron, tested to 20 lb. 
to square inch is very good. Where there is 
nothing but the boiler and hot cistern and tlu' 
tw'o pipes explosions are common, but when thi' 
intermediate reservoir is used 
they are tmknown. 

We will conclude with domestics 
refuse, which includes excreta, 
slops, kitchen waters and grease, 
bones and scraps, broken iron and 
crockery, dust, ashes, cinders, 
and rubbish generally. 

London house refuse works 
out at 4 cwt. per head piT 
annum; in the country, 7-10 
cwt. Points to be noted in this 
connection are speedy removal 
of excreta, prevention of foul 
deposits and escape of gas, tlu^ 
all pipes, and provision against 
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ventilation of 
sewer gas in the house, 

Each person loses | lb. of solids and 1 quart of 
fluid daily. There must, therefore, be good 
drains, well laid and 
accessible, ventilated, and 
not under the house. 
Good closets, lighted, in 
outside wall, ventilated, 
with windows. All wastes 
must discharge in opm 
air. Thcro must be 
separate closet systems, 
and an- abundant con- 
stant supply of water. 
No leakage and no waste -pijie in bed-rooms. 

'Hie old insanitary brick ashpit is now done 
away with, and tho new galvanised dustbin, 
with lid, has taken its place [23], It must not 
contain more than one week’s refuse, 
and should bo about 16 in. by 
JS in., with perforations at tho bottom 
of each side. The capacity should 
not be above 2 cubic ft. No decom- 
posing or wet matter must be thrown 
on it, but should be burnt. 

House fefuse should not be* mixed 
with nmnure and spread on a field. 
At Hendon this practice caused an 
outbreak of diphtheria. Town manuni 
is kept above the ground in places 
with cement bottoms and wire re- 
movable cages round. No manure 
heaps aro allowed in town stables. 
Prevention of Disease. 
The tables appearing on page 5050 
give a list of some of the most 
common diseases, with the 
time of incubation and length 
of the duration of infection. 
The school law, showing when 
^ ^ . a child may return, is also given, 

11. Hou^ Sater j® 

adhered to. 

Wo should now consider the principal pre- 
ventives against disease. 

1. Modify susceptibility by protective inocu- 



P - 

r 


r 




^.1: . '. .V .- 

1 


nr 



18. PAX CIiOSET 
1. Lever 2. Air-pipe 3. Over 
How 4. Ball cook 5. Flueh pijHs 
Seat 7. Closet basin 8. Con- 


lation. 
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2. Attention to health measures against 
specific causes. 

3. Stamp out by compulsory notification and 
immediate removal to special hospital. 

4. Isolate every case. 

5. Isolate and watch each person for 14 days, 
' and destroy all infected clothing. Quarantine 

is ineffectual. 

6. ^ Always notify an outbreak 
of disease to schools and close 
them in epidemics. 

7. Revaccinate persons over 14, 
also when an epidemic of small- 
pox is about. 

8. Disinfect all clothing, furni- 
lure, and rooms. All clothes and 
linen, etc., should be boiled 
bt^fore being sent to the laundry. 

Steam is better than heat for 
cleansing. Moving steam is most effectual, dry 
air least so. 

Iftying alone docs not kill the spores of germs, 
or even the bacteria in all cases. Hteam is best, 
tanuise of the latent heat recpiired to raise water 
at 212'’ F. to steam requires 1,000 times more 
heat than to raise water from 211° F. to 212° F. 
This heat ^ 

steam parts 
with when 
p c n e trating 
t h 0 col d 
clothes. Hot 
air has no 
such latent 
heat to give 
out. It 
should be 
borne in 
mind that 
bacteria, and 
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ganatc of potash 5 per cent., osmic acid 1 per 
cent., and carbolic acid 5 per cent. Deodorisers 
mask the smell only, while antiseptics stop the 
growth of the germs. 

The Lyons disinfecting steam ehaml)er con- 
sists of superheated steam. 8 team is raised 
to three atmospheres, or 30 lb. steam pressure. 

Ihis steam is made to circulate 
in an outer, jacket, and the heat 
in an inner chamber. The steam 
is turned on for twenty minutes, and 
then turned off, while the heat of 
the chamber dries the articles. 
Steam at 220° F. for eight hours, 
or 250° F. for one hour, or 270° F. 
for tifteen minutes, kills all ordi- 
nary germs. 

ff one cannot disinfect by steam, 
the articles should be soaked in 
carbolic (50 per cent.) for tAventy-four hours. 
Fumigation is rarely quite efficacious and never 
wlien (lone at home. Due cannot disinfect an 
inhabited room. 

Notification of Disease. Tncreasing 
cMwnpuhion is Inking ])iaccd on the doetor to notify 
all infectious diseast's. It is needed because 
people con- 
ceal their 
eases. 

The dis- 
eases to be 
notified are : 
Smallpox, 
cholera, 
scarlet fever, 
t y p Ii o i d 
fever, re- 


VALVE CLOSET 


21. AXIS CLO.SET 
Connection l»ctwccii outlet uml lead 



SLOP SINK 


lef water 




perehloride of mercury kills all 
HUM) perehloride of mercury 
destroys all sporcwS. 

Disinfection After Disease. Hot 

chambers and two separate rooms .should be u.sed 
for disinfecting by stetiin, with heat not over 
250° F., or it will scorch. For disinfecting room.'^, 
3 lb. of sulphur will do for each 1,0(K) cubic ft., 
or sul})hurous acid can beset free. One 
per cent, of sulphurous acid in the air 
kills all germs, but even 0 per cent, will 
not kill all spores. 

Never less than 1 lb. )>er 1,(XK) cubic 
ft. should be used for dry burning. This 
produces 80.^; but the active disin- 
fectant is H.^80, or 80^ 4 H./3 (water) ; 
theiefore, btffore fuming the room, the 
walls should be well moistened with 
water or steam. 

Typhoid fever requires that ah equal 
quantity of 5 per cent. IL80^ (sulpliurio acid) 
and permanganate of potash be added to tlie 
volume of ejstch stool. This is a real sU'riliser. 
Carbolic acid is used to kill all germs but 
typhoid. Lime should be added before empty- 
ing it into the drain, in order to neutralise the 
ivjid. 

The only solutions that have destroyed spores 
in twenty-four hours are chlorine, bromine, 
ivnd iodine water, chloride of mercury, perman- 




23. DUSTBIN 

i'aiwity, ' 1 1'libif ti 


lapsing 

fever, eoiitinued and puerperal fever, and 
mcjusles. Inffuenza, mumps, eliiek(‘n-pox, Ger- 
man meask.s, and (’orisumption aie still exempt. 

Notitication can iievc'r stamp out all case.s, for 
some are very mild, and escape recognition, 
although they may often, of course, be just as 
infectious. 

Isolation. 'To ensure I'omplele isolation 
tin* patiimt should be in an empty room 
at the, top of the house, w ilh a sheet satu- 
jsitedwith carbolic acid (5 percent.) and 
\\ ater before the <looi-, 'J’he window should 
remain open, and the room .should contain 
nf> furniture or carjict. A .s|M*cial uursc‘ 
should 1 ) 0 . engaged and no one else 
should eiitt*!’ the room but the doctor. 
Tli(‘ nurse’s hair should be covered, and 
a linen or cotton >vashing-dres8 worn. 
.\ll utensils .sliould b<' immersed in water 
eontuining a proportion of 3 per cent, 
of carbolic acid, and all linen soaked. Rags 
should be used for hand kerchiefs and after- 
wards burnt. (Carbolic soa}) should be used 
for washing, and carbolic oil, if oil is needed, 
should be used on the body — the best is acid 
carbolic, 1 drachm : euealvfffus, 3 drachms ; 
and olive oil, 8 oz. 

Disinfection consists in destroying germs, 
and not only in removing smells or arresting 
putrefaction. Condy’s Fluid is an antiseptic. 
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Nuisances. It may not be out of place 
here to consider what oonstitut-es a “ nuisance.” 
The following are llioso wliich may be abated 
under the Health Acts : 

1. Any premises that are in such a state as to 
bo a nuisance or injurious or dangerous to health. 

2. Any pool, ditch, gutter, watercourse, 
cistern, water-closet, earth-closet, privy, urinal, 
cesspool, drain, dungpit, or ashpit so foul or in 
such a state as to be a nuisance or injurious or 
dangerous to health. This is commonly put 
in force for defective drains. 

3. Any animal kept in such a place or manner 
as to bo a nuisance or injurious or dangerous 
to health. 

4. Any accumulation or deposit which is a 
nuisance or injurious or dangerous to health. 
This docs not apply to accumulation in connec- 
tion witli certain trades, but to dustbins, manure 
heaps, rag and bone shops, etc. 

C). Any house so overcrowded as to be in- 
jurious or dangerous to health of inmates. This 
is an important provision, especially when whole 
families in such numbers sleep in single rooms. 
Provisions as to overcrowding are not put in force 
as they should be, either for health or morality. 

b. The absence from any premises of the water 
fittings prescribed by the Act, thus rendering the 
house unfit for habitation. 

7. An unoccupied house w’ithout a pro})cr and 
sufficient supply of water. 

8. Any factory or workshop which is not a 
factory according to the Act, and which : 

{a) Is not kept clean and free from effluvia 
of drains, closets or other nuisances. 

(h) Is not ventilated so as to be harmless, and 
contains gases, vapour, or dust that are 
a nuisance or dangerous to health being 
carried ofl*. 

(r) Is so overcrowded W’hile work is carric^d on 
a.s to bo injurious or dangerous to health. 

(The offensive trades arc dealt with separately. 
This aims at home workshops and sweating dens.) 

9. Any tent, van or shed which is a nuisance, 
or so overcrowded as to be injurious or dangerous 
to health. 

10. Any fireplace or furnace which does not as 
far as possible consume its own smoke. 

Respecting nuisances the sanitary authority 
can make any one of four orders. They can : 

(1) Abate the nuisance — an abatement order. 

(2) Forbid its recurrence — a prohibition order. 

(3) Combine the two first — a combination order. 

(4) Close the premises — a closing order. 

Disobedience to a nuisance order may bo 

punished by a fine of 20s. a day and upwards. 

If an owner or occupier fails to abate a nuisance 
the sanitary authority has power to take all steps 
and execute all work necessary and charge the 
expense to the owner. 

With regard to tenanted houses, the Act re- 
quires that any sanitary authority shall make 
and enforce such by-laws as are necessary for ; 

(1) Fixing the number of persons who may 
occupy any house, or part of a house, let in 
lodgings, and regulate the separation of the 
sexes as needed. 


1 TAHliE OF INFECTIOUS DISEASES | 



IlK'llbHtion. 


Di'etive. 



Chlrkeu-pox 


10 to 14 (lays 

3 wet^ks 

Cholera 


1 


Diphtheria . . 

. . 


6 .. 

Diarrhcra . . 


1 4 „ 


I Enteric, or typliohl 

» „ 14 „ 

b .. 

Eryaii)ela8 . . 


1 5 M 

1 M 

Intluenza . . 


1 21 „ 

2 

Measles 


8 „ 20 „ 

4 

lierinaa measles 


6 .. 12 „ 

« „ 

Mamps 


14., 22 „ 


Scarlet fever 


1 M « „ 

6t(»8 „ - 

Smallpox . . 


— 12 ., 

0 M 

Phthisis . . 


not known 

— 

Vyphus 


« M 14 „ 

4 „ 

Whoopini4-coujil» 


4 14 „ 


.soiiooi. 

LAW AKFEtTIN(i DISKASS | 



Wtirii pat lent 
lift 

II. .y nn am t<i 

■r ittiu-k. 

Smallpox 

18 (lavs ' 

>Vh('ii scabs are KOiie 

C?hickeii-pox .. 

1« M ! 

When scabs are Kont? 

Scarlet fever . . 

H .. i 

6 to 8 weeks, and nil peel- 



inc over 


Diphtheria 

12 

3 weeks, and no sore throat 

Measles . . 

Itt 

.3 weeks, and no cou(di 

Whoopinjj-coiigh 

21 

0 weeks, and no coii^h 

(J-erm.an meuslt‘s 

10 „ 

2 weeks, and no coufzh 

Mumxm 

21 .. 

4 weeks, and no euugh 


(2) Registering such houses so let and occupied. 

(3) Inspecting such houses. 

(4) Enforcing drainage, cleanliness, and venti- 
lation of such houses. 

(5) Cleansing and whitewashing at stated 
times. 

((>) Precaution in ease of infectious disease. 

Cases of infectious diseases must l)e notified, 
removed and the house, etc., disinfected. On 
notice being given all articles must bo disinfected 
or di'stroyed, or the sanitary authority can 
enter at any time between 0 a.m. and 9 p.m. 
for this purpose. 

Trade Nuisances. Trades that are 
offensive but not necessarily unhealthy are bone, 
blood, soap and fat boiling. 

'Irades that arc unhealthy but not offensive 
are lime, cement and charcoal burning. None 
of tlw^se must Ix^ established near London. 

The manufaelure of fat, tallow, candle, soap, 
blood, bone, phosphate; or the carrying on of 
tri{K> boiling, curing, tanning, glue works, 
manure works, sewerage and scavenging may bi* 
classed under offensive and unwholesome smells. 

Poison works by contact, absorption, in- 
gestion, inhalation — as arsenic, mercury, lead 
and antimony w'ork, used as colours in wall- 
papers, bronzing, gilding, artificial flowers, 
matches, hat and enamel work. 

Nuisances from offensive trades should be 
prevented by providing increased cubic space, 
perfect ventilation, screens, splashboards, fans 
to carry off dust, machines for doing hard work, 
non-poisonous ingredients used ; by insisting on 
no meals being taken in workshops, lavatories, 
disinfection before entry, mechanical stokers for 
furnaces, respirators in poisonous trades. 

[Illustrations 4-20 and 28 are reproduced from 
“ Diagrammettes,” by W. H. Knight ; 21 and 22 
by permission of Messrs. Twjdord, Ltd.] 
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BRIDLES AND OTHER SADDLERY 


The Manufacture of Bridles, Winkers, Cheeks, 
Nosebands, Chin-straps, and Throat-lashes 


By W. S. MURPHY 




Bridles. The stuff has all boon cut and 
lies ready to hand for the bridles. As the more 
elaborate and inclusive, the cart bridle is the 
most interesting and important to learn. 
Machine manufacturers have introduced novel 
modes of procedure ; but the hand method 
has always boon to make the parts tirst, and then 
to build them together. 

WinHers. Race the sides witli three deep 
grooves, edge with the edge tool, and blacken 
the edges. Soak in 
water a short time, 
bend inwards to a 
half circle, and nail 
I he winkers down 
on a hoard to dry 
in that shape. 

When chy, heat a 
bevelling iron and 
polish the raced 
grooves. 

The winkers have 
buckles and cross- 
belt in front, but 
tlie body of the 
winkers affords no 
hold for buckles. 

We have therefore ^ 

io make chapes or . . < - . 

loops of leather. (Tit and sew on the chapes 
and put in the buckles. 

Cheeks. Turn over tlu^ ends of the cheek* 
straps and meet them in the centre, flattening 
down the bends with the hammer. Cut a hole 
*for the buckle at one end, and another in the 
centre of the strap, slitting it out to both sides 
and skiving down the edges of the slit. Fine 
the outer side of the cheeks with tin; edge tool, 
race double lines on the upper half, blackcjn the 
edges and the lines, and polish with a soft rag. 
With the pricker-wheel mark the lines for stitch- 
ing, put the buckle in jAace, and the bit ring 
at the other end, then sew the ends of the cheek 
together. Both chcek-straps are 
made alike, with the cxccx)tion 
that the faces arc reversed. 

Noseband. Double back the 
ends of the noseband, making it 
about 1 ft. 4 in. in size; shave 
the turned-in ends, and punch a 
hole in the centre of the band I 
at each side, slitting out from 
both holes. Edge the sides of the 
noseband where it is not double, 
race two lines along it, and deepen, with the 
heated bevelling iron. Mark the lines for 
stitching on the £>ubled sides. 

Forehead Band. The forehead band 
itself is very simple ; but it joins on to the ear 

1 1C a8 




9. STRAP-CUTTIXO M.\ CHINE 



10. BEVELLING OR SKIVING 
MACHINE 


piece, w'hich needs seme managing. Edge, 
crease, blacken, and ];olisb, and ilecpen tlu^ 
grooves w ith the Ix'vellcr. Doubb'. the car [liocc 
and flatten down and shav(‘ the undermost end. 
Crease and rub the to]) side ; mark off from tlc^ 
bend as mueh spaic as w ill allow of a. broad belt, 
to slip easily ihrougli ; prick for stitching \\w 
rest of the ear xiiece ; stiteb atuoss and along. 
iMake the other ear picct* tln^ sa.mc ; sew' tli(*m 
on each end of the forehead band, and at tlie 
joints cut a small V' 
nick for the tongue 
of the buckle. 

Corner Piece 
and Chin-strap. 
Corner pieces are 
meant' to ease 
tlie joint bi^tw'cen 
the noseband 
and til cheek ; 
tiiey are. cut to 
shapes and skived 
A to pass in between 
H the bend ends of 
r the nos(d)and, on 
one side, and tJie 
ela*(‘kson the other. 
Small straps are 

IN.i MACHINE 

as shown in 9, Cut the short sid(5 of the chiii- 
strap in a slant from th(‘ bn'adth of 2 in. to 
J in. at the end ; thin the long part of the strap 
down to J in. broad all but 2 in. of its length ; 
turn back, and make' a hole for the buckle in the 
narrow end ; crease, blaekeii, and rub uj) both 
jiarts, and place the buekb\ 

Head-strap. Narrinv the ends; crease, 

blacken, and finish. 

Throat-lash. This is a ty])ical strap, and 

is treated exactly as has b(‘cn formerly described. 
Turn down at the i‘nd, make a hole for the tongue 
of the buckle, narrow the point of the strap; 
crease, black and finish ; sew in buckle and loop. 

Stitching the Bridle. The 
cheeks form the backbone, so to 
say, of the bridle. Bring the 
foreheatl band In twcHUi t]u!eh(;eks 
and Hx them together with nails. 
On the lower ends of the (dieeks 
we have a ring, and into this the 
noseband is linked. Strengthen 
the link by slipping the corner 
l>ieces into the fold of the riose- 
® band and the chaxKj of the cheek. 

Adjust the winkers close to the foridiead band, 
and bring up the cheeks level with a piece of 
leather the same tliickness as the winkers, the 
breadth of the cheeks. Set the chin -straps, the 
one with the buckle going on the loft side of the 
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bridle, viewing it from the front of tlie horKe. 
♦Stiteh the outside lines of both cheeks lirst ; 
tack in the noseband on each side and continue 
the sewing up the inner side of the cheeks. 
Stitch the inner side of the noseband ; level the 
edges all round, soraj)e, 
black, and rub with tal- 
low or smoothing-bone. 

Kix in winker straps, 
luuidband, and throat - 
lash, and finish off in 
tlic^ manner already 
des<*ribed. 

Reins. We have 
lu‘r(* t wo reins, one long 
and one short. Let us 
begin witli the short 
r<*in, and turn it over at 
on(^ end for the liuekle 
chape, at the oth<‘r t<» 
go over the ring of tlie 
bit. I’ut four rows of 
stitching on at the ring 
end, and sew firmly the 
hiieklo. Stiteh the long 
rein into the other l ing, 
and adjust it. 

Several small d<‘tails, 
such as trimming fill, Ix^velling and skiving 
110], eoine up in actual working which can 
hardly be set- down within reasonable compass; 
but they suggest tliemselves as tlu* work grows 
under your hand. 

Van Bridles. The bridles used in van 
work an' diffeiiuit in form and kind of leather 
from carthorse bridles. 

WinRers. Tlie main body of the winker 
is ])lat(*, w hich . of course, w<' g<‘t ready-made. 
Lut out the leather ] in. larger than the plate 
front and side, and | in. larger at the back. 
Ka(re a. double line all round 
the (‘dges ; prick the lines 
for stitching, and stitch tli<‘ 
inner line with a double 
thread of black linen. Tut 
the lining to size, put the t()]> 
on it with a little stiilhng, 
and sew' round three sides, 
l<‘aving the back open. Fig. 

12 show s a maehine used f<u* 
this purpose. Soak the 
leatiwr in water, and then 
coat the inside of what is 
practically a bag w ith a thick 
coating of paste. Thrust in 
the plate into each winker, 
bringing the iron close up In 
the front stitching; rub well 
dow u on both sides to stick 
all clos(^ t(>g<‘ther ; put a soft 
pml undci- the lining of tlie 
board, and tix doAvn the 
■w'inkers to dry. 

Cheehs. Take the strip 
already cut ; measure 8 in. from the end and mark 
for a billet ; from that mark measure 8 in. and 
make a band. Punch a buckle hole at each end : 


edge, black, and create along the billet part ; 
groove on the underside half the thickness of the 
leather. Set the buckles in place and fix tlie 
winkers on the cheeks, the bottom of the tvinker 
coming level with the end turned up from the 
cheek-strap. Hold tlu* 
<xlges down with tacks. 

Special features of 
this class of bridle ant 
the looi)s, which arc 
largo and imi>f)rtnnt. 
Having cut the loops, 
7 in. by IJ in., from 
good stiff leather, form 
tliem scpiare on tlic loop 
stick, then set the sid(‘ 
of one half-way under 
the cheek, stitch it in tlic 
groove, and bring over 
the other side of the 
looj) in the same way. 
'I'lie other chci'k is 
treated ftimilarly. Next, 
tlie loop is ornamented 
ill the usual style. 

The other specialities 
of the van bridle may lx* 
briefiy given. 'Phonose- 
Imnd is lined on the inner side*. Forehead 
band, headband, and tliroat-lash join together 
in a rosette at the top of the check-straps, tlu* 
<‘ar and corner pieces being absent. 

Riding Bridles. Curiously enough, the 
riding bridle is at oiu e the simplest and finest 
of all its kind ; cut out of the very host light 
leather, and sewn with silk or the highest grades 
of lint. 

'Pile eJu'cks of a. liding bridle have buckles 
at each end, one lu'ld by a chape turned ovoi 
and one by a bilh't scAvn on to the back. Set 
lh<^ buckles in place, leaving 
space for a loop in front; 
stitch from the back in order 
that the best face of the st it eli- 
ing may lie to the horse. 

As the liead-strap has to 
join the throat-lash and th<‘ 
cheeks, it must be kept 
broad; slit it 5 in. on each 
side. Take the front band 
and bend over each end so 
as to enclose the hcad-stra)> 
comfortably and leave room 
for st itching. Turn down the 
throat-lash for the buckles, 
and fit into place. Now stitch 
down all the ends with a 
double j ow of stitching. Tlu‘ 
stitching of the bridle re- 
(pnres to be neatly and 
soundly done, not only for 
th<‘ appt^aranee, but also for 
the wearing quality of the 
bridle. 

The Pelham bridle has a noseband, and thv* 
Wymouth has a double head ; but thes(‘ have 
already been show’iu 
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THE BAGPIPES 

MUSIC 

Distinguishing Features of the Scottish and Irish Bagpipes. The 

35 

Parts. Fingering. Grace Notes and Other Effects. Exercises 

C«Tlt.Il»UOll fltrtu 
pujcf ■*!'**> 


By ALGERNON ROSE 

SCOTTISH BAGPIPES the tips of the fingers and a very light siirfaee 

To-3ay, in Scotland and Ireland, wo possess touch is used, in Scottish bagpipe playing tin’s 

the most highly developed examples of the two is not the case. Do not stop the holes with the 

great varieties of the bagpipe. First, we have tinger-ti])H. Cover tliem by the Meshy part of 

those blown by the mouth, and secondly, those the finger Vietweim the middle joints. Keep the 

inflated by bellows worked under the arm. thumb exactly under the right second finger to 

The air which supplies the Scots’ pipes is con- give proper leverng(' for the digits above. naei‘ 

tained in a receptacle of leather held under the the left thumb on the hole at the back of the 

left arm [1]. In this bag are five holes, which chanter, the left first, si^cond, and third fingers 

furnish sockets for as many tubes. First, we stopping the apertures aliove.. In playing, the 

have the blow-pipe, which supplies as much fingers must not be curved, but must fall rigidly 

breath as will keep the skin well filled ; secondly, upon the holes without being l)ent. 

there is the chaft ter, or melody pipe, w’hi(!h plays To make this action more emphasised, raise 
the tune to which the troops march. Thirdly, each finger high above the chanter so that, ns 

fourthly, and fifthly, we have the drone pipes, or it desctMids, it may give, a report without the 

stocks, wliich give accompanying sounds to the assistance of the breath. Later on, when the 

air. At the base of each drone-stock is a single student gets facility in the playing of grace 

l)cating reed. The chanter, however, at its notes, and the fingers have to move rapidly, the 

apex, is furnished with a double reed somewhat endeavour should be to make them fall on the 

akin to that of the hautboy. pipe with the strength of small steel bars, so that 

The Chanter. I’lie beginner, before when each finger is lifted it may l^e taken aw'ay 

attempting to play on the entire instrument, cleanly, in ordiT that every note may be dis- 

must first take up what is knowu as a “ prac- tinctly articulated. Therefore, in practice, 

tising chanter.” Such a jupe costs from /is. exaggerate the finger movements at first. I.*ift 

to £1, according to the make and finish. The each digit stilMy as liigli as possible, and bring 

tulie is pierced by seven holes —four large and it down with force. Movements should all 

three small. In the mouthpiece joint is situated be from the knuckle joint. give a repre- 

the double reed, over which is screwed a wooden sentation of f ho chanf/cr, showing the reed, and 

tube or cover, tapering almost to a point. Place another with the reed cov'^ered for practising 

this end in the mouth, and blow. The breath will purposes |2|. To the latter is appended a repre- 
cause the reed w'ithin to vibrate and produce the sentation of the way in which every note in the 

tone of the open note. The melody scale of tlu? S(;ale is obtained ’u the fingering. Closed notes 

bagpipe is confined to seven sounds. Formerly, are marked by an opaque disc, and’open notes by 

these had separate Deltic names, by which alone a circle. The top (J and A, it will lx» observed, 

they were knowm. To-day, although they are have alternate methods of fingering, 

not quite in tune with our scale, they are repre- Fingering. Thi.s metluxi of rigid playing 
sented by the notes which run from (I on may be painful at first, especially with the right 

the second line, treble clef, to F, thumb held tightly under the 

on the fifth line. This compass ^ second finger. But it must be 

may appear exceedingly simple ; \ kept there, well down, to give the 

yet, although there are no sharps I requisite power, 

or flats, the wonderful way in \ l\ fingers 

which melodics are embroidered I \ sound the low (^, counting 

by a wealth of grace notes four slowly. 1'he little finger must 

dexterously interpolated neces- , 4 , , bottom hole cleanly. 

sitates long and persevering /( Now' lift it, and blow the A, count- 

study before the instmment can pipb.s beats slowlj". Lift the 

l>o mastered. ^ c d 

Hand Position. Beginning (Mahinon’& co.) keeping correct time. Lift the 

with the practising chanter, second finger and blow the 0 in 

detached from the bag with drones, place the same manner. To get the D, lift the fiiNt 

the fingers of the left hand upiiomiost so right finger and put down the little finger on 

as to stop the three top holes. The first, the bottom hole: For the E above, raise the 

second, third, and fourth fingers of the right third left finger, and, simultaneously, the little 

hand cover the lower holes. The latter fingers right finger, whilst the first, second, and thirdT 

must be placed well across the chanter, so that right fingers are brought down. If this is not 

the smali^t easily stops the lowest ventage, done cleanly, the note A will ^ heard to sound 

Whereas in flute, clarionet, and hautboy playing in between, and the effect will be spoilt. Be 
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very jmrliciilar, therefore, to make the change 
(‘orrectly, and repeat the notes D and E until the 
result is satisfaetory. To get F after the E is easy, 
as the same fingering is used, except that the 
Hc'cond left finger is raised. But, to get the G 
after the F needs almost as much care as changing 
from D to E. In putting back the second 
finger of the left hand and raising the first, they 
should just pass each other, so that no inter- 
mediate sound is heard. For the A above the (», 
removi^ the left thumb. Another way of producing 
the same note is to hiave open tin? thumb-hole 
and first and second vents as w(‘ll as the bottom 
hole, stopping the third, fourth, fifth, and sixth 
holes respectively with the third h'ft finger and 
lii’st, second, and third right tingiTs. With this 
fingering, the top Cl can also be sounded by 
closing the thumb-hole. 

The Grace Note. A grace note means 
an emlxdlishment, or ornament, to a tune whieh 
is being played. Although it is not essential to 
the melody, it invests Scottish bagpipe ])laying 
with a distinctive and peculiar charm. Great 
players please themselves as to the way they 
introduce such emhellishments, and some pipers, 
l)etwecn the last up-lx^at of one bar and the first 
down-beat of the m^xt, will execute distinctly as 
many as ehivon grace notes. These ai\^ called 
“ warblers,” and are said to resemble the 
warbling of birds. It is impoi’tant, therefore, 
for tho beginner to aeipure, by diligent piiwtiee, 
th(‘ ability to execuite shakes, double-cuts, and 
other graces, befoio attempting to play tunes. 

Beginning the scab' again, introduce, before 
ea<^h long sound, tlie first grace not(\ or top («. 
This is elTeeted by raising, and ])utting down 
sharply, tlitj first left finger on the top bole, 
leaving all the other holes nu'ainvhih* closed, 
'riiis will give, first, the G grace note, and then 
the full low G note. The graei' note should 
always be of the shoitest ])ossihle duration. 
After the low G has been sounded, take o(T the 
right litth; finger and the right third finger in 
suceessioii, so as to blow the A and li above 
steadily. Next, let the toj) (i sound precede 
the second note in tlu^ scale. A, by raising tin* 
first right fing(U’. and, while <loirjg so, dropping 
the third linger into position for the Ioav A. 


Bringing the first finger down smartly will sound 
the G as before, the low A immediately following 
it. Then raise in succession the second and third 
fingers to finisJi the triplet consisting of A, B arid 
C. Again, raise the grace note, dropping at the 
same time the second right finger, to produce (* 
Stopping the top hole with tin; first finger smartly 
will give the grace note, and lifting tho second 
and first right fingers will sound the C and T) 
above, provided the little finger is put down for 
the latter note. 

The next tnplet requires special attention. 
Kaiso the grace note, putting back the first right 
finger for L\ and lifting the little finger. Then 
bring down the first left finger for tlie grace note, 
and sound the C^, raising the first right finger and 
putting down the right little finger for D, and 
then dropping the tirst, second and third right 
fingers and lifting the little finger as well as the 
third left finger to give K. This must be prac- 
tised until the sounds come smoothly. Again, 
raise the tirst left finger for the grace note, bring 
ing the right fingers into position for D. Then 
put down the first finger smartly to sound the 
lop (i ; drop the first, second and third left 
fingers and raise the little finger, together wifli 
the third right linger, for E, raising next tlie 
second left finger for F. Take care, in the 
lingtT ehang(‘s, that th(*y arc made with precision, 
so that no -\ may sound in between. Couple th(‘ 
top (;! with the E by raising the grace note and 
dropping the second left finger. Then put doMn 
the grace note smartly, sustaining the E, follow- 
ing this by the F, by raising the second left 
linger, and the (i, by taking off tho first left 
lingt'i* and ])uHing down tho second. 

VVc‘ have now arrived at tho gi*ae(^ note itself. 
'I'o eou])le that with the F below is scarcely 
possibh', so the graet' note takes its place. 
To get this, raisi' the left thumb and close the 
holes smartly. At the same time, depress the 
first left fingei’ and the first, second, and thiid 
right lingers for F. Repeat the sound G. Then 
raise the thumb for A. If thes(‘ instructions e.re 
followed this extueise M'ill he found less diffieull 
to execute than appears at first sight. ( Ex. 1.] 

The •• High A Shake.” Rav ing learned 
to interpolati* one grace note before each Iripli-t 
Avithout disturbing tlie steadiness of the lattiu’, 
proceed to master the introduction of two gracr 
notes by coupling. Avith the (», tho high A. 
This is called the 'Miigh A shake.” The G 
finger, as avo liave seen, is the first left lingei. 
In like manner, the A is given by the left tliumh 
[lassing Avith a smart upward movement over 
the hole in the back of tho chanter. Great 
care must be taken before sounding high A 
following a low nob* not to put down the right 
hand before the left is raised. Now deprt*ss all 
lingers for low G and then prepare for a long to]) 
A by raising the first and second left fingers, 
the little right finger, and uncovering the thumb- 
hole. Before sounding this, interpolate the A 
and G grace notes by smartly closing the thumb- 
hole and the top hole rapidly in succession, and 
immediately opening them again. In the same 
way sound the low A hy stopping all the hoUis 
except tho bottom one and pn^paring for the 
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top A, as before, preceding it by the two grace work day by day to get the P shake cleanly, 

notes. Then sound the B, the C, and D, in like linking it with the other notes of the scale from 

manner, always preparing for the long A which 0 to E. i«d then Avith the top A. [Ex. 4 .] 

follows, making all movements emphatically Having doubled the A, G, and F, now practise 

and cleanly ; otherwise the oflFect will be spoilt to double the E. The “ E shako ” consists of 

by a wrong sound coming in between. [Ex. 2.] the grace notes G, E, and F linked together. 

Having doubled the high A with the G in This is done by raising smartly the first and 

between, the student must now double the G, third left fingois, keef>ing up the right little 

with the F as the passing note. The way to join finger. Bring the first hdt finger down. Then 

the grace note F to the grace note G is learnt raise the second left lingtn* and put it down also, 

by practising the “ high G shake.” ft will be Sec that the first is down before the second 

seen by the diagram that to produce the F and is raised. Before beginning the shake, always 

G at the top of the treble clef, the first, second, and sound the first note of the grouj>. Now blow the 

third right fingers arc down for both notes, as low G with all the fingcis down. Remove the 

well as the left thumb, but that the first left left fingers. With the thumb strike the octave G 

finger is down for F and the second left finger above. Keeping it down, slip the first finger 

for G, all other holes being left open. Yet the over the top liole. raising the second finger and 

G here is not fingered according to the scale, as bringing it down smartly for E. Take off the 

the whole of the left hand, except the thumb, E finger immediately, and strike the top hole for 

is raised. For the G shake, therefore, raise the the P, repeating the E. Tlie shake needs, of 

first, second, and third loft fingers as well as the eourse. eareful practice before it can be done 

little finger, striking the top hole of the chanter with facility. |Ex. 5.1 

smartly with the first. Between the two G The T) shako consists of linking together 
strokes the connecting F \rill sound. Practise qtiiekly the low G, D, and G before the second 
in this manner the high G shake from the low I) is sounded. Close all lioles on the chanter, 

(1 to the F above. [Ex. 3.] then raise smartly the first, second, and third 

Doubling the Notes. Having doubled the fingers to get the I) above ; strike the first right 

G with the F, sounding the top G twice, endeavour finger for tlie and tlien sustain the D, keeping 

now to sound the toj) 5' twice, interpolating before the little linger down. [ Ex. 6.] 
it the three grace notes, G, F, G, by raising the The Grip. What is known as the “ grip ” or 

first, second, and third left fingers, always keep- “round movement” is the alternation of low 

ing the right little finger up. Put down the first and high notes, preceded by appoggiatuias, the 

left finger smartly, raise it, and put it down first sustained note being dotted. Now the student 

again. This repeated stroke by the first left uho is familiar with musical theory may be 

finger gives the G, F, G shake and the sustained reminded tJia-t a dot or point placed after a note 

F to sound the long note. '^Pho lx*ginner must inenvises its duration one-half. The next note 






being diminished in proportion, the etfet.*! is 
generally staccato, or, at least, semi-detached in 
a fairly quick passage. In Highland music, llie 
interpolation of grace notes gives a swing or 
j\impiness to a melody ditheult to deseriln? : 
and in reel jilaying, unless the lingers have fjeen 
trained to put the grace notes in neatly, the 
entire idea of the “ .snap ” i.s lost. Now endeav- 
our to get a long A, preceding it by top O, and a 
long 1) and E, preceding them by two bottom 
(J’s. This gives tlu^ so-called “ round move- 
ment.” Prepare the fingers for A, and, imnu‘- 
diately before .sounding it, strike with the first 
left finger for top G. PrepartJ for D. Close all 
hr»les of the chanter for low G, and .strike the I) 
finger smartly, lifting E with the little linger. 
Here, although I) is written as a plain note, it 
is played as a grace note. | Ex. 9.] 

The Double Cut. What is known as 
“the double cut” lias often a startling effect if it 
is executed quickly and smartly. It fr(H(uently 
occurs in the ((uickest of all finger movements, 
but uiust b(5 practis{‘d by tlie student in slow 
time ut first before the knack can be aMpiired, 
especially without the assi.stance of a master 
wIio.se playing can l)c imitatial. .Ml flic bc.st 
])laycis have ])ractiscd industriously on the 
chanter until they have drilled themselves suffi- 
ciently to execute almost any eombination of 
graca? notes automatically. We give here an 
example of the double cut. fEx. 7.] Tried on 
the pianoforte, this illustration does not convey 
the proper intonation of th(^ chanter, the scale of 
the. latter instrument not being in equal temp^na- 
numt. Jn other words, iJie intervals between 
B and L), and E and C« are natural on the bag- 
f)ipe, and tlit^ same as the old Arabic and l\T.sian 
scales ; wlieivas, on tlie jiiano, to wbieli our ears 
are accustomed, they liave been artificially 
tempered. So, when musicians say that the 
bagpipi^s are out of tune, it is their ears \\hieh 
are at fault. 

Attitude. ft is now time to consider the 
instrument as a whole. Attached to the bag, 
five tubes will be observed. I’hesc are, first, the 
blow-pipe ; .secondly, the chanter or melody pipe ; 
thirdly, fourthly, and fifthly, the long and the 
two shorter drones. Place the bag under the 
left arm. Throw the long drone over the left 
shoulder, and let the two shorter ones, oonnected 
bv a ribbon, hang down fan-fashion. Place the 
blow-pipe in the mouth, and blow out the bag 
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till it is full, keejiing the left arm pressial 
firmly on it, so as to have the chanter aiul 
drones going when pausing to take breatli. So 
feed and press the bag that an equal current of 
air is maintained when a piece is played. Insleail 
of the breath acting immediately on the chanter, 
as in the preceding exercises, the melody pipe, 
held by both hands, is now fingered lower down, 
as it is fed with wind from the bag. 

In Ix'ginning to “ wind ” the bag, the student 
may hold up the drones on the left shoulder witli 
the right hand. With his left hand, he mu.st 
stop the thumb-hole and the first and st^c'ond 
vents. The bag can th(*n be blown out full, and 
placed under the left arm. Two drones ought 
to l)e sto})ped, and only the smaller used at 
lir*st, until the lieginner, by alternately blowing 
and pressing, is able to keep the wind steady. 

Tuning. The player tunes his instrument 
(o A by closing all holes in the ebantiu’ excepting 
the lowest. (Iieek the low A wutli the octavi; A 
above. If the t wo sounds are eorrect, the chanter 
rml is all right. If it sounds Hat with the long 
drone it must bis made to agree. The reed will 
lx? beard vibrating vi'ry (juickly if it is wrong. 
iSliift the joint of file drone by pulling the tuning- 
string back or forward till the pulsations g(‘l 
slower and become steady. IXfferent playta^i 
tune the drone-stocks in various ways. Pipe- 
Major Glen recommends, in some eases, all th«' 
<Jrones bt*iiig tumal to A. Henderson prefers the 
big drouth being tuned to E. Other players 
set the drones to G, 1), G, and G, D, A, giving 
the tonic and dominant droni‘ bass. Always let 
down the rwnl if too flat, or raise it if too sharp. 

Partiimlar care should be taken in adjusting 
the reed of the elianter, beeausc the slightest 
alteration may make considerable difference to 
the pitch. Having closed the two longer drones, 
the student should now practise the exercises be 
has learnt, with the smallest drone. When these 
are performed satisfactorily, the whole thrw 
ilrones can Ix^ set going. The point is, when 
playing, alw ays to keep the bag tight, or fully 
distended. Any good piper will afl^m that the 
body of the instrument is remarkably sensitive ; 
when in order, it will respond to very gentle 
pressure. It stands to reason, then, that if 
the skin is allowed to get hard and dry, its 
ukastietty, or sensitiveness, will be gone. It will 
neither fill nor empty itself readily, nor answei 
to the wishes of the nlaver, so that notes will 


be missed and the performance nnsatisfaotory. 
If, therefore, the pipes have not been used for a 
while it is the custom in some Highland regi- 
ments, the day before a march out, to prepare 
the instrument in this manner : Take off the 
cover of the bag, and cork the drono-stocks 
tightly. Mix three tablespoonfuls of treacle with 
two tablespoonfuls of water. Pour this into the 
bag> and hang up the instrument so that the 
liquid runs out through the chanter stock. If this 
is done overnight, by the morning the contents 
will have percolated through the tube. The per- 
former will feel, when his arm presses the 
l)ag, that after this treatment the response of 
the instrument is delightful. 

Progressive Practice. Considering the 
work there is in the manufacture of a set of 
Highland, or military bagpipes, the cost, com- 
pared with that of many other musical instru- 
ments, is small. A full set can bo obtained from 
£5, and sometimes less ; and what are known as 
half-size, or repl pipes, suitable for a drawing- 
room, can be obtained from about £3. The 
student, having practised the preliminary exer- 
cises on the full instrument, should now proceed 
to learn simple tunes. Such music can be pro- 
cured from tho Highland Pipe Society, 154, 
Oxford Street, London. Pains should always 
bo taken to play at first slowly and correctly. 
If a difficulty is encountered which needs 
much repetition, it is bettor to learn it first 
on a practising chanter, and concentrate the 
mind on tho fingering. Steadiness in posi- 
tion should always bo maintained, no matter 
how staccato the music which is performed may 
be. Valuable assistance in preserving correct 
time and a slow rhythm in practising can bo 
obtained by the use of a metronome. Playing in 
quick time will come easily when correctness in 
slow practice has boon 
mastered. In conclu- 
sion, wo give tho first 
eight bars of the March 
of tho Seaforth High- 
landers. [Ex. 8 .] 

IRISH PIPES 

Here we have a much more elaborate and 
complicated instrument than the pipes used 
in Highland regiments. There are no written 
instructions for playing the Irish pipes to be 
found, either in Gaelic or English. In this 
respect, therefore, we are breaking entirely fresh 
ground. 

Union Pipes. The instrument was used 
originally for military purposes, each force 
being led by a musician with bagpipes more 
than twice the present size, as Hie longest 
drone measured upwards of six feet. The othpr 
drone, instead of bemg spread out fan-fashion, 
like the Scots pipes, was carried over the left 
shoulder, close together, liko a bundle of sticks, 
and the bag hung down in front instead of being 
placed under the left arm. Both of these features 
are preserved in the Irish pipes of to-day. Tho 
Umon Pipes contrast with those of Scotland 
chiefiv in l^ee respects. First, instead of the 
tone being strident and warlike, it is mellow and 
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fluty. Secondly, instead of being blown by tho 
mouth, the bag is inflated by small bellows. 
Thirdly, the compass is not only more extensive, 
containing 25 semitones instead of 9 notes, but 
the drones are furnished with keys capable of 
giving an accompaniment of var 3 ring harmonies. 

Position. Place round the neck, over 
the right shoulder, the broad strap which 
supports tho instrument. Tuck the bellows 
under the right arm so that the elbow may work 
them easily. When tho performer stands to 
play, these bellows are kept up conveniently by 
placing a walking-stick underneath them. The 
bag, then, is suspended in front, well up, and 
inclined to the right, so that it can be easily 
supplied with wind. Below the bag hangs tho 
chanter. Hold the lower joint of this with tho 
fingers of the right hand. The Irish idiom 

More power to your elbow ” refers to the play- 
ing of the pipes, because both elbows have 
important duties. Whilst tho right elbow must 
pump the bellows steadily, the left manipulates 
the top keys of the cronan, or drones. 

With so much work to do, the most convenient 
position for the performer is, obviously, to be 
seated. In that case, tho bag is nursed in the 
lap, and the butt, or socket, of the cronan comes 
well under tho chanter, resting on the left 
thigh. The chanter itself is inclined to the 
left, and the drones, which are all close together, 
project in an oblique direction over the left 
shoulder. The loft hand is placed on the 
socket of tho drones in such a way that the 
forearm and elbow can press down tho upper 
keys. But the lower keys are negotiatea by 
tho right wrist, or tho rfght fingers when the 
latter are not needed for the chanter. So tho 
right fingers either stop the bottom holes and 
keys of tho chanter or tho bottom keys of tho 
cronan, tho wrist otherwise negotiating tho 
latter, while tho right forearm presses tho bag 
when needed, aneVthe elbow pumps the bellows. 
The loft fingers manipulate tho top holes of the 
chanter, the left forearm, os well as the elbow, 
being used for the levers, or keys, of the cronan. 
The regulators, or cronans, are either two, 
three, or even four in number. They fit into 
a largo circular socket or tube, much in tho 
manner of the Chinese “Tcheng.” 

The Tone. Those who have heard this 
instrument played in Sir Villiors Stanford’s 
opera, “ Shamus O’Brien,” will know that tho 
tone of the Irish pipes is entirely unlike tho 
Scottish. The upper notes have been compared 
to tho flute and the lower to tho chalumoau of tho 
clarionet. Tho smallest Recorder was pierced 
in olden times, like tho Irish chanter, with 
eight holes, seven in front and one at tho back 
for the left thumb, tho thumb-hole being tho 
most important feature. In timing, the reeds 
of the Irish pipes, should the vibrations be too 
strong, must be subdued by the application of 
a little melted wax. 

The Chanter. The chanter is cylindrical, 
and of greater length than in tho Highland 
instrument. An important point is that it 
is tuned to the modem scale in equal tempera- 
ment. Instead of tho lowest note being Q 
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(below second ledger line, treble clef) to the 
octave above, it extends from D below staff to 
D above second Uidger line, or two octaves, with 
all the intervening semitones. These are made 
practicable by the keys, the usual chanter 
having eight of the latter. So the compa.s8 is 
that of the ordinary eight- keyed D flute, the 
lingering of which is given with that instrument. 
When notes are recpiired in the higher register, 
the right forearm exerts extra pressure on the ])ag. 
The knack of doing this can only be acquired by 
the stud(uit 8to])ping the drones and practising 
t])c chromatic scale very slowly, both asctuiding 
and diiscending, until the tone is given eorreclly. 
Jn any ease, mastery over the chanter must Ik? 
obtained in playing melodies correctly before 
a harmonised aeeoinpaniment is attempte<l 
with the eronan. 

The Cronan. Kvt‘ii as Ihe wwd 
‘"chanter” implies ‘"singing" the tune, so 
d(?es “ cronan ” juean "" crooning,” or droning 
a chorus to the aii-. (generally speaking, the 
cronan arc two tubes placed laterally togethci, 
so pierei'd as to produce thirds at the upper 
and fifths by depn^ssing the lower levers. 
These lev<'rs are w’orked, as far as possibles 


left elbow press down the lever furthest from 
the stock, or socket. This in an instrament with 
three cronan will give G below second ledger 
lino, treble clef. Get the elbow over the second 
lovor, so that both upper keys are depressed. 
The result will be A. With the right hand 
depress the third lever. This will give B. 
Finally, with tho right wrist, press down tlic 
fourth lever. The sound will be CjT. Now 
pull the valve to shut off the sound in the long 
tube, and open the valve of the second, or 
medium, regulator. Working it in the same 
way, when the top lever is down T) below 
trel)le staff will sound ; when the next lever is 
doAvn the result will be F When tho third 
is depressed the note given will bo G. With 
all four down the result is A. 

In the same manner, try the shortest drone. 
This usually has five keys, and therefore gives 
.six sounds, the deepest Ixuug that when all 
the levers are down — namely F, first line, treble 
clef. Putting down the top lever with tlie 
elboAv, tho result is Fjt, first space, treble clef. 
Pre.ssing down the next, together with the first, 
G is obtained. Gidting down the thrive together, 
the r€>sult is A. Piessing dowm four, tho sound 
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with tho Avrist of the right iiaiid. longest 

tube gives the drone bass. This can Ik* shut 
i)ff at will hy means of a val\T, s(} as not to 
interfere Avitli an accompanying harmony for 
Avhich it is unsuited [Ex. 10 1. 

In a typical instrument wo hav(; handled Avith 
three regulators, or drones, the longest gives tiu? 
four-foot F, Avritten on thir<l Icdgci* litu' beloAV 
treble clef, a semitone beloAv the hwest note on 
the violin, Avhicii shares the musical honours in 
rwstie Trcland with the })agpipcs, so that both 
instruments can be played together ; and, 
moreover, before the ])iper starts, he invariabl;\ 
tunes tlie i(?eds of the cronan to the same note, 
ais the tiddler — namely A. 'Fhc second regulator, 
being not quite ‘J teet, ])roduces, as its loAvest 
note, C 2 below treble staff ; and the sliortest 
regulator, about a foot and a half long, gives, 
as its loAV(*si note, E, first line, treble elcf. 

If the instrument Avhieh the student possesses 
lias only tA\ o regulatoi’s, he must ascertain their 
notes for liimself ; but the reeds should alway.s 
be tuned to A. It may be helpful if the cronan, 
to which Ave have referred, are described. 'Phe 
longest has four brass Ujaws, or keys, closing as 
many holes. Fiist, inflate the bag. and Avith the 


is B. \Vith tlu' AA'hole five doAvn, the result is 
OJ*. third spae(*, treble clef. Thus it will be 
seen that Avith a little practice it is possible 
to get all parallel keys, from the top dowri- 
vvards. de})ressed simultaneously. 'Phe tAvo 
lowest notes of llui two longest drones are in 
lifflis. Then we have throe (K)nseeutivo sixths, 
Avliilst the tAvo shorter tubes give tAvo con- 
secutive thirds, a st‘cond, and thi'cc consecuitiAc 
thirds. 

If the elbow places doAvn lh(i top lever 
of the longest and medium regulators and tlu^ 
two top levins on the sliortest regulator, (J, 
1), and octave G Avill sound simultaneously, 
giving u lough Ionic and dominant drone bass 
to the bottom 1 ) of the elianter. Put doA\n 
the Iavo upper levers on the longest and mediuui 
regulatois and tliree on the shortest. The 
effect Avill be A. FjJ, and octave A, or tlu 
common chord of D! Put down the Ihrei* 
upper levers on the long tubes and four on the 
shortest. This will give B, G, and B, or tlie 
first inversion of the common chord of G. If 
all the levers on the three eronan are down, the 
result will be Cjf, A, and above, or the first 
iivvei-sion likewise of the common chord of A. 
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MORSE SOUNDER AND RELAY 

Group 10 

TELEGRAPHS 

The Simplest and Most Popular System of 

5 

Telegraphy. Wheatstone’s ABC System 

eoiitiniii'.l fi'oui 4U04 


By D. H. KENNEDY 


•yHE single-current key wiis described on 

^ page 4383. 

The student who lias imd the description of 
the sounder, given on page 1383, sliould also 
refer to Professor Thomjison's (Explanation of the 
principle of the electromagnet, given on page 562. 
It now remains only to add that th(^ two eoils 
are wound to a total resistance (jf 20 ohms. The 
two inmu* ends are connected together, and the 
two out<?r ends carried to th(^ terminals. The 
resistance of the electromagnet is therefore 20 
ohms. The current required to work a soimder 
is 90 milliampei;es. 

Jn the wooden base of the sounder there is 
inst^rted a 500-ohm resistance coil [see page 790J. 
Its ends arti brought to the brass terminals, 
so that it is in paralk*! with the coils of tluj 
e]e(5tromagnet, and theii' joint resistance is 
19 2 ohms. Fig, 26 shows a eomiiletc sounder, 
and 27 its siqiarated jiarts. 

There is a more rec-ent patteni of souiuh'r 
in which tlu^ resistance of the eleetromagmd 
coil is 21 ohms, and the shunt 440 ohms, making 
a joint resistance of 20 ohms. The resistance 
coil is introduced to providti a path for the high 
voltage induced secondary current which is 
g{EmTated at the instant when the circuit of the 
(‘lectromagiiet is ()])en(‘d after lieiiig (‘nergised. 
In the alisenee of such a path, injury to th«^ 
lelay contact points results, owing to (excessive 
sparking. 

The function of the galvanometer was (“X- 
])lained on page 4606. It is now necessaiy only 
to add that except for its i‘xternal a])p{‘aran(^e 
th(} singlo-eurrent galvan(unet(*r is juactically 
the same instrument as the rc(.‘eiving jxirtion of 
the shigle needle. It is usual in joining up thes(* 
instruments to form a direct working sound<?r 
set, to connect a five -ohm resistane.cj coil in 
parallel Avith the galvanometiu-. This is dcuie 
l)ecause the currtmt required to work the. 
galvanometer is only about one-seventh of that 
ii(‘.c(^s8aiy for the sounder, and tlui introduction 
of this sliuiit reduces the total resistance of the 
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circuit, and thus tends to reduce the numlKii* 
of cells requirtid for battery power. Fig. 28 
is a diagram of the connections. 


I'he. student must take pains to become 
thoroughly familiar with it because from it wi^ 
shall develop more comphix cases, lie should 
sketch it out as shown in 29. 

M'his will enabhi him to sec clearly liow the 
key see-saws between the sound(‘r and battery 
connect ing eit her one or ot her in the einuiit. He 
should note how tlie line is arrangcnl at each 
station. Tlu^n he should follow the path of a 
received curn'iit, and numlx'r the terminals 1 to 6, 
as shown. 

If thesis numlieis and terminals are carefully 
memorised they form a mnemonic base on which 
the more eom))l(‘x s(‘ts can lx*, bnilt up. 
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The Relay. Direct sounder working is 
used only on suburban circuits. .Vs soon as 
the distance becomes considerable it is imeessaiy 
to use a relay. Tl)<‘ dillieulty in working on long 
lines is not due merely to the ineroascxl ivsistance. 
This could be met. by (‘itlier increasing the bat- 
tery power or- suitably incr(‘asing the di.iin(‘ter 
of the conductor, lliougb lu'ither of tlu'se an^ 
desirable (‘xpedieuts. Tin* gi(‘atcr ilifticulty 
is due to the l(*akage of current which takt‘s 
place, leakagir not merely from line to earth, 
init also from one liitf^ to anothiu’. .Attempts to 
treat this by incr<‘asing tin? battery pow'cs* 
mert‘ly aggr'avate the trouble, arid it is found 
best to work with the smallest praeticalile cur- 
rent. 'rhe soitiider, which rriquircs what, in 
telegraphic ])raeti(je, is a viny heavy citrr(*nt, 
is therefore removed from 1, 2, and its place 
tak(‘u by an electromagrrct ]>uilt on much more 
delicate lines, and only rtxjuiring about one- 
sixth of the soiuider's eurrtmt. '^Pbe soniuler 
and a local battery arc then e.oumu ted to tin* 
ariuriture of this relay, as it is called, so that 
when a current affects the relay, the r elay (tlost^s 
the circuit of the sounder. This is shown in 
principle in 30. which represents the relay in tin; 
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line circuit, and the local sounder worked by a 
local battery and actuated every time that the 
armature of the relay moves from 2 to 1 under 
the influence of a line signal. Early types of relay 
were designed on the same lines as the sounder, 
but improvements in design have evolved much 
better forms. 

In the sounder we notice that the magnetic 
field dovolopod by the current must be strong 
enough to overcome the tension of a spring, ana 
moreover that just at the point where we require 
the maximum force to begin the movement of 
the armature, the magnetic force is at a minimum 
owing to the large air gap. Out of a consider- 
able number of modem forms we need descrilMj 
only the Post Office standard relay. Like the 
sounder, it has two 
coils of silk-covered 
copper wire, but 
they are much 
longer, and arc not 
connected by a 
yoke at the bottom. 

Its absence reduces 28. direct s.-c. sounder 
the electromag- 
netic inertia of the instrument and thefbfore 
tends to greater rapidity of action. 

The cores of the coils are of carefully annealed 
soft iron, and they arc provided at each end with 
soft iron pole-pieces, as shown in 31. 

Two armatures are j)rovided, one playing 
between the upper pair of pole- pieces and one 



is not needed in the relay, because, by placing 
the armatures so that they are normally nearer 
to, say, the left side, we produce what is called 
a magnetic bias. The side with the smaller air 
gap has the greater magnetic flux. The arma- 
tures are therefore adjusted so that normally 
they lie to the left. Under the influence of a 
signalling current, they move over in the direc- 
tion of the right side, but the movement is 
limited by the “marking” contact screw, so that 
the centre point is not passed. When the 
signalling current ceases, the armatures return 
to the left, under the influence of the magnetic 
bias. 

The end of the tongue plays between the two 
contact screws S (spacing side) and M (marking 
side) [33J. These are attached to a little ebonite 
platform, which is in turn attached to a brass 
cr'Tiage sliding in a slot in the brass table whicli 
covers the coils. Under this brass table a spiral 
spring, Q, is fixed, and connected to the contact 
carriage, so that it tends to pull it to the left. A 
vertical brass lever has its top end connected to 
the contact carriage, so as to control its movement. 
The bottom end of the lever lies against the end 
of the adjusting screwy A. The position of the 
carriage is therefore adjustable by turning A. 
This determines the magnetic bias, only 

other adjustment is the “ play ” — that is, ihn 
distance hei w een the S and M contact 
screws. It should be noted that in connection 
with the latter there arc small blue check 







the u«iial woTking current. Small IXinmll cells 
arc (‘Jiiployecl for the main battery, and large 
Oanicil cells for the local battery. 

Printer or InKwriter. Fig. 35 is a diagram 
of the connections of the printer, or, as it is 
sometimes called, the direct nriter. It was 
illustrated and described on page 4383. The 
galvanometer (30 ohms), the receiving e(»il 
(300 ohms), and the key arc mounted on one 
base, which also serves to cany the slip roll. 

Small Daniell cells are usually used on printer 
circuits, the woiking currtmt being about 17 
milliampcres. The slip should travel at 0 ft. 
to 7 ft. p(w minute. 


with hi« right hand a small crank. Normally, 
the needles of both sending and ixjcciving instru- 
ments are at -{ . The generator is not conne(‘ted 
to the line, even when the generator handle 
is revolving, until another key, say D, has 
been depressed, and the sending pointer moves 
round from f to T). It is only during this 
interval — wliile the eentre pointer is moving 
round that tlu^ geiu'rator is joined to the line 
wire. Tt 8(‘nds out a series of })ositive and nega- 
tive eurrents, one enrnmt for each letter passed 
by the needle. Immediately the needle reaches 
1) the generator is cut od the line. At the 
iveeiving end there is an eUvtronuignet and 



Wheatstone’s ABC. As already stated 
(see page 4384] the manipulation of this instru- 
ment is very easily acquired. As a result, it 
ill onti time was rapidly coming into c.xtensive 
esc on private wires. The invention of the 
telephone, however, interrupted its career, ami 
its use is now mainly eontined to small and 
remote country post-offices, where the fact that 
only one wire is needed gives it. an advantage 
from a financial point of view . 

No batteries are used, the sending currents 
bei^ generated by a small dynamo, power for 
which is supplied by the operator, who turns 


ainiaturc vi'iy similar in ariinigemeiit to the 
RO.S. relay just described. Instead of a tongue, 
however, tliere is an escapement whc<'l (ont rolling 
the needle cf the reeeiving dial in such m manner 
that for each eurrent r(‘C(‘ived the neeUlc moves 
forward one letter. The letter at wlii(‘h the 
needle stop.s is noted down by the receiving 
t elegraphist . 

For instaJM (‘, to send the word “ Do,*’ wo 
should have : 


Coft/inKed 
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MERCHANDISE TRAFFIC 

Railway Wagg^ons. The Carriage of Goods. Consignment Notes. Rail- 
way Rates. The Delivery of Goods by Horse Waggons and Motor-cars 


By H. G. 

\Y/HEN the man in the ntreot sp(*aks of a goods 
^ train he has in his mind a train convejring 
either merchandise or minerals, and does not 
pause to differentiate between what really form 
two distinct classes of traffic. To a certain 
extent he is warranted in confusing the two. 
For the purpose of classification, goeda are de- 
fined as anything entering the Railway Clearing 
House Classification Si*hodules A, B, and 
Numbers 1, 2, 3, 4, 5, the basis of which classi- 
fication is their value or the cheapness with 
which the articles can be conveyed, while other 
factors that are taken into consideration may be 
summed up as weight and bulk, method of 
packing, and liability to damage. Further, the 
Clearing House “ Rules and Regulations ” only 
speak of a “ goods train,” which “ is understood 
to include all trains except those composed of 
coaching stock.” How^ever, in practice, the 
mineral traffic is a thing 
apart, and it may bo 
defined as covering the 
transport of coal, coke, 
iron ore, and patent fuel, 
while some companies 
also include in it granite, 
slag, and limestone — in 
short, the heavier and 
cheaper articles. The 
mineral traffic conveyed 
annually by the railways 
of the United King- 
dom now amounts to 
350,000,000 - tons, and 
this traffic consists 
largely of coal. 

Private Ownership of Waggons. 
The first railways were constructed, like the 
(*anals, with the idea of the motive power and 
the moving or rolling stock Iwing supplied 
by the public. The railways w^itc to be 
improved roads, for the use of which customers 
were to pay tolls, and the large number of 
traders’ waggons in use is a substantial reminder 
of the original idea. 

Formerly, private owners’ waggons were a 
fruitful source of trouble and anxiety. A railway 
company in building its stock has too much at 
stake to risk sacrificing efficiency to economy, 
but the same conditions do not apply with 
equal force to private traders. In 1881, the 
jMudland Company decided upon the new policy 
of becoming o^ers of nearly the whole of 
the waggons ninning upon their railway. Accor- 
dingly they obtaini^d pow'cr to raise a large 
8um of money with which to buy up the traders*’ 
waggons by tens of thousands, the object being 
to raise tfie standard of such vehicles and to 
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increase the safety of the line. Shortly after- 
wards, the Board of Trade intervened, by issuing 
a “ standard specification ” for ensuring unifor- 
mity in size, construction, and maintenance. 
Therefore private owners are compelled to build 
their waggons strictly in accordance with the 
standard specification, the provisions of which 
liave been revised from time to time to meet up-to- 
date requirements. Further, before any waggon 
is accepted for conveyance on its own wheels, it, 
must be examined and passed as sound by the 
locomotive or waggon department, after which 
a register plate, bearing the name of the company, 
the registered number, the date of registry, and 
the maximum load to be carried, is affixed to 
each side. The waggon is then free to work 
over the company’s or any other line of railway, 
the arrangement being a mutual one between all 
the railw^iy companies in the kingdom. As a 
result, to-day there are 
probably as many private 
owners’ waggons on the 
Midland as on any other 
railway. 

Varieties of Ve- 
hicles. All mineral 
waggons arc open trucks, 
whereas morchandisi^ 
w aggons may be broadly 
divided into the open 
truck and what is 
variously termed the box 
van, covered waggon, or 
cupboard truck. Then^ 
is, in addition, a largt‘ 
assortment of specially 
fashioned vehicles for special purposes — namely, 
cattle trucks, fish waggons, refrigerator vans, 
gunpow^dcr vans, ballast trucks, plate glass 
waggons, trucks for the conveyance of timber 
in long lengths [60J, low-bcdded trucks, nick- 
named “ crocodiles ” [51], for transport of any- 
thing abnormally high or heavy, such as lK)ilers 
and machinery, and special “fender” waggons 
for straw hats and feathers [52J. The trans- 
portation of practically all merchandise and 
minerals in this country is effected by the 
means of vehicles — open or closed— -carried on 
two axles and four wheels, and having doors 
at the side adapted to cart level. The mineral 
waggons have, as a rule, a slightly larger 
capacity than those intended for merchan- 
dise, but some companies discountenance any 
difference, as they wisli all their waggons to be 
interchangeable. The standard British merchan- 
dise and mineral waggon is the 10-ton open truck 
(a truck being descril)ed according to its capacity 
and not by its tare, which is the weight of the 






vfhicle unloaded). Tho open truck l)egan with 
one plank at each side, which has been gradually 
t;xtended, with a view to obtaining larger loads 
combined with greater safety, to a height of 
from 3 ft. to 4 ft. Closed waggons are not so 
popular in this country 
rti elsewhere. Tliere is 
the difficulty of getting a 
(Taiie into them, unJ(*ss 
provided with a sliding 
roof, which in turn is 
liable to admit wet; on 
the other hand, they 
obviate the necessity of 
sheeting. Many com- 
panies are, however, con- 
siderably increasing their 
stock of box vans, and 
the cubical contents of 
the new veliicles, with which the sliding roof is 
abandoned, arc twice as largo as th()S(3 of the old 
ones. It is customary for raihvay companies to 
give their own waggons distinctive marks. For 
instance, the London and North Western mark 
is a white diamond, the Lancashire and Yorksliire 
a triangle within a ciicJe, tlu^ North StafTordshiro 
the Staffordsliii‘e knot, and tlie Croat C.'entral a 
star. The tarpaulin ahet*ts of 
open waggons also are tlistinc;- 
tively marked, as a safeguard 
against loss or theft, 'rims, 
the Midland is a. black slieet 
with an orange border, wliile 
the Gi’cat Western sIkhM is 
scored with crossed bars and 
gi’iffin’s wings. I^astly, every 
company has its ropes made 
up with diil'erently coloured 
strands. Ihotigli this dis- 
linetion is not visible unless 
one of tlu? standard h'nules 
affixed to cjieh end lx; lost. 

High>capacity versus Low-capacity 
Waggons. During the last few years a great 
<‘ontroversy has been raging, and is still raging, 
jclative to the desirability of increasing the capa- 
city of mineral waggons. The aveiage capacity 
of these vehicles now is 10 tons, and waggons 
larger than this are considered high -ca£»a<*ity 
trucks. The exponents of the high-capacity 
u aggons — a vague terra, as it covers anything Iw- 
tween 15 tons 
and 40 tons— 
allege, with 
some truth, 
that o\ving to 
the low-capa- 
eity system, 

British rail- 
ways are haul- 
ing consider- 
ably more 
dead weight, 
c.apacity for capacity, than is the case in some 
other countries, notably America. Theii* line 
of argument is that the adoption of high -capacity 
mineral waggons would considerably reduce tho 
foregoing source of expense, and, at tho same 
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time, tend towards reducing the length of trains, 
Dcoaii.se, given a uniform whc(4 base, there 
Mould Ixj fewer M^aggons. However, several 
te(;hnical difficulties stand in the way of tin; 
«Mdoption of larger waggons. In the first place, 
it must l)e remembered 
that all turntables, 
sidings, coal drops, weigh- 
bridges, pit screens, etc., 
at collieries, stations, and 
M’harves, are dt'signed 
for the low - capacity 
M aggon. Tlu‘ wholesale 
alt(‘ralion of t]i(‘sc ap- 
jiliances and accommo- 
dations M'onid b(’! a most 
costly business, while* 
another obstaeh* is tliat 
in the majority of 
instances llitiy do not, even Ixdong to t h(i railway 
eompani(*s, but to private tradi*t‘s, or oorporat<i 
liodies, which could not be compclleHl to bt'ar the 
t‘X}ienses of the change 

<l(‘nerally sjxsiking, the* traeh'is are not en- 
amoured of the advantages (jlaiimxl for tlio liigh- 
(uipaoity waggon. 'Phey fear damage? to their 
small trucks wlu'ii working vitli larger ones, 
and tlu*y scent damage to 
minerals while loading and 
being i*onveyed in tlu* latter. 
(Colliery owners carefully guard 
against bri*akage of coal, as 
fre(*dom from “ small ” <*n- 
hanoes its sak*. There can 
be no doubt that there is 
much gr(*ater risk of brt?akage 
in loading fuel into large 
trucks, and also during its 
transit in the* sanu*. Iron ore, 
again, is said to lx* deprt'c.ialed 
in value when carried in larg<‘ 
trucks, ha* similar n^asons. In 
the <aise of companies, lik<^ the Midland and 
Nortli-Kastcrn, which prefer to own all the. 
waggons running over their line, ami also desire 
to make them interehangeahle, tlie employment 
of two dilfer<*nt si/,(‘s of waggons, for m(*r(;handise 
and mineial traffic resp<*ctiv<?l>, is depre(;aU?d. 
'Pile higher the capa<?ity of a waggon, the lougcT 
it takes to unload, as only on(? checker can Ik? 
employed at this end. Nc)w it dot*s not much 

matter what 
length of time 
tin* unloading 
of m i n <3 r a I s 
occupies, but 
the case is very 
ditba enl where 
goods arc (ton- 
corned, as 
such consign- 
ments must he 
d(*alt with e\- 
[K*ditiously. Sujipose a 40-ton truiik he fully 
loaded with goods, it would tuk(? many hours to 
unload, Mlicreas a. lO-ton waggon can b(‘ diHpos(*d 
of within the hour. On the? other hand, this 
loss of time would probably Ik^ met to .some 
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54 . SHUNTER WITH COUPUNU POLE, 
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extent by better working. However, setting 
aside the question of elTecting interehangc- 
ability, the crux of the problem rests on the 
fact that in this country tluTo are very few 
cases which warrant the running of liigh- 
capaeity mineral waggons — much less high-capa- 
city merchandise waggons. Tn comparing 
our methods with those of other countries, 
it must always be borne in mind that there are 
important rcjstrictions here which do not exist 
elsewhere. The industrial con- 
ditions of this country require 
small consignments and a “short 
haul.’* In Ameri(ia trains of 
fully-loaded 30-1 on or 40-ton 
waggons are des])atched across 
the continent, and are, not 
broken up until they reach tlieir 
terminal. 

British Short Haul Con- 
ditions. A British mineral 
train rarely travels for a great(‘r 
distance than 2(K) miles, and the 
coal consignments rule comparatively small. 
For example, it is estimated that on the 
l^ondon and North-Western 80 |)t*r cent, of 
, the coal is carried in consignments of less than 
' 20 tons ; and, accordingly, there would be no 
economy in employing 20 ton waggons for the 
transportation of 80 per cent, of the traffic. 
Nevertheless, there are some oixmings for 
high-capiudty waggons. Coal passing in large 
quantities for locomotive use, and a regular 
traffic between specific points in coal, ore or 
bricks can be conveyed in JlO-tori or 40-ton trucks 
with advantage. .Several companies have built 
waggons of this description for those special pur- 
poses (63|. When a waggon attains a capacity 
of 30 tons it must be caiTied on bogies. To sum 
up, it is unlikely that the agitation in favour of 
high-capatfity waggons will succeed as its ex- 
ponents wish it to succeed, for the simple 
reason that the idea is based on economical 
conditions which do not prevail in the United 
Kingdom ; but the movement has been of great 
value by demonstrating that trucks of a moder- 
ately increased capacity — ^namely, from 15 tons 
to ^ tons, are likely to ensure success, if the 
change be made gradually. The North Eastern 
Company now carry the major portion of their 
mineral traffic in four-wheeled waggons having 
a tare weight of 9 tons 13 cwt. and cap- 
able of carrying 23 tons, while many other 
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companies are acquiring a stock of 15-ton to 
20-ton mineral waggons. These waggons fulfil 
a want, and confirm the fact that a paying load 
up to 20 tons can be carried within reasonable 
dimensions on two axles and four wheels, and 
with a tare in a ratio of only 2J to 1, which arc 
results' equal to anything achieved with tlie 
larger bogie waggons. 

Either - side Brakes, and Auto- 
matic Couplings, In the technical equip- 
ment of goods waggons three points remain to 
be noticed. First, there is the question of pro- 
viding them with cither-side brakes. Secondly, 
there is the question of fitting them with 
automatic couplings, which change, like the 
fornuT, might any day be imposed upon the 
companies by the Board of Trade under the 
Railway Employment (Prevention of Accidents) 
Act of 1900. ft is alleged that the present 
coupling pole and coupling system [ 64 ] have 
caused accidents to some 20,000 railway ser- 
vants during the past 25 years. Tho delay 
in enforcing this provision is ^ due solely to 
the difficulty experienced in finding saitable 
apparatuses. Hundreds of automatic couplers 
have been invented, but the genius 
of the inventor has gone unre- 
warded in so far as practical appli- 
cation is concerned. ' Thirdly, 
the “ dumb ” buffer is doomed, 
although the date appointed for 
its final abolition is not until 
January 1st, 1910. The damage 
u'liich occurs in the shunting 
yards when these old, solid, dnmb- 
huffered waggons are used in 
conjunction with those having 
spring buffers is very consider- 
able, and causes a vast amount of otherwise 
unnecessary repairs. Many accidents on the 
line can also be attributed to the use of the 
former buffers, and the decision to supersede 
them is viewed with great satisfaction by all 
railway men. 

Definition of ** C and D ” Rates. 

The cardinal point of difference between 
the goods and passenger traffic is tho very 
obvious fact that the former docs not find its 
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own way to and from the railway, neither does it an agent, clerks, and 

transfer itself at junctions. In the former case porters. On the other 

there are two ways of dealing with the articles, hand, in the country 

citlier they are collected and delivered by the consignments (as a 

lailway company, when they ar(3 charge^d rule) are collected to 

and D” rates — that is, providing for tho order at the con- 

ex pemso of collection and delivery — or they are signer’s ])rcmises and 

brought to and from the terminal stations by taken straight to tho 

tlie traders, who also imdortako all loading and station. The employ- 

unloading. In tho latter case “ station to mont of self-propelled 

station” rates are charged, and all station to vehicles in the cartage 

station consignments are carried in full truck- department is dealt 

loatls, as far as possible. Cartage is provided with later. 

foT’ in two ways ; a railway company either The Care of the 

( juploys its own horses, vans, lorries, and men. Horses. Tho car- 

er coiumissions an agent to oarry out the whole men at small stations 
of this work. have to groom and 

The Cartage of Goods. Tho staff stable their horses, 

of tho cartage department oompriscs the and also to wash their 

following : van boys, van drivers, stablers, vans. All this is, how- 

van washers, van mechanics, cartage super- ever, done for them at important goods d(ip6ts, 

inlendcnts or inspectors, horse managers, and where the number of horses employed runs into 

vc^terinary surgeons. Van boys arc employed hundreds and tho stables, in oonscq\ienco, form 

only in large towns, whore the police regulations a separate establishment. In the case of depots 

do not allow vehicles to bo left unattended, and situated in the heart of largo towns, tho abso- 

goods run the risk erf being stolen from tho rear lute necessity of keeping the animals near 

of t.ho vehicle while in transit. In course of time at hand compels them to be stalled on the 



57. GIVING OXYGEN 
TO A SICK HORSE 


a van boy becomt^s a single-horse van 

drivisr, and is subsequently promoted 

to tho charge of pair-horse [55], three- JiC 

horse, and four-horse teams. In certain 

districts, where very heavy and bulky 

articles have to bo bandit, two men 

are sent out with each van, so as 

to assist one another in lifting the 

weights; Some companies call the 

siM^ond man a ‘^book carrier,” as he 

is resijonsiblo for receiving moneys and ' 

getting the book signed, while his com- ^ ^ BVkIM 

panion, the carman or driver, is in ' 

(!harg(j of the horses. Companies under- 
taking their own cartage give tho 53 . horse in 
(hi vers and van boys uniform caps rloomeks 
and overcoats, in order to act as an 
advertisement and protect customers from exige 

fraud, while some companies compel their kiiidj 

CJirtage agents to do likewise. Ijonc 

In London and all big towns the major requi 

portion of the “C and D” goods — that is, tho horst 

orders, go through the companies’ receiving are i 

offices. The staff of a receiving office comprises of si 



upper floors of warehouses, in the 
arches of bridges, and oven in subter- 
ranean labyrinths [66]. Here there are 
a horse manager, who is entrusted with 
tho health, care, and feeding of tho 

t horses (although ho docs not select 
what horses are to pull what loads) ; 
a veterinary surgeon, with hospital 
staff ; foremen horsekoepers, each of 
whom has charge of t(?ti horses ; 
stablers ; van w'asbers ; and van 
mechanics, for every van is over- 
hauled before making a journty. Morc- 

over, at these depot s there is a cartage 

ijj inspector who is a salaried official under 
the station -superintendent or the goods 
agent. It may bo noted that cartage 
exigences necessitate tho employment of diffenmt 
kinds of horses at different plaec'S. Thus, in 
Ijondon, good trotting horses are mainly 
required, whereas in Liverpool strong draught 
horses to pull vc^ry heavy loads at w alking pace 
are essential. Tlwi work in the metropolis is 
of such an arduous character that some com- 
|>anieB relegate their horses to country stations 
after six ye^irs of city work. 

All companies liav(; horse hospitals, wlierc the 
last word of veterinary scjiencc is practised upon 
the inmates. The I'efinemcnts of the treat- 
ment ineludo the administratJon of oxygen 
inhalations to stimulat(^ tlu^ iiotion of a wy?ak 
heart [57], wliile for applying hot fomentations 
the hoj’so's legs are enveloped in “ bloomers ” 
nifxde of w^veral thicknesses of felt, and the 
“ bloomers ' are packed with hay which has 
been dipped in almost boiling water [58]. 

Consignment of Goods. Let us now 
describe the procedure followed when a package 
or a consignment of merchandise charged at 
“C and D” rates is handed to a railway 


69. SHUNTING WITH HYDJiAULiC! CAPSTAN company for transit. 


5071 





TRANSIT 

The consigner fills in a document known as a 
consignment note, in which he describes the 
consignment for classification rates, states who 
pays the cost of carriage— consigner or consignee 
— and signs the ordinary conditions of the 
Carrier’s Act, printed on the back. There are 
special consignment notes for special kinds of 
consignments, such as infiammable liquids, 
bullion and specie, explosives, damageable 
goods, etc. On arriving at the depot the 
carman drives over a weighbridge, which 
registers the weight of 
his load in bulk. The 
reason for taking this 
weight is to furnish 
returns of the tonnage 
entering and leaving the 
yard, to prevent pilfering, 
and for the purposes 
of the bonus system, 
by Avhieh the wag('s 
of the carmen are regu- 
lated. 

The WorR of the 
Goods Staff. Tile 
articles next pass into 
the hands of the work- 
ing goods staff, which includes the following : 
Indoor Working Outdoor Working 
Porters and Checkers Oapstanmen 

Loaders or stowers Shunters 

Callers-off and Searchers ’rruok-markers 
Shed Foremen Number- takers 

Inspectors Yard Foremen 

The carman gives his consignment notes to a 
checker. The latter checks the address of each 
consignment as it is communicated to him by 
a callcr-off during the unloading process, 
notes whether or not the package or artielo is 
in good condition, weighs it, enters its weight 
on the consignment note, and transfers it, 
together with the consignment 
note, to a porter, Avith instruc- 
tions as to its destination and 
the waggon into which it is to 
be loaded. A goods portei- 
wheels the consignment to the 
appointed section of the shed 
or to where the proper waggon 
is standing, and hero it is taken 
over by the loader. 

The Science of Load- 
ing. There is considerable art 
in stowing or loading waggons. 

The consignments must be 
stowed in the sequence in Avhich 
they are to be unloaded, and they must be distri- 
butexl evenly over the floor so as to ensure an even 
AA’eight on the b(;arings, otherwise the axles might 
run hot. An experienced loader will stow 3 tons 
where an untrained man would find difficulty in 
storing 30 ewi;. Further, in the case of open 
truoks, the goods must be packed so that when 
the truck is sheeted the whole erection will be 
ark-like in shape, thus allowing rainwater to run 
off. The loaders are responsible, first, for the 
safety, and secondly, for the size of the loads. 
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InTolce Sygtem. Meantime, another 

checker has added the number of the waggon 
to the consignment note, after which it is sent 
up to the invoicing or “ shipping ” office. An 
invoice is then prepared, showing the forwarding 
and receiving stations ; the number of th(‘ 
w'aggon in which the consignment is loaded : 
the point to which it is loaded: the route by 
w'hicli it is to be conveyed ; the names of 
the consigner and consignee ; the numb(‘r 
and de'seription of the packages, together 

with any marks (for 
some merchandise is 
convoyed under specific 
marks) ; the weight, 
showing whether carted, 
non-carted, or mineral ; 
the rate per ton ; the 
charge, whether it is 
“paid” or “to pay”- 
and any charges othei’ 
than those for actual 
carriage,^ such as ship- 
pers’ fees, agents’ fees, 
etc., technically known 
as “ paid on,” if it is to 
be charged forward. The 
invoice either accompanies the goods themselves 
by being banded to the guard of the train that 
conveys it or by being affixed to the waggon 
side, or it is sent by post. At any rate, tb(' 
invoice is supjK)sed to reach the receiving 
station — that is, the station to which the con- 
signment is loaded, by the time tlie goods 
arrive (here. 

The System of Loading and Trans« 
ferring. The shed foreman is really responsible 
for the proper loading of the Avaggons with 
safety, efficiency, and ceonomy. He has to s(‘c 
that tAvo AAaggons are not used Avhere on<^ 
would suffice, and that before leaving the shed 
each waggon is properly sheeted, doors shut, 
jind everything '^afe for it to 
proceed on its journey. I’lie 
shed foreman is the goods 
agent’s dcjputy and right-hand 
man, but at the more im- 
portant d(^p6ts he has an in- 
spector over him. The system 
of -loading goods is as folJoAvs. 
When there is not a sufficient 
number of articles forthcoming 
to make up a full truckload 
to one destination, a truck is 
fully loaded to what is termed 
a transfer point, whore the 
goods are re-sorted and com- 
bined so as to give good loads on to their re- 
spective destinations. On coming to a transfer 
jjoint with another company, the fully loadt'd 
trucks containing heavy consignments are passed 
through, AA'liile the smaller consignments break 
bulk, and perhaps have to be carted some 
distance. A few of the great jmictions — Crewe, 
for example — have tranship sheds where nothing 
but the AiA'Ork of transferring goods from train to 
bench and from bench to train is carried out. 
In the case of smaller consignments, the weight 
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of which is too light to warrant the running 
of a special truckload, the station truck system 
is employed. These latter trucks do not travel 
for long distances, and they work regularly on 
local goods trains which calf at every station en 
route. 

••Inwards” Traffic Methods. Having 
explained how the “outwards” or forwarded 
“ C and D ” traffic is dealt with, it will 
l)e understood that the procedure with the 
“ inwards,” or received, is mainly a reversal of 
tlie foregoing, \\ith one or two refinements added. 
For example, immediately on the arrival of a 
main lino train at a big depot, it is met by a 
“ truck marker,” who, from particulars supplied 
by the delivery office, chalks for their proper 
flischarging berths those waggons containing 
“ order goods ” (to await orders) or full loads. 
Again, waggons containing goods for districts 
that can be more advantageously dealt with by 
another station, or for which forwarding instmc- 
tions have been received, are also re-labelled by 
the tnick marker, thus saving unnecessary 
shunting and delay. Many vexatious incidents 
arise to interfere with 
the smooth working of 
the traffic, and the chief 
c»f these may be classed 
under four heads — 
iiamely: (1) goods ar- 
riving without invoice ; 

(2) discrepancies be- 
tween the invoice and 
tlie goods actually re- 
ceived in the waggons ; 

( 3 ) invoices arriving 
u’ i t h o u t t he goods ; 

(I) goods accidentally 
trucked to the wrong 
position on the shed plat- 
form. Special cut -and - 
dried methods are 
applied for rectifying 
each of the above errors, 
and in the case of the last named, the scrvice.s 
(»t* skilled men, known as “ searchers,” are 
requisitioned. 

Arirangement of Goods Dep6ts. 

The special accommodation provided for 
dealing with the merchandise traffic naturally 
varies in size and equipment according to tJio 
volume and description of the goods to bo 
handled. In ordinary circumstances, this ac- 
commodation is situated adjacent to a passenger 
station, but in large towns there arc distinct 
goods stations or depots, which, as a rule, are 
located as near as possible to the centres of trade 
and industry, although they may be some distance 
away from, but, of course, physically con- 
nected with, the main lino of the railway com- 
pany. For example, in London the City depot 
of the London and North-Western Railway is 
at Broad Street, which is reached by means of 
the North London Railway via Camden and 
Dalston ; that of the Great Northern Railway 
at Fairingdon Street ; that of the Great Western 
at Smithfield ; and that of the Midland at 
Whitecross Street — access to all the latter being 
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obtained over the IMetropolitan lino. The pcouliar 
accommodation set ^ aside for goods comprises 
sheds, warehouses, cattle pens, turntables, and 
sidings. The arrangement of sheds and ware- 
houses has always b^n a subject of controversy. 
No standard principles exist, for every company 
has evolved its own scheme as best suited to 
its peculiar requirements. Broadly speaking, 
however, the laying out of goods accommodation 
must governed by the exigences of the three 
different kinds of traffic into which the question 
resolves itself — namely; (1) local traffic (traffic 
which Ix^gins or ends its journey at the station) ; 
(2) transfer traffic (traffic loaded to the 
station for the purpose of being transhipped into 
other waggons and forwarded to do.stination) ; 
and (3) warehouse traffic (traffic in goods 
which are to be stored, awaiting orders for 
forwarding or delivery). A shed that deals with 
both receiving and fon^'arding traffic must cl(‘ar 
out the former early in the day, so as to be able 
to dispose of the latter at night. The “ rush ” 
lioiirs at an important goods depot are from 3 a.m. 
to 8 a.m., between which hours the “ inward ” 
traffic is steadily arriv- 
ing, and from ff p.m. to 
midniglit, wlicn the out- 
wards traffic is Ix^ing 
dcs patched. In the case 
of depots like Camden, 
when; several thousands 
of tons have to bo dis- 
posed of eveiy twenty- 
four hours, one section 
must be completed 
before it is possiliJe to 
tackle th(3 other. A 
typical big goods shed 
consists of an array of 
platforms, with lines of 
way on each side on the 
ground level, and an 
iipp<?r floor devoted to 
storage or office piir- 
])oses ; while underneatii the shed lines are capa- 
cious cellars for the storage of beer, bacxm, hides, 
and such commodities as can he lifted or lowered 
direct between t he cellars and the carts, or railway 
waggons, by means of suitable cran(*s. It will be 
understood that the shed lines are used only 
for the loading and unloading of ordinary goods 
carried at “C and D” rates, which comprise 
all fragile or damageable article.s, the mineral 
traffic, together with “ C and I) ’’ consignments 
of greater weiglit or bulk, being dealt with in th(5 
open, W'lvcrc more powerful cranes can bf) 
installed. A large goods shed is mapped out so 
as to facilitate the work of the carmen, porters, 
loaders, and checkers. The walls of the cartage 
spac(^ bear number plates, corresponding to the 
numbers of the various districts into which the 
collecting and deliveiy area, is divided ; thus 
each driver knows where to station his dray. 
The platform pillars are hung with destination 
boards for the information of the goods porters 
and loaders, and the right waggons wiW ha found 
opposite their respective boards. Lastly, to 
facilitate the handling of the articles power or 
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hand* worked cranes are liberally provided on the 
loading and unloading platforms for both carts 
and railway waggons. 

** Mileage** and ** Running** Sidings. 

The lines of way in the open are divided into 
“ mileage sidings and “ running sidings. 
The former, which are arranged in pairs, with 
room for a roadway between each pair, are 
utilised for the loading and unloading of 
“ station-to-station " consignments, together with 
abnormally heavy “(‘andD’" consignments. 
The “running” sidings arc groups of lines for 
shunting operations, and not for the rece 2 )tion 
or delivery of goods. All shunting is ]a'rfonncd 
either by engines, hydraulic or electric cai)stans 
|59J,, horses, or gravitation, witli tJio assistaneo 
of the staff of shunters, whose grades are 
superior foreman, foreman shunter, shunter, and 
assistant -shunter. 

The Goods Shunter*s Arduous TasK. 

Tlie chief yard foreninn is responsible for the 
shunting oi^erations, but Jio delegates his 
responsibility to the su]x^rior foreman. TJio 
latter must be an intx^lligciit man thoroughly 
conversant with the geography of the rail- 
way. TTis art lies in accom 2 >lishing the greatc‘st 
possible amount of work in the minimum 
number of movements. Shunting is arduous aiul 
dangerous work. The men are out in all 
w(?athers, and are c.xposed to serious risks of being 
run over, as not- only do t he trucks move up and 
down the i)araIlol iiiK^s of w<iy in a constant 
stream, but in many yards they arc tninsferrcd 
from one track to another by means of turn- 
tables and lines running at right angles across 
the yard. Formerly, shunters were exposed to 
further risk by having to g<t between vehicles 
for the purpose of co\ipling or uncoupling them, 
but the obligatory provision and use of slninling- 
poles 1 54] has obviated this. The object of 
shunting is, of course, to classify tlic outwards 
waggons in complete trains, to marshal them in 
district and station order in their trains, and 
to split up the inwards trains by picking out the 
waggons to be unloaded. The latter have then to Iw 
shunted into the goods shed or into the mileage ” 
sidings, where tliey must be properly placed for 
the trader to get at them easily with his eai ts. 

** Dressing the Yard-’* In order to 
facilitate and economise tlic work of “ tlrcssing 
the yard,” -whieh at important centres is an 
operation of immense magnitude, difficulty, 
and costliness, sehem(‘S of marshalling sidings 
of elaborate eonstructicn and of gi’eat extent 
have been laid down. A very po 2 )ular design 
is a fan-shai)ed yard, with a long shunting neck 
forming the handle of the fan, and occasion- 
ally the fan is double-liandled, so to speak. All 
the sidings run into a common departure line, .so 
that w'aggons can be drawn out in any order in 
which they are required to 1 h^ marshalled, or a 
miscellaneous collection of waggons for ditferent 
destinations can bo broken up into sections in 
the trains, while sometimes the “ fan ” is laid 
out on a falling gradient so as to economise power. 

** Dreasing *’ by Gravitation. The latter 
p||in \vas first put into operation by the London 
and North-Western Company at Edge Hill, near 
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Liverpool, for the purpose of breaking up nil 
goods trains arriving, and sorting out the waggons 
for the several depots in the city, whence they art* 
distributed to the various docks and warehouses, 
and, on the other hand, of assembling the 
waggons loaded at all the depots, and subs<‘< 
quently classifying and marshalling them in 
trains for despatch in all directions. The sidings 
consist of (1) the reception lines at the summit of 
the incline ; (2) the sorting sidings, into which 
the waggons, when separated, first run ; (3) tlu* 
“ gridirons,” through which the tnicks are 
filtered, so as to make them take their propei’ 
order of precedence in the train ; and (4) th(‘ 
di'parlimi lines, which receive the trains in their 
c*omi)Iete state, and where the engines arc 
attached to take them away. On the arrival of 
a sot of waggons in the reception lines, the rear 
brakes are applied, the engine is detached, arid 
on each waggon a truck marker chalks the num- 
b('r of the sorting siding it has to enter. The 
waggons are then Jet down the incline [60], the 
shunters passing the number on by hand or lanq) 
signal to the men who have charge of the points. 
This iirocoss gives each sorting siding a .separate' 
train, although the waggons composing it arc in 
indist'i iminate order, but by a repetition of th(' 
operation the waggons of eacdi train are separated 
in the “ gridirons,” w’henee they arc lowered one 
by one into the dejiarture lines in tlidir proper 
seqiK'nce. The gradient of such sidings varii's 
according to the requirements. It may begin 
at from 1 in 40 to 1 in 00, and finish uj) at from 
1 in 100 to 1 in 300. Much depends, however, 
upon the resistance to be overcome from points, 
crossings, or eurvi's. All the curves arc of the 
same radius, so that the resistance offered by 
each may be the same. 

Arresting Runaways. The shunters aio 
jirovided witli brake-sticks, which they insert 
betwet'n the wlioel and tlic frame to steady the 
vehicles in descending, and they also use those* 
imjilements for letting down the brake-levers 
as reituired. Runaway ^vaggons are arrested by 
means of a “chain-drag” apparatus |61]. This 
consists of a heavy iron cable, wound on a drum, 
which is placed in a receptacle between and 
below t he level of the rails ; a steel hook aiiaohod 
to tlic cable is fixed at the height of the waggon 
axle and is worked by a lever, which also avoi ks 
a signal. When the line is clear for a train fx) pass, 
the hook is kept lowered, but if it is desired 
to stop a Avaggon, the hook is raised and catches 
the axle of the waggon, and the heavy cable 
being draAvn out of the tank by its weight, Avhen 
ilragged over the ballast, so brings the runaAvay 
to a standstill. The Edge Hill yard covers an area 
of 200 acres, comprises 57 miles of running lines, 
and deals with 3,000 Avaggons per 24 hours. The 
(ireat Northern Railway has a similar yard for 
the concentration of its mineral traffic at Colwick, 
near Nottingham, and the Great (’entral Railway 
is laying out a huge yard at Wath, in the South 
Yorkshire district. Traffic from 45 collieries, 
lying east, west, north and south, will be worked 
to Wath in the rough, to be sorted, marshalled, 
and worked away in full through trainloads, 
cinj)ty trucks being similarly collected there and 



^>'orked to the respective collieries. In. connec- 
tion with the yard there will be 36 miles of 
sidings, and the length from one far junction to 
the other will be IJ miles. It is estimated that 
when completed about 5,000 %vaggons can bo 
dealt with in 24 hours at Wath. 

*• Number«taKers.** Before a goods 
train leaves the yard the chief yard foreman 
is responsible for seeing that the loads of 
open .trucks do not exceed the limita of tho 
load gauge (a load gauge apparatus, with 
swinging bar, is the safeguard), and that no 
timber-truck, boiler waggon, or other vehicle 
furnished with ropes or chains, is permitted to 
start without the ropes or chains being made 
secure and safe. In all important goods yards, 
and especially at junctions of any two companies, 
you will see officials examining the waggons and 
taking notes. These are the “ number- takers ” 
employed in jotting down the numlxjrs and 
descriptions of nil the waggons, and it is from 
their records that returns are made to the 
Railway Clearing House. Number-takers are 
employed by both the railway companies and tho 
Clearing House, but some companies liave dis- 
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loaded with goods liable to be set on fire by sparks 
or cinders unless the waggons are properly 
sheeted. Such waggons must be placed as far as 
possible from the engine. Every goods guard 
who has used a van with a stove in it, must, bofoio 
leaving duty, take care that the fire in tho stovo 
is entirely extinguished, unless the van has to 
be sent out again immediately, in which case a 
small fire may be allow’cd to remain. Goods 
guards must not leave their trains until they 
have been delivered over to the yard foreman, 
relief guard, or “train mooter.’* As the run- 
ning of goods trains is subject to some incer- 
iitudo, duo to the fact that this traffic yields 
precedence to tho passenger vfiriety, special 
measures are devised in order to obviate tho 
necessity of making the guards work unduly 
long hours. Goods guards depots are situated 
at strategic centres of tlio lino, and if a guard 
finds that he cannot get homo within twelve 
wwking hours ho may wire to the nearest 
depot cn route for a relief guard, and then, as 
soon as relieved, he may please himself whether 
he puts ill a rest at tho depot barracks, or 
continues his homeward journey off duty. For 
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continued the practice, or, rather, relegated the 
task to the guards, who enter the numlx;r of 
every waggon on the train in a special book. 

Duties of Goods Guards. Every goods 
and mineral train is accompanied by a brakes- 
man or guard, and sometimes by both, for tho 
distinction is only one of grade, the former 
kung a junior and the latter a senior guard. 
Goo& guarils ai’o recruited from stiitiou portiws, 
shunters, etc. 

Although tho guard of a goods train has no 
Itiggage or parcels to attend to, ho is given plenty 
of ocoupation. He has to keep a log, or journal 
of his train, like the passenger guard ; is resjion- 
sible for the proper connection and equijiment 
of his train, and has to see that waggons labelled 
for certain places are put off correctly, while at 
wayside stations ho directs shunting operations. 
Except incase of emergency tho passenger guard 
has nothing to do with the actual working of his 
train, whereas the goods guard, in travelling down 
steep inclines, must assist tho engine-driver by 
applying the rear hand brake-care being taken 
not to skid the wheels — and where necessary, 
fattening down a sufficient number of hand brakes 
on the waggons. Guards must not take on waggons 


tho same purpose (hero is a staff of train meetem 
at all tho principal terminal yards, the members 
of which relievo the guards of incoming trains, 
and finish up their work for them. 

Limits of Load and Speed. The 
loads of merchandise and mineral trains are 
arranged according to the 8i)cc(l at which they 
are b(X)ked to travel, whicli, in turn, depends upon 
the cliaracter of tho lino as regards curves and 
gradients, and the power of the locomotives. 
The standard loads vary from 24 to 60 wtiggons. 
With tho uninitiated, a misconception is preva- 
lent that goods trains are worked anyhow, the 
only stipulation being that they do not interfere 
Avith the miming of the passenger trains. As a 
matter of fact, the working of tho goods traffic 
is as carefully provided for and supervised as 
that of the passenger, while it is infinitely harder 
to arrange, for the very reason that it is con- 
stantly being called upon to shunt out of the 
way of the faster traffic. Absolute punctuality 
is insisted upon, and errors and delays are the 
cause of searching inquiry. The major portion 
of the goods traffic is conducted by night, When 
there are few passenger trains running, whichr, of 
course, somewhat simplifies matters, while the 
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heavy trade companies have been at groat 
expense to provide their main lines with an addi- 
tional pair of rails to he appropriated to the 
goods and slow passenger trains. 

Express Goods Trains. In this 
country the merchandise, as distinct from the 
mineral traffic, has ever been worked at com- 
paratively high rates of speed, and the tendency 
now is to increase the speed of such trains 
until they fall little below that of express 
passenger trains. The Great Northern Railw^ay 
was the pioneer of “ express ” goods trains f62J, 
and at tlie time of writing boasts of giving a 
score of those daily, which are limed at inclu- 
sive speeds of from forty to forty-five miles per 
hour. A rate of speed exceeding fifty miles 
hour is, however, often maintained from start 
to stop by trains conveying fish and other 
|X^f ish able consign ment s. 

The faster-timed merchandise trains arc com- 
)X)sed entirely of new large-capacity cupboard 
waggons, equipped with oil- boxes, and an 
automatic continuous brake, wdiile the most 
powerful express engines arc em])loyed to haul 
them [63]. 

Goods Rates. The charges upon a railway 
may be classified as rates, fares, and tolls. A 
rate is the cost per ton of hauling merchandise 
and minerals from one point to another ; a fare 
is the cost per mile of carrying passengers in 
the company's own carriages from station to 
station ; and'a toll denotes “a tax or custom 
paid for i)assage,'’ as when one company 
exercises lunning powders over the lines of 
another. 'J'olls may take, therefore, the shape 
of a fixed allowance per passenger, parcel, or 
ton of goods, or the amount may })e determined 
by a mileage proportion of the receipts. In 
addition, companies are sanctioned to charge 
bomis mileage rates and far(^s for the use of 
special works, such m th(‘ Severn Tunnel, or 
Rnnconi, Tay, and Forth bridges, the construc- 
tion of which entailed expenditure out of the 
ordinary. For instance, tlie Severn Tunnel is 
4J miles long, but the Great Western (bmpany 
are authorised to charge for the use of it as 
though it were 12 miles in length. 

The rates, fares, and tolls to be charged upon a 
railw^ay are, in a sense, regulated by Act of Par- 
liament and the maximum charges now author- 
ised to British railways for the conveyance of 
merchandise and mineral traffic date from 1892, 
when, for the purpose of fixing charges, all goods 
liable to railway conveyance were classified under 
eight ditfenmt- heads, three of which are knowm 
as classes A, B, and C, and the remainder as 
classes 1 to 5. The system of classification 
followed still Is, as it always has been, according 
to the weight, bulk, value, method of packing, 
and liability to damage of the articles. Class A 
traffic includes coal, coke, iron ore, patent fuel, 
etc. — in short, the heavier and cheaper articles 
which are carried at the lowest rates, while at 
the other end of the scale is Class 5 traffic, 
which covers furniture, china, straw hats, per- 
fumery, etc.— in short, the more valuable or 
fragile articles, for wdiicli rates are naturally 
highest. 
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Important Rules. Classes A and B are 

applicable to consignments of four tons and 
upwards. In Class A the ordinary rate stipu- 
lates lhat the freighter shall supply trucks. 
If the railway company supplies trucks an 
additional charge is made. In (lass B the 
normal rate applies to traffic in railway com- 
panies’ w’aggons, and if the freighter supplies 
the waggons an allow^ance may l)e made. In 
neither A nor B do the rates cover any labourage. 
Class C is applicable to consignments of two 
tons and upw^ards, and the ordinary rate covers 
loading and unloading by the companies, but 
not cartage. Classes 1 to 5 apply to consign- 
ments of from 3 cwt. to 2 tons, and unless 
otherwise provided, the rates include collection 
and delivery within the boundaries prescribed 
by the companies at the various places. Con- 
signments not exceeding .3 cwt. — technically 
knowm as “ smalls ” — are charged in accordance 
with the regulations and scales for small parcels 
by merchandise trains. 

The Goods Clerk's Classic. The 

statutory classification of goods not being eon- 
sidered suffici('ntly coinpreli(^nsive, the Railway 
Clearing House issues a “ General Railway 
Classificat ion of Goods by Merchandise Trains,’’ 
which has been appropriattdy cliristoned the 
‘‘ Goods (Jerk's Classic." This latter volume 
is published annually, and a reducel specimen 
page out of the 14(> wbicli it contains is 
reproduced Ix^low. 


1 CENERAL RAILWAY CLASSIFICATION OF CfODS, ISOS. 

71 

Iron and Si 9 t\-e/^nt{nuti 

WhMil Cenlrwt, lAtemmntivt . . 

Claaa 

C 

Japanned Ware — 

In tnokt, ea*fi, or truiu . . 

K 0 h.p ■ 

Clasi 

31 

4 

In U$$ Utt than 2 tnn» . . 

I 

Japan Mnes 

3 

Wir* (iron), not ))itrkr(l or 


Japan Wax 

3 

wr»pi>orpd 

Wire, iron --SlnplM (of irot) 
wire) lent with Imn \S ire to 
br cbnrKod at Iho nainn 

C 

Jairah WoofJ-~(«rr Timber, 
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t-Iara and BnMiea, ranArnu'iirr 
or Konrworr. packrd or pro^ 
Irrird by tuirkeru’ork 

I 

Wire. .Icri -Stapli^ (of .f.nl 
Wire) nenl with Sliwl U’irr 
\to Ini charitod nt the eenu' 


.Vot parkrd nor protrrUd 
by iricktrwork, .S’fotion 
If) Ntutian, minimum 


rat«e aa the Wire. 

Wire {tttfl), nol ftarkeH or 

c 

eharyt at for 2 ton. per 
v<aggon, rtrluiivt of 
labour, Ou-nrr'f rttk . . 

I 

Wire, wrtipprd in paptr, run- 

c 

tJan. and Oottlea, rarlhmwarr 
or ttonrutirr. r n h.p 

2 

Wire Iriwi. TolUd in rotlt or 


.lelly or (jireaae, Ptiroleum .... 

3 

eoif*. not parkrd 

(' 

Jet 

Jaw’a Harpa 

A 

Wire Kupe, old, eul in pirr#* 

B 

3 

lain^daea, in ensto or .... 

4 

Jim t'rowa or Benders [for raiU) 

1 


6 

.li»(rhte Oil, in ratkt or iron 


latle. /or Itruoh.mok tfig . ... 

2 

drumt, round oi laptrrd at 

u 

Italian or Box Ironn 

3»’ 

one end 

Ivory Waete nr Dual 

2 

E o.h,p 

a 

t Ivory, ro h p 


.roinora' Toola 

31 

Ivory, \’fj/rfal>lf, parkrd . 

,. ,. r o h.p . . . 

2 

Joiners' Work Irornmou wood) 


3 

— Beailinga and Mouldniita 


Ivory Black, in hotfo and C4uk» 

*2 

(not ffilf, taripiered, or nor. 


m.o.k.p 

2 

rushed). Doors and Door 




Frames, Kitting;, amt Fix*, 
lures (or BuildinRn, Stuir* 
i-aaea, Raluetera, and Hand 
Kails, Window Haphea and 
Frames and Shutters 

3y 

Jacketa or Mnnllrm, ll'omm'. 
(not ttlk), in hairo, pack*, or 



3 

Doors, Do«ir and Window 
Frames, made of Mahogany, 
H'littiur, and other rxpmti'vr 
Timber 

4y 

Jarketa or Mnntlee. Il’omm'. 


JoirttN, iron or steel [Dr idgtu’ork) 

•Ci 

(not lilk), t.o.h.p 

4 

Juniper Bernes 

3 

Jai'ka — 


Jute 

1 

HotU* 

3»! 

Jute Waste, nol oily, for paper 


Sertu’, iron 

1 

making, hydraulic or titam 


•Srraui, tJretpt iron 

3*; 

press- packed 

StmUl 

3^ 

Jute Waate. not oi/y, t.e h.p. . . 

If 
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A part of the book is printed on yellow paper, 
which portion obtains a special classification 
of explosives and other dangerous goods, while 
there is also a private supplement on pink paper 
which contains instructions for the information of 
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railway servants alone respecting the method of 
charging for articles of unusual length, weight, or 
bulk, articles requiring an exceptional truck 
or a special train, articles not packed or in- 
securely packed, any wild Ix^ast, and specie, 
bullion, plate, and statuary, etc. which the railway 
companies are authorised to charge “ any 
reasonable sum they think fit.” In the present 
statutory classification. Parliament, instead of 
providing for all unenumerated articles in the 
highest class, has placed them in ('lass 3 ; but 
an appeal is permissible on either side. Thus, 
if a freighter deems that a traffic in which he in 
interested be too highly placed in Class 3, he may 
apply to the Board of Trade to have it reduced, 
while, on the other hand, if the raiUvny companies 
consider that its classification in Class 3 be too 
low, they may apply for it to be transferrc'd into 
a higher class. A case in point is the recent suc- 
cessful application on the part of the companies 
to have gramophone records placed in Class 5. 

Legal l^Lestrictiona Against In- 
creasing Kates. Another “Railway and 
(;^anal Traffic Act,” passed in 1894, renders it 
obligatory for the companies to prove to the 
satisfaction of the Railway Commissioners if 
challenged that any increase of rate made 
directly or indirectly since December 31st, 1892, 
is a re^isonable increase ; and for this purpose 
it is not sufficient to prove that the rate is witliin 
any limit fixed by Act of Parliament. The pro- 
visions of this latter Act have had the not un- 
natural effect of making the comijanies timorous 
of temporarily lowering during bad times what 
is a fair rate from fear of incurring litigation 
should it be subsequently restored to its original 
height when the depression has passed away. 

Adjustment of Kates. In i^ractice, 
the railway companies rarely avail themselves 
of their maximum charges. The principle of 
the companies is to charge what the traffic will 
bear — that is, rates ba,sed not on the cost of 
the service to the railway company, but on what 
it is considered the freighter can and ouglit to 
pay for it. Within their statutory maxima the 
companies are free to adjust their rates on a 
free commercial basis, subject to the foregoing 
provisioq regarding increase of rate. Thus, 
they may charge differential rates, in contra- 
distinction to uniform mileage rates ; but om^ 
tiling they are debarred from doing is to cstablisli 
a bounty system, or to give one trader undue 
preference over another. As to what constitutes 
undue preference is, however, a very thorny 
question. For example, different rates (charged 
for consignments of coal, grain, and agricultural 
produce carried between the same points, one 
for export or import and the other for home 
consumption, are not deemed to exhibit undue 
preference, as in the former case what is 
invariably* the lower rate is considered to be 
justified by the much larger volume and greater 
regularity of consignments carried to and from 
the ports than between inland stations. 

Machinery of the Kates Office. The 
Head “ Rates Office,” which is entrusted with 
the making and keeping accounts of rates, 


etc., forms the busiest and most complex 
branch of the goods managerial department. 
Each district goods manager also has a “ Rates 
Office,” whoso proceedings are regulated by the 
headquarters office, but which in some cases is 
empowered to fix local rates within the district 
without first referring them to headquarters. 
A rate book must be kept at each station, where 
any trader may inspect it on demand. 

The head and otlier important “ rate offices ” 
are subdivided into three departments, one 
to deal with merchandise rates, another with 
mineral rates, and another with livestock rates. 

Millions of rat(‘s, of course, arc already in 
existence, while how they eamo to be ho is 
best explained by recapitulating the procedure 
followed when a company reo(*ives an applicat ion 
from a trader to quote a rate between any two 
])oints not sehedul(‘d in the rate book, and per- 
haps for some newly invented article which is 
not found in the classiticat ion book. In the 
latter cixse, the first thing to be done is to decide 
how tJie article in question should be classified. 

In calculating a rale, various interests are 
taken into consideration — the value, nature, 
size, and quantity of tlie consignment (the 
quantity, whether a few tons or several t rainloads, 
being a most important factor), cost of service, 
consuimirs’ interest, prodiuiers’ or nianufiw- 
turers’ interest, possible coin pet it ion by rail or 
water, possible competition from other produce 
districts, geographical disadvantages to be over- 
come, and margin of profit. 

Fixing Through and Competitive 
Kates. Through and competitive rates— - that is, 
those rates in which more than two railways are 
interested— are to a large extent governed by 
conferences. There is the Englisli and Scotch 
('onference, which explains itself ; tho Norman- 
ton Conference, which controls almost the whole 
of the competitive rates in the North not dealt 
with by the former ; tho Knglish-Irish Con- 
ference ; the Binningliam and South Stafford- 
.shire Conference ; the M(;tropolitan Conference ; 
and a host of minor local conferences, such as 
tho Mersey Ports. 

Where only two companies are affected in tlio 
fixing of a through or competitive rate the rates 
clerks meet to discuss tho matter, and both 
companies are bound to publish tho agreed rate 
u])on tho same day. The analysis of a “ rate ” 
reveals that the maximum charge which may bo 
made is set out under two heads — namely, (1 ) 
Station and Service* Terminals ; (2) Rato forCkm- 
veyanco. A station terminal is the maximum 
cliargo for tJie provision of buildings (including 
warehousing during free period) and sidings, 
exclusive of coal drops ; and a service terminal 
is the maximum charge for such labouragc as 
loading, unloading, sheeting, and unshccting 
merchandise. 

Tho rate for conveyance is the actual cost of 
haulage, and this is based upon no hard and fast 
rules, although the axiom is “the shorter the 
mileage the higher tlie rate.” At the chief rates 
office of a great railway company a complete 
record is kept of every calculated rate between 
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any two points, and the number of rates runs 
into many millions. At Paddington the rates 
library comprises upwards of 1,000 volumes. 

It is a simple enough matter to ascertain from 
these volumes particulars about non-competitive 
or local rates between any two points, but none 
but an expert rates clerk can trace those of 
through and competitive rates, which are 
common to several companies. At headquarters 
a special 
“noting stall” 
of clerks is 
kept con- 
stantly em- 
ployed enter- 
ing up all new 
raics as they 
are issued, 
together w'ith 
keyed refer- 
ences to the 
a u 1 h o r i t y 
under which 
each rate was 
promulgated. 

A separate 
department 
e.xists for cal- 
culating and keeping account of the passenger 
train rates for parcels, etc. Tliese rates an? 
fixed by the superintendent of the line, or, in the 
case of the North- Eivstorn and Great Northern 
Bailw’ays, by the chief p^rssenger agent. 

How Disputes are Settled. There 
is a specially organised statutory depart- 
ment to dca.l legally with the various pluwes of 
controv(*rsy between railway companies, or 
questions of ditference between a railway 
company and a canal compeany. This is tlie 
Raihvay and Canal Commission, w’hich, in 
addition to the above, is empowered to adjudi- 
cate upon the question of through rates over 
different lines where sudi rates would be of 
public benefit ; to bear and determine cases 
instituted by tlic consignor or consignee of 
merchandise against railways in rospoct of 
excessive or preferential rates and 
cliargos, insufficient accommoda- 
tion and facilities, and as to any 
allowance or rebate to be made 
from the rates charged on the 
ground that the railway company 
did not perform terminal services ; 
to order traffic facilities, notwith- 
standing existing ngreoments ; 
and to apjiortion tlie expenses of 
erecting any improvement, sucli 
as a necessary bridge, subw'ay, 
etc., bctwx^cn a railway company 
on one side and the applicants for the desired 
improvement on the other. 

By the Act of 1888, under the powers of which 
the present Commission now sits, the department 
consists of two appointed and three ex-officio 
Commissioners. The Board of Trade appoints 
two Commissioners, one of whom must have 
hod considerable raihvay oxi)erience, while the 
ex-officio commissioners have to be Judges of 
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Superior Courts in England, Scotland, and 
Ireland. There are also a registrar and clerk to 
the Commission. 

Automobile Transport of Gpods. The 

question of the employment of mechanical road 
traction for the transport of goods, both heavy 
and light, is of gieat importance. Nevertheless, 
automobilism has not as yet materially affected 
railways where the cartage department is con- 
cerned ; that is 
to say, it has 
not displaced 
horses to any 
appreciable 
extent in the 
col lection and 
delivery of 
consignments 
carried under 
“C ami D” 
rates. The 
chief reason 
for this is that, 
in order to 
render the use 
of self - pro - 
l^elled vehicles 
])roti table, at 
least three factois must be present — namely, 
a fairly long haul, a full load of consignments 
for conveyance to or from a fixed point, and 
a clear road. Generally speaking, each of 
those? factors is absent. Wlicther in country 
or town, the bulk of the business done consists 
of the cartage of goods and j>arccls over short 
-distances, and through congested roads or streets, 
while loads themselves are mad(* uj> of mis- 
cellaneous consignments, wlueh are collected 
or dclivcied at frequc'iit intervals, thus entailing 
a gi-eat deal of w'aiting about. In congested 
thorouglifarcs a motor vehicle possesses no 
advantage in point of speed over a horse-drawn 
van, and it is obvious that to keep expensive 
machinery idle, and consuming fuel and water, 
during a constant series of intermittent halts 
must be a wasteful precedure 

.Another drawback is that 
nothing approaching the same 
amount of work can he got out 
of self-propelled waggons as from 
carts and horses. A team of horses 
can be emi)loyed on two or three 
consecutive trips. There are, say, 
400 vans at a goods’ depot ; half 
the number can be loaded and sent 
out, and while they arc away the 
remainder can be loaded up. 
Then, wdien the former return, 
loaded with “outwards” goods or 
empty, it is only a question of transferring the 
teams to the latter : whereas, with motor 
vehicles the motive machinery w'ould have to be 
kept idle during both the loading and unloading 
processes. Again, motor vehicles arc not so 
adaptable for drawing up into what chances to 
be the most convenient position for loading 
and unloading, and there are many warehouses 
in w’hich, owing to the inilammable nature of 
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tlic contents, their presence would be resented ho ( 
as a source of danger. Lastly, if the railway roac 
companies were to adopt mechanical traction the 
on a large scale they would be faced by the mat 
problems of providing stabling for the vehicles goo< 

(carts can bo left in the open), and of storing agoi 
the petrol safely. call; 

The conditions under which motor traction and 
can be profitably employed are between impor- whi< 
tant, self-contained collecting and distributing the 
centres, and between the railway and depots T 

in towns or villages which lie a good many pirn 

miles away. In the latter case, a service of trac 

passenger and goods motor-cars might prove post 

an enduring substitute for a branch line of voh 
railw^ay. Traction engines arc to l)o preferred spec 
for very heavy and unwieldy loads, such as of t 
machinery, w^hich would otherwise necessitate cars 
the employment of large teams, say, of a score hca( 
of horses. at 

Different Types of Vehicles. ThedilYe- out 
rent types of motor w^aggons at present in use by men 
railway companies are : 
steam waggons and 
lorries f64J for heavy 
goo<ls transport— that is, 
for loads of from 5 tons 
to 8 tons ; 'Small steam 
traction engines, coming 
under the Motor Car 
Act; petrol lorries, for 
light goods and parcels 
transport, 2-ton, 3-ton, 
and r)-ton vehicles 166] ; 
and electric vans [65], 
of about 2 tons capa- 
city, for the expedi- 
tious delivery of liglit, 66. n.e.r. durkoit motor farckl van 
perishable ' goods. 

Steam possesses several advantages over petrol S 
in the heavy goods service — namely, both the To 

initial outlay and cost of maintenance are for 

much less ; the deliveries with this class of but 
consignment being chiefly centred at one fixed inor 
point, fuel and water are not consumed to no tlicj 
purpose during intermittent emails ; the pace being divi 
slow% iron tyres can bo used; and there exists driv 
larger reserve power for emergencies. On the A 
other hand, petrol is more advantageous and shoj 
more economical than steam for light goods in r 
transport, and the carriage of mails and parcels. C 

All technical matters relating to road motor- l)e 
cars are delegated to the department of the alth 
chief mechanical engineer, while the arrange- at 
ment of the services and the supervision of prac 
the staff rests with the superintendent of the of i 
line, who acts in unison with the chief goods fore 
manager in arranging the goods car service. a d; 

Organisation and Staffing. The com 
North-Eastern Bailway has an officer attached lead 
to the chief traffic manager’s department w^ho bcc( 
has had a mechanical engineer's training, and car 
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ho deals with everything connected with the 
road motors, communicating as follows: witb 
the mechanical engineer upon meclianical 
matters ; with the chief goods manager about 
goods matters ; and with the chief passenger 
agent about passenger matters. Ho is practi- 
cally a joint servant of these three departments, 
and if the licad of any of them has a point 
which he cannot settle himself it is settled by 
the chief traffic manager. 

The Great Western Railway, which was the 
pioneer of the adoption of mechanical road 
traction for railw’ay requirements, and which 
possesses the largest stock of self-propelled 
vehicles of every description, has organised a 
special motor-car department, under the cegis 
of the superintendent of the line, to deal with 
cars all over the company’s system. I’ho 
headquarters of the department are located 
at Slough, and there, too, arc shops that cany 
out nearly all repairs. The staff of the depart- 
ment consists of : (1) for indoor wwking, a chief 
mechanical suporin- 





tendent, an assistant 
mech anioal su perinten- 
dent, a chief clerk, a 
keeper of retail stores, a 
tyres and staff clerk, who 
keeps a register of the 
mileage of all ears, and a 
travelling inspector of 
stores ; (2) for outdoor 
working, a foreman fitter 
in charge of repair shops, 
a foreman driver, who 
arranges the services, a 
traffic inspector, and a 
nu'i’OR FARCKL \'AN Staff of drivers, and 
conductors. 

Selection and Training of Drivers. 

To begin with, the companies had to recruit 
for drivers frc*n outside tlie railway stirvicc, 
but now they train their own drivers, and the 
more satisfactory drivers are tlio men whom 
they have trained themselves. Drivers ai’c 
divided into four grades— nauKjly, foremen 
drivers, l(*ading driver, driver, clcancr-drivcr. 
A man is promoted foreman driver from the 
shops, and every important car centro is placed 
in charge of a foreman driver. 

Candidates for the post of clcancr-drivcr must 
l)e from twenty to t\venty-fo\ir years of age, 
although ox-locomotive firemen arc ac^cepted 
at a later age. A cleaner-driver receives a 
practical training in the elementary mechanism 
of motor traction, and when passed by the 
foreman he is allowed to drive one or two trips 
a day, to relieve an ordinary driver. In duo 
course, he is ])romotcd to driver, and then to 
leading driver, and in the latter capacity he 
becomes eligible to be given charge of a small 
car centro. 
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ITALIAN ” By Francesco de Feo 


ADVERBS— continiicfl 
Adverbs of Manner 

Mme f how ? in frdta, in a hnrry 

comnnque (oomo^)n- voletdiv.ri^ willingly 

kooeh), howrvor tinw’illingly 

co.vt, so alV imyrovviso, suddenly 

hf.nCy well gratis, gratis 

male, badly a memoria, by heart 

appcna, hardly a tnano a maun, 

insiemc (esnsee ehmoh), gradually 
together etc., etc. 

The termination -oni added to some nouns and 
verbs forms atl verba indicating position of the 
body, ns ; 

bocconi, lying on the face, ])ro.strato 
pcnzoloni, ciondoloni, hanging down 
a tcntoni, groping 
a mvnlcioni, on horseback 
soltelloni, skippingly 

Other compound adverbs of manner are forme<l 
by understanding the words moda, manicra, uso, as; 
All* ivxjlcse — sfcondo la moda inghse, in the English 
fashion ; Alla francese ~ secondo Vnso franeese, in 
tho French way, etc. 

Adverbs of Quantity 

7nolto, much niente, nothing 

assai, much quasi niente, almost nothing 

troppo, too much a/fatto, com])l(‘teIy 

jwco, little di piu, more 

ahbastanza, enough, mow, less 

suflRciiuitly presso a paco, nearly 

sdfnnlo, only etc., etc, 

'I’he student must not confound as.<nii with tho 
French asscz — enough. 

Adverbs of Time 

(ahlld-rah), then da qunndo/ since when? 
ora, now adessn, ora, now 

ogyi, to-day fra pnro, shortly 

domani, to-morrow or ora, just now 

mai (inAh-ee), never sempre, always 

spesso, often talndtn, sometimes 

prima, before gld (dgee-ah), already 

dopo, poi (p6-ee), after ;>oro fa, a little while ago 
appcna, as soon as un mrse fa, a month ago 

presto, soon un giorno si c nn giorno 

tardi, lato no, every other day 

qmndo ? when ? etc., ('to. 

Many adverbs have different meanings. Examples: 
Quel poveretto appcna (manner) si regge in piedi. 
That poor man can hardly stand on his feet; 
Appcna (time) arrimmmo fummo ricevuti. As soon 
as we arrived we w^re received. 

In familiar language oggi is frc(iiicntly used for 
“ this afternoon.* Example : Jji vedro oggi, I 
shall see you this afternoon. 

The adverb gid used as an adjective means 
“ formerly,” ns : Via Roma, gid Toledo, VTa Roma, 
formerly Toledo. 

Exercisb XLVI. 

1. Avete fatto bene a venire da me ; io vi cavor6 
feoilmente d’implocio. 2. Egli parla sempre 
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modestamentc di s6 medesimo. 3. Parlate chiaro, 
se volete ehe io vi nseolti. 4. Sfortunatamento ar- 
rivainmo troppo tardi. 5. poco apoeo sormon- 
tcremo tutte Ic diffieoUA. tl. Ditogli di nspettarc ; 
io veiT6 giii subito subito. 7. Probabilmeiitc 
avremo iina risposta stnscra. 8 Era tanto buioelio 
andavamo a tcntoni. 0. 11 latore ^ un mio Intimo 
amieo; glielo raccomnndo partieolarmentc. 

Adverbs of Place 

dove, where ? sopra, su, on 

donde, whence ? sotto, giii, down, below 

qui, qua, here lassu, up there 

li, Id, there htggiii, dt)wn there 

qua c Id, here and there alirove, somnw’here else 
costi, cosid, where you are dovunque, cv(*ry where 
ccco, hei“e is avanti, forward 

ci, m, here, there didro, behind 

ne, from here, from llu're lontnno, far 
ete., et(?. 

1. Both qui and qua indicate the place where tla^ 
speaker is; but qui delinos the locality more 
closely than qua. Exnm])lo : Venite qua, Come 
hero ; Venite, qui, (‘ome here (near me). 

2. Costi and costa indicate the ]>laeo of the 
person addressed, with the same dilferenc'o ns 
exists Ixitwec'ii qui and qua. Example ; Sard costa 
domani, I shall be in the ]>laee where you arc to- 
morrow. 

.3, Ld, ti, cold indicate a ]>lace where neither the 
S|x^ak(‘r is nor the pc'rson addressed. JA indicates 
a ])lacc nearer than Id, 

4. Di qua, di qui, di Id nu'an this way, that way, 
and also this side of, that si>lo of. Example : 
Venga di qua, (V)inc this way ; Vada dild, Go that 
way. 

Adverbs of Order 

primieramente, firstly succcssivamrnfc, sueccs- 
sccondariamcnte, secondly sively 
in terzo luogo, thirdly a uno a uno, one by one 

a vicenda, in turns a due a due, two by two 

alia rinfusa, in confusion 
etc., ete. 

Adverbs of Affirmation 

si, yes senza diddno, without 

gid (dgeo-ah), (piite bo doubt 
certo, certainly senza faUo, without fail 

certo certo, most certainly infatti, indeed 
daiu'cro, in truth, ete. 

Adverbs of Negation 

no, no niente a ffatto, not at all 

non, not mai (pron. mah-ee), never 

neanche., i;iot even ma che, certainly not, ete. 

Adverbs of Doubt 

forse, perhaps chi sa se, who knows if 

pTchabilmcnte, probably c possibilc, it is possible 
potrchhc darsi, it may be caso mai, if by any chance 
etc., etc. 

Exercise XLVIL 

1. Venga di qua, signore ; la strada ^ molto piu 
breve. 2. Vuol duniiue ch* io sia costretta di 
domand^r qua e la cosa sia aecaduto al mio padrone? 
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3. Uno dopo Taltro tutti si nlloiitaiiurono e 
mi lasciarono solo. 4. Caso niai dovosso von ire 
quel signore di ieri, ditegli ehc non sono in casa. 
5. Chi sa se arrivcremo in tempo. 0. Non pro- 
motteto mai so non siete affatto sieuri di potrr 
mantcn^re la vostra promcssa. 7. -Avelc^ gicx'ato 
qbbastanza, ora e tempo di andaro a lotto. 

E possibile oho c’ incontreremo a Milano in a]a*ilo 
o maggio. 9. So oamminiamo oosi lentamonto 
non saremo lassu nemmeno per domani. JO. 
Vonito giu ; la carrozza 6 pronta. 

Conversazione 

Quando possiamo vcdcrei ])er jiarlare del nostro 
affarc ? 

Veraniente in (picsto inommto sono molto 
oecupato, ma se vuol venire da me domani, jnima 
di mezzogiorno, mi trovera oertamrnte. 

Bonissimo, sard da lei domani verso le nndici. 

Che oosa Ina risposto airavvoeat<i ? 

Ho risposto ehiaro e net to ehe non intendo 
pagare. 

Quel giovanotto vestc mollo seinplioemrnte, 
non d vero ? , 

Si, cd e Rem])rc molto elegante. 

Sc avete bisogno di danaro. ditenielo fraiVM- 
mente. 

Crazie, nc ho abhastanza. 

I)a quanto tem])o non vede la sionorina di rui 
mi parld tanto bene ? 

La vidi un inesc fa in casn RaOi. 

Andate spesso in eitta ? 

Prinia ri andavo ogni settimana. ma ora sono 
obbligato di andarei molto ])iu sjusso. 

IRREGULAR VERBS-<-ont iimed 

Remarks. Before the terminations of the 
past definite {-si, -sc, -scro) and of the past ])artiei])le 
{- 80 , -to, -sto) the final consonants of the stem undergo 
many and different phonetic changes. It has 
already been seen [ page 4792) that the verbs with 
the stem in d, vd, n drop these consonants lad’ore 
the terminations -si, -so, -sto. Other important 
changes of the stems are ; 

1. In the verbs with the stem ending in c, f/, f, r, 
])roeedcd by a vowel, these letters are assimilattal 
with the following s, f, which are therefore doubled. 
Examples : 

Cunccrc (to eook), past dtf. cossi, past part, 
eotto. 

Di-struyfjcrc (to destroy), po'f d>f. di'-fn(«i, 
paM jxtrt. dislrntto. 

Scnotcre (to shake), pijst dtf. .sru.^si, pa^t part. 

8COS80. 

Mvovcrc (to move), jmst dtf. ym^t f»arf. 

mom). 

2. The verbs with the stem in r, </, r, by 

a consonant, drop these <*onsonants. E\am]«les: 

Yivurc (to win), past dtf. ptid ptirt. 

vinto. 

IHpiiUjere (to paint), j)ad dtf. dipin'^i, pad 
part, diphdo. 

Itisdverc (to resolve), 'ixist dtf. rl'^olsi, 
part, risolto (better risolvto). 

Tlie same may be said of the verbs having (ju in 
the stem. Examples : 

Diatingmrc (to distinguish), pad dtf. didiu^i, 
past par. distinto. 

3. The verlis with the stem in rr. If, f//, dro]> the 
first consonant before the terminations. Examples : 

Correre (to run), past dcf. corsi, ixxst ]xtrt. 
eorso, 

Svellere (to root up), past dcf. srrj.<i, jytst ]ytrt. 
svHto. 


SceglUrc (to choose), jsisf dcf. sedsi, past 
part. sedU). 

4. The verbs with the stem ending in m change 
the m into ss before the terminations. Examples : 

Ksprinutre (to express), fxtd dcf. rspressi, 
jHisl part, espresso. 

r». The eom])ound.s of svmcrc change the m into u. 
Example ; 

Prcsiinurc (to presume), dcf. presiiiisi^ 

past part. prrsHnto. 

t». So!ue verbs have two forms of the past par* 
tieij)le. regular and irregnlar. E\an)])le : 

Aprirc (to open), past dcf. april and apersi. 

7. Some have a double parlici])h‘. Example: 
Neppeflire (to bury), past jsirf. srppdfito and 

scpcnUo. 

8. Of the verbs in i (which have been already 
mentioned), some change the vow(*l of the stem, 
and the>iie generally take the original vowel of flu' 
i^atin. Examples: 

Fare (to flo), past dcf. feci. 

Vcdcrc (lo .vee). ixid dcf. ridl. 

9. Also some verbs in -si change Ihe vowel of the 
stem. I^xamples: 

Kspd/crc (to expel), )}ad dcf. espafsi^ pad 
part. cspid.sfi. 

10. Some double the consonant. Examjdc : 
Tenerc (to hohl), dcf. trnni. 

11. Some double the consonant and change the 
vowel at the same time. J^)xample : 

liompcrc (to break), past dcf. nippi. 

12. Some end in the past def. in ut. Kxamjh': 
Nascerc (to be born), past dtf. nacqni. 

Note the past dcf. in ri of parhr (to seem) and 
apfxtrire (to ap]>oar), parri, apparri ; and in hhi of 
coHoscerc (to know), and rrcsccrc (to grow), conohhi 
and erchbi. [See i>ago 4()47.] 

Second Conjugation— coni inued 
Verbs in ere (short) — conthmed 
Accorgere i-si), to jx'nvdvc 
Past Dcf. — .'frr()r.v/, accorsc, accurscro. 

Pasf Part. — Aecfkto. 

Addurre {addiiccrc). to ad«lucc, to convey 
hid. Prcs.—^Addaco, addttci. etc. 

/ m perf . — . 1 dd.i ccro, add act ri. i‘t ( •. 
i*asl. Dcf. — Addussi, add act di, addnsse, addu- 
ce in mo, addnccstc, addiisst ro. 

Future — .\ddurrd, addurrai, etc. 
tSuhj. Pres. — Adduca, etr. 

Subj. hnperf. — Adduccssi, cte. 

Poudit. — Add unci, addurredi, etc. 

(icruud — .\ddurrudo. 

Pad Part. — Addotto. 

Affllggerc, to alhict 

]*ast htf. — .\fffissi, affUssc, n/ffissfro. 

Past Part. — Afjlitto. 

Aspergere, to spiinkle 
Past Ihf. — Asptrsi, a^pt rsi. asprrst.ro. 

Pad Part. — . I sprrso. 

Assolvere, to ahM)lvo 
Past. Def. — Assofrttfi (regular), asstdsi, assolse, 
asst'dscro. 

Past Part. — Assoluio and assoftn. 

Assumere* to assume 
Pttst Dtf. -.issunsi, assuusr, assunscro. 

Past Part. — Assuuto. 

Cingere, to gird 
Past. Dcf. — Ciusi, einsc, rhiscro. 

Past Part. — ('into. 

Cogliere, to gather 

hid. Pres.—Colgo, cogli, etxjlic, cogliamo, cogliete, 
Cfilgoiio, 
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Past Def, — Colsi, eolse, cdlacro, 

Sttbj, Pres, — Colgat colga, eolffOt cogliatno, cogliate, 
cdlgano. 

Past Part, — C(U(o, 

CoDjugat© like coglhre : a^cdglicret to welcome ; 
raceoglieret to collect. 

Comprimere, to compress 
Past Def. — Compressi, eompresse, co-mpressero. 
Past Part. — Gompresso. 

Condurre {eott^i^cere), to lead 
[see addilrre], 

Connettere, to (lonnoct 
Past Def. — Conneltei (regular), and mnnessi, 
eonnesset conniasero. 

Past Part, — Conntaao, 

Correrct to run 
Past Def. — Corai, torse, corsero. 

Past Part. — Corao. 

Conjugate like corrtre : 

c^ncorrere, to concur rincorrerc, to pursue 
incorrere, to incur ricorrerc, to recur, to 

octorrere, to occur have recourse 

accorrerc, to run up ptreorrerv^ to pcu use 

deedrrerey to elapse 

Cuocere* to cook (pron. koo-6 cliehrch) 
fnd. Pres. — Caddo, caod, caoa-, cocinmo, coede, 
cuddono. 

Past Def. — Cossi, eos.'ic, cossero. 

Subj. Prcs.—Cuddu, etc. : codnmo, codatc, 
eaociano. 

Past Part. — CoUo. 

Deprimeret to depress (see com pn mere] 
Desumere, to infer [see fl.s.sMau.Tc) 

Depingere» to paint 
Past Def. — Dipinsi, dipinse, diphiscro. 

Past Part. — Dipinto. 

Dirigere, to dirofd, 

Past Def. — Diressi, diresse, dirhsero. 

Past Part. — Direito. 

Discutere, to discuss 
Past Def. — Disenssi. diseusse. disdissero. 

Past Pa rt, — Disc iisso, 

Dissolverev to dissolve 
Past Def. — Dissolvetti or dissolvei (regular), and 
dissolsi, dtssolse, dissdlsero. 

Past Part. — Dissol a to. 

Distinguere, to distinguish 
Past Def. — Distinsi, distinsct dwtlnscro. 

Past Part. — Distivto. 


Di»truggere» to destroy. 

Past Def, —Diatrtisaif diatruase, distrdaaero, 

Paat Part, — DistniUo. 

CONVBESAZIONK. 

QuaVd la via pih corta )jer andate a . » . ? 

Prenda la priina strada qui a defltra, e van 
sempre diritto. 

E lontano ? 

Non niolto. Cainminando di buon pnsso, ci 
vorrii un venti luinuti. 

A che ora ritornerA, ? 

Prestissimo, per lo undid e mezzo al piu tardi 
devo dsscre in casa. 

Ecco un ufflcio postale, voglio comprare dei 
francobolli (stamps). 

Due francobolli (la died ecnte.sinii (Id.) e uno da 
ventidnque (25d.), per ])iacere. 

Dove PO.S.SO comprare della carta da Idttero ? 

Dal libraio qui vioino. 

CJrazie, signore ; le .sono molto obligato. 

Exkkcisk XLV'IIL 

1. Lc ragioiii die avete addotte non giustificano 
il vostro opera to. 2. La volta di questa chiesa fu 
di])inta da im grande artlsta. 3. II fuoco distniase 
una gran ])arte del fabbricato, 4. Quando esse 
si aec6r.sero della inia presenza, cominci^rono a 
ywrlar d’ altro. T). Ho eorso tutto il giorno^ ora 
ho hisogno di un po’ di riposo. 0. Non pnsso 
mangiare (piesta earne: e trt)])po (!otta. 7. Si c) 
gia molto discusso sii (picsto soggetto. 8. Vemie 
gill una TU'bbia eosi fitla, die non si potova dis- 
tinguere niente. h. I nemici direasoro il fuoco 
contro il forte E. 10. Ecco quanto abbiamo 
potiito raccogliere. 

Kkv to Exkiktsk XLV. 

I. Tlie jK>0” child has hocn bitten by a dog. 
2. Boys, wheie have you hidden this gentleman’s 
hat V 3. We have played, and, as usual, wo have 
lost. 4. Who has taken my penknife ? 5. I am 
surprised at your )>ehaviour. (3. We were surprised 
from btdiind, and were obliged to surrender. 7. 

I am surprised that you have not yet answered (to) 
my letter. 8 I have spent more tlian I should have 
don{\ 0. The works have been Rus]iended until 
further orders. 10. Have you hoard Puccini’s 
new u)X*ra ? 1 1. T have given you two mouths* pay. 
I do not know what you claim more. 


CorUmaed 


FRENCH 


By Louis A. Barbe. B.A. 


THE ADVERB 

^ Advcrb.s [les adverhea) may be either (a) single and 
simple words — that is, words not formed from others 
by the addition of a suffix ; (b) single words derived 
from adjectives by the addition of a suffix ; or (c) 
expressions made u]> of several words. In this last 
case they are called adverbial phrases {locutiom 
adverbiales). 

With regard to their meaning, adverbs may ho 
divided into adverbs of(l) time, (2) place, (3) quan- 
tity, (4) affirmation, (5) negation, and (6) manner. 

The chief of these will be found in the following ‘ 
lists : 

1. Adverbs of Time 

ahra, then apria^demain, the day 

apriSf after after to-monow 
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aafourd'h u i, t o- day 
autrefois, formerly 
a usstidt, immed in tely 
auparavant, before 
avant-hier, the day be- 
fore yesterday 
hientot, soon 
cependant, meanwhile 
dejd, already 
demain, to-morrow 
depuis, since 
dhormaia, henceforth 
dorHavant, hencefor- 
ward 

encore, again, yet, still 
mfin, at last 


ensuile, afterwards 
hier, yesterday 
jftdis, formerly 
jmuais, ever, never 
longtempa, long 
rnaintemnty now 
parfois, at times 
ptiia, then 
quand, when 
quelqwfoia, sometimes 
souvetit, often 
tardy late 

tantoty by and by, a short 
time ago 
tdty early 

ioujonra, always, still 
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Other expressions of time are : 
la vcUle, the day before h Undemain, next day 
I'amnUvtiUet two days le surlendemain^ two days 
before after 

Iclendermin matin {soir) la veiUc an mtUin {aoir) 
next morning (evening) tlie morning (evening) 
before 

Tard cannot be used as an adjective. *' Von 
are late ” is “ Tows' etes en retard,'' 

2. Adverbs of Place 

aUlvurSf elsewhere devant^ beforr, ahead 

alcntonr, around »ci, here 

an.prP.Sy near Id, there 

d^'^insy inside loin, far 

dehors, outside oti, where 

dcssns, ubo\e d'ot), whence 

drssoHSy below parlont, everywlu're 

dariPre, behind pariont nh, wherever 

i/y there. 

Y is a pronoun when it means not “ there ” but 
“ to it/’ “ to tluMU,” etc. In any case, however, its 
place in the sentence is always that of a conjunctive 
pronoun. 

“ There *’ i*s to be translated by y, not by In, 
when it refers to a place mentioned Indore. After 
“ it is,” etc., l('i is to Ikj used. 

3. Adverba of Quantity 

nssiz, enough guPre, but little 

antanty as much tnoins, l(?ss 

heauenupy much, many pen, little, f«‘w 

hiniy much, many plus, more 

ambkn, how much trap, too much 

davnntagc, more guv, how ! how much ! 

how many I 

When these adverbs are used in connection with a 
noun, the preposition dv is always rc(piired between 
the julverb and the noun ; 11 a benuconp de Urns, 
He has many books. 

Bkn is the only one that takes the delinite 
article as w’cll as de: II a him des livres, Ife has 
many books. 

When the noun is understood, and replaced hy a 
pronoun, that pronoun must be en : A-UU bcanconp 
de livres ? Oui, it en a beanenup. Has he many 
books ? Yes, ho has many, 

(enough) may nev(‘r come after the noun, 
as it sometimes does in Knglish : A vez-rous nssvz 
d' argent ? Have you money enough ? 

Davankige (more) is never followed hy either qne 
or de. Its place is at the end of a sentence. It 
may be preceded by cn (before the verb) like any 
other adverb of cpiantity : H a assez d'argent ; ne 
Inicndonnez pas davantage. He has enough money ; 
do not give him any more. 

licaucoup must never be preceded hy any other 
adverb. If a stronger expression be reijuired, some 
other w'ord must be used, such as infiniment, c.r- 
ressivenienty etc. 

4« Adverbs of Affirmation, Negation, 
and Doubt 

Old, yes nun, no 

St, yes ne, not 

rertes, cerlainly txis, not 

menie,^evei\ point, not 

cependant, however gaPre, little 

j)ent-etre, perhaps 

Out is the ordinary affirmative adverb. Si 
is used either hy way of contradiction or in answ'er 
to a question put negatively. It is freciuently 
preceded by tmis, which makes it more emphatic. 
It may also be emphasised by placing fait after it. 
The English equivalent of ei is couiinoiily “ yes ” 


plus an auxiliary : Kst^ce qne wns' n'allcz ^xts d 
Paris ? Si, Arc 3'oiJ not going b) Paris ? Yes, I am. 

Even ill French, si is very frequently followed by 
ihe verb used in the previous statement or question : 
M'avez-wns pas In ec roman ? Si, je Vai In, Have you 
not read this novel ? Yes, T have read it. 

Owing to its contradictory force, si is hardly 
a polite exf)ression, and, excc[)t in familiar conver- 
sation, had l)etter Iw? replaced hy some other formula, 
•'Ucli as: Je ivns dcnninde fxn'don, I hog ^’our pardon. 

In " indirect speccli,” oui and si are preceded hy 
qne ; Ph nt-il ? Je rro/.v qne oni, Is it raining ? 
I think so (yes). Vtnts dites qne non, je dis qne si. 
You say no. I say yes. 

As may he seen from the last example, the same 
remark applies to non (no). 

Ne is the only simple negative. Kxeept in certain 
idiomatic constructions, where its use is pleonastic, 
it seldom oeimrs alone. It is used in eonneelioii 
with pn.'iy point (which is rather stronger than jxis), 
nnly nnltnnenfy ni, anenn, anennement, gnPre, 
jamaky /Va.s', rnw. person ne : Nul nest prophPle 
en son No one is a pro]>het in his own country. 
// n'a nnenne envie de partii'y He has no wish to 
1*0 away. Person ne n'est nierontenl de soi. No oiu? 
is dissatisfied witli himself. 

Ne is frequently used without- pts or point in 
couucction with the verbs cesscry to cease; oser, 
to dare ; to he able ; and savoiry to know : 

f.V/ uifant ne rtsse de nons tonrmenter, That child 
does not (*ease w'orrying us. // ne. pad pnrler. He 
cannot .s|K*ak. Je ne sais s'il renssirUy I no not know 
whether lu* will succeed. Je nose vans adresser 
ina detnande, I dare not make my re(pii*st to you. 

A sentence in which penUPtre. occurs admits of 
three eoiistruetions : 

(a) Pent’itre may iH'gin the sentence, and in 
this ease the subject and verb take the same 
places as in interrogative senteiiees ; Pent-ftre ses 
amis VonlJls rn ponr la derniere fois, P(*rhaps his 
friends have seen him for the last time. PentJdre. 
ne rondraddl )tas nons rifs/ndre, rcrha|)S h<‘ will 
not wish to answer ns. 

(b) Pnd-efre may" Ik* placed after the verb in a 
simple tense, or between the auxiliary and the past 
participle in a cbmpouiul tense : Nons lui Perirons 
fnntHre demainy We shall ]>erhaps write to him 
to-nioiTow. // ne runs a pvnt-etrv pns rn, Perhat)S 
he 1ms not seen you. 

(c) When pent-etre ]>egins a sentence, it may he 
followed hy qney ami docs not then require any 
change in the ordt‘r of the subject and verb: 
penf-ifrr qn'Il ne nuns a fxts rnmprisy Perhaps he 
has not umlerstood ns. 

5. Adverbs of Manner 

A few ;id verbs of manner are Him])le forms, such 
as bien, wi*ll; tnienx, better; nial, badly; pis, worse ; 
ainsi, thus. The majority of them are derivatives 
ending in no nt, and formed from adjectives accord- 
ing to the following rules : 

Formation of Adverbs from Adjectives 

1. To form adverbs from adjectives ending in a 
vowel, add mmt : facilvy easy ; facilnnenf, easily ; 
(Mine, stubborn ; (Minimcnt, stubbornly ; jxdi, 
polite; jxdiinent, politely; dn, duo: dnment, duly; 
i perdu, distracted; Pperdument, distractedly. Ex- 
ceptions : 

(a) A einmmflex accent is to be placed on the 
final of the following adverbs ending in u : assidu, 
as.sidnoiis ; assidiiment, ttssiduonsly ; cru, crude ; 
crCimcnfy crudely ; rlsoln, resolute ; rPsoliiment, 
resolutely ; indu, undue ; indthnenf, unduly. 
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Tho adrerb formed from (/at (gay) may bo written 
either gaiment or gaiemerU. 

(b) The following adjectiveH ending in e must 
take an acute accent l^fore the additional ment : 
aveuglc, blind ; atfeuglement, blindly ; commode, 
convenient; commoahn-cni, conveniently; t»- 
commodcy inconvenient ; incommodement, incon- 
veniently ; eiuyrme, huge ; enormime/ni, hugely ; 
eonforme conformable ; conformementy conformably ; 
im^mense, immense ; imniensement, immensely ; 
opinidtrcy stubborn ; opinidtrhnent, stubbornly ; 
tmiforme,, uniform ; uniformemeiUy uniformly. 

(o) Traitre (treacherous) and impuni (unpun- 
ished) have the corresponding adverbs traUrense- 
meM (treacherously) and impvnement (with im- 
punity). 

2. To form adverbs from adjectives ending in 
a consonant, add ment to the feminine form : 

false ; fanssement, falsely ; Intis, fresh ; 
fraichemerUy freshly; actify active; aclirementy 
actively ; nmivertUy new ; nonveUement, newly. 
Exceptions : 

Tho following adjectives take an acute accent on 
the c of the feminine form preceding the termination 
mentx cotnmuvy common; commune mcniy com- 
monly; confuSy confuse; confushnenty confusedly; 
diflusy ditfuse ; difjushnent, diffusely ; expr^s, 
express; expresshnent, expressly; imjxtrtwiy 
importunate; importunhnenty importunately: 
inopportun, inopportune; • inopjtortunementy in- 
opportunely; obscuTy obscure : ofjsciiremeuty 
ooscurely ; opportuny opportune ; npportunhnenty 
opportunely; profemd., deep; profondhuenty deeply; 
preciSy precise ; precisementy precisely. 

Tho adverbs corresponding with gentU (nice) and 
href (brief) arc gentimcM and hrievernent, 

3. To form adverbs from adjectives ending in 
(int or enty change 7it into m, and add ment : 
prtidenty prudent ; prudemmenty prudently ; co7i- 
stunty constant ; constammenfy constantly. Ex- 
ccfitions ; 

Tho adverbs corresponding with leM (slow'), 
present (present), and vi^hhnent (vehement) are 
Icntement (slowly), presentement (at tho present 
time), and vchementement (vehemently). This 
last is of rare occurrenee. 

4. The follow'ing adverbs are derived from ad- 
jectives either wholly obsolete or seldom used : 
grixvemcnty grievously ; journellementy daily ; notam- 
menty notably ; nuitammenty by night ; sciemment, 
wittingly. 

The last syllable but one of adverbs ending in 
amment or emment lias no nasal sound, but is 
pronounced like a: prudemmenty pru-da-ment; 
constammenty con-stivment. 

Position of Adverbs 

In French an adverb must never be yilaced, as 
it frequently is in English, between the subject 
and the verb : Je h vois sovveuty i often see him. 

Its position is generally afUT the verb if the verb 
is in a simple tense, and between the auxiliary and 
the past participle if the verb is in a compound 
tense : Nous en parlons rarementy We rarely speak 
of it. J*ai bien dormiy I have slept well. 

Many adverbs of time and place, however, and 
adverbial phrases come after the past participle : 
Je lux ai parU /iter, I spoke to him yesterday. 
Notis Vavons envoy^ aifleurSy We sent him elsewhere. 
Vou8 Vavez fait d dessciny You have done it on pur- 
pose. 

Exercise XXXVI. 

1. Men do not arrive immediately at the know- 
led^ of truth. 2. There is nothing more vexatious 
{fdchem) than uncertainty (incertUudey f.). 3. If 
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we had only lived, two centiu-ics earlier, wo should 
have had no idea of steam-engines (la maehine d 
vapenr)y of railways, of the telegraph (le tU^graphe). 
4. I.iaziiies8 goes so slowly that poverty soon over- 
takes (atteindre) it. 5. Tlie reason of the strongest 
is always the best. fl. Young people must speak 
little and listen much. 7. The happiness of the 
wicked (sing.) does not last (dttrer) long. 8. Thai 
thief is accused of having entered (s' introduire) a 
house by night. 0. I^et him come Friday or Satur- 
day ; those are tho days when I am most usually 
(ordinaire) at home in the evening. 10. And now, 
answer me frankly, W'hat is there (de) true in this 
accusation? 11. I have always wondered (asked 
myself) why the French, who are so smart (spirituel) 
at home, are so stupid (hftc) when travelling (en 
voyage). 12. An extraordinary good fortune (le 
bonheur) has constantly accompanied that brigand 
(le brigand) to (jnsqn'd) this day. A price is set on 
his head (his head has been put to price) ; never- 
thedesH he continues with impunity his dangerous 
trade (Ic ynetier). 13. He is extremely generous 
(genheux) : money costs (couter) him but little 
to earn (gaguer)y and he sjiends (depenser) it easily 
with the poor. 14. He ordinarily tvears (porter) 
a costume (le costume) of very great elegance 
(elegance y f.) ; his linen (le linge) is always of 
dazzling (hlntant) w'hitencss (la blanchcur). 

Key to Exercise XXX 
Dans niie lettre a sa consine, im (*crivain fran^ais, 
Paul-I^mis Courier, raconte nno aveutnre terrible 
<[ui hii est arriviK^ en Italic. II voyagcait en 
("alabro avec nn ami. C’est nn pays montagnenx, 
et les chovaux iles deiix voyagenrs marchaient 
aveo bcaucou}) dc jioine. C’ctait lo eamarade dc 
(.Courier qui allait devant. II vit nn aenticr qui 
lui parut plus juacticahlo et plus court, lo prit ct 
les egara. 'Pant (pPil lit jour ils chercherent leiur 
chomin ; mais plus ils cherchaient plus ils se per- 
daient. et il etait unit noire qiiand ils aiTivtVent 
pr^s d’unc maisfui fort noire. Ils y eiitr6rent, 
non sans soup^on, et seuleinent parce qu’ils no 
pouvaienfc (pas) faire autremerit. La ils troiivent- 
toiite line fainille de cliarhonniers »i table, od Ton 
invita aussitot les deux voyagenrs. “Mon jeiinc 
homme ne se tit j»as ])rier,'’ dit (Courier. “ Nous 
voilii mangcant et buvant, lui, du moins. Oir |xnir 
moi, j’examinais lo lieu et la mine de nos botes. 
Nos hotes avaient bien mines de charbonniers ; mais 
la maison, vons Poussiez (anriez) prise pour un 
arsenal, Ce n’etuient que fusils, pistolets, sabres, 
couteanx, eoutelas.” Tout cela lui deplut, et il vit 
bien qu’il deplnisait aussi. Son eamarade, au 
contraire, 6tait do la famillo ; il riait, il causait, 
il dit d’ou il venait, od il allait, qui il etait. 
Pour ne rien oinetti*e de ce qui pourrait le perdre, 
il fit le riche, promit aux charbonniers tout 
ce qu’ils voulurent pour lui servir de guides le 
Jendemain. Enfin, il parla de sa valise, les pri/i 
d’en avoir grand soiii et de la mettre au chovet 
de son lit. Il ne voulait point, disait-il, d'autro 
traversin. Lea charbonniers durent evoiro qu’il 
portait les diainants de la couronne. Quand le 
sou per fut fini les hotes descendirent et laiss^rent 
les voyagenrs, qui devaient couchor dans la chambro 
haute ou Ton avait mang^\ Le plus jeune des deux 
se concha sans la moindro h^itation, la tete sur 
la pr6cieu80 valise. L’ autre, determin6 ti vciller, 
fit Don feu, et s’ossit aiipres. La nuit se passa 
tranquillement, et il commenpait & se rassurer, 
quand sur (vers) I’heure oil il lui semblait quo le 
joiur ne pouvait £tre loin, il entendit qu’on parlait 
au-dessous de lui. Il 6couta. CTdiait le charbon- 
nier qui disait k sa femme : ** Eh bien ! Enfiif, 
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voyons, faut-il Ics tucr tons deux ? ” A quoi la 
femme rdpondit, “ Oui.” J^c malheiireux voyagciir 
rest-n- respirant a peine ; a lo voir on n'efit (aura it) 
fiu s’il etait mort ou vivant. II n’osait api)cler 
ni faire dii bruit ; il no }30uvait s’(Vhap]H‘r tout 
seul. La fenetro n’etait pas bien haute, mais 
cn bas il y avait deux gros dogucs (pii hurlaient 
comme dea loups. Au bout d’un quart d’heure 
qiii lui sembla bien long, il en tend it quoh|u*un 
sur I’escalicr, ct, par les fentcs dc la i)orte, il vit 
Ic pare, sa lampe dans (a) la main, dans Taulre uii 
de ses grands coutea\ix. Le charbonnier monta, 
sa femme apres lui. Il ouvrit la ])ortc : luais 
avant d'cntrer il posa la Inmix*, quo sa femme vint 


prendre : puis il entrc pieds nus, ct clle do dehors 
lui disait a voix basse ; “ Douoement, va doueeincnt” 
Quand il fut venu pn's du Jit on etait elondu lo 
])anYre jeune homme, offrant sa gorge deeouverte, 
d'une main il 16ve son eouteau ct de raiilre— il 
saisit un jambon tjui ])endait au })lafond, en coujkj 
unc tranche, et se retire (^ommc il etait venu. 
Des (pie Ic jour ])arut. toute la famille a grand 
bruit vint eveilh'r les voyageurs. On servit un 
d(‘jeuner fort propre et fort bon. 11 eonsistait do 
(leux ehapons, dont il fallait, dit rhotesse, ernporter 
Tun et manger Vautre. Kn les voyant, (Vmrier 
eomprit enfin le scms deces terribles mots; “Kaut il 
les tuer tons deux.” 


SPANISH By Amalia de Alberti & H. S. Duncan 


PREPOSITIONS 


Spanish ]>repoHitions are sinqile and eonquiund. 
Simple pre])ositions consist of one word ])laeed 
before the noun — as di\ of. from. Oompound pre- 
positions aiTiprejmsitional ])hrases cniiqiosed of a 
noun, adject iv(\ or adverb with a preposition, or 
of two pre])ositions — as ncvrca //r, eoiu'erning: dv 
ahajoy from under. 

Simple Prepositions. 1'he simple ])re]M)si- 
t ions arc : 

hasta, till, until, up lo, to 
}nrd{(in(<\ through, hy 
means of 

os, except fing 

lid oh.dant(\ nol withsland- 
para, for, in order to. to 
])(}r, hy, through, for 
Wro, except, save 
sryuH, according to 
.v/a, without 
mhre, on, upon, about 
/ms, after 


d, to 

ante, before 

bajo, under 

con, with 

con/m, against 

de, of. from 

desdc, from, since 

durante, during 

p.n, in, at, on 

entre, between, among 

mepto, oxee])t 

hdeia, towards 


Use of a. 1. d, to. The ])rimary meaning of 
d is motion towards a certain point. Kxaiuples ; 
Ir d Londres, to go to London; Toy d In iqlem'ti, 1 
am going to church. 

2. d is also used to express the dative ” to, ’ 
and the “ to ” standing between a verb and an 
infinitive. Examples : Dar d los pohri fi, to give 
to the poor; Fvi d verht^ I went to see her. 

3. d must also be used after (lie verb before a 
delinite perAonnl objeiT. Kxamples : Leer libroti, to 
read books: leer el iibro, to read the book: ver irivos, 
to see children; ver d la uifia, lo see the child (f.). 

4. In the following senses d re])resent.s the 
English “at.” Example^ : Lstoif d la puvrta, I am 
at the door; estan d la mem, they are at table: d las 
diez dc la voche, at ten o’clock at night ; d diez duros 
la docenu, at ten dollars a dozen : al auochecer, at 
nightfall; fu^ar d los iiaipes, to jilay at cards; d 
ires dias viMa, at three days’ sight. 

5. Certain verbs are always followed by d. Kx- 
amples ; Arnar {querer) d nlguien, love anyone: 
uborrecer d alguien, to hate anyone; saber d, to 
taste of ; der d, to smell of. 

0. d expresses the English “ by ” in such ])hrases as ; 
Poro d poco, little by little: uno d uno, one hy one. 

7. d is also frequently used to rx])ress manner, 
and in adverbial phrases. Examples: ala Inglesa, 
in the English manner ; d la Turen, in the 'rurkish 
manner ; d mi manera, in my own way ; d pie, on 
foot; d caballo, on horseback. 

U8e of De» of, from, and Desde, bom. 

1. De represents all the general uses of ” of ” and 


“from” in F^nglish : it- also shows the possessive 
case where the apostrophe* would be used in English. 
Kxamples : Dc Loudtus d Madrid, from Loudon to 
Madrid ; untt carta de mi her maun, a letter from my 
si'^ter: la rasa de. mi madre, my mother's house. 

2. Il may also ri'present “ to,” “ with,” ” at.” 
I"’xam]>les : El eamiuo del pueblo, tlio way to the 
village: ft mhlar de. frio, to tremble with cold; 
(tftudtrsc de nada, to be otfended at nothing. 

3. Il also d(Mmt(‘s a state. Examples: Esto}/ de 
lubt. I am in mourning: Estdmos de risitas, We are* 
]mying emails; eitgo di furor, blind with fury. 

4. When “from” signifies a starting-point of 
time or place, desde must be used instewl of de. 
Kxauqile's : Dvsde la /A rm hasitt la luna, from the* 
earth to the juoon : dvsde entouces. from thenceforth ; 
desde la mauaua hasfa ht tarde, froni the morning 
until the evening. 

Use of Para and Por. 1. Para signifies 
” fe^r ” in the sense of purpose, de'stinntion, ” fen* 
the* ])urposo of,” “ in order to” generally being 
im])lied. ' 

2. “For” is translated }tara when it ex])resscs : 

{a) 'Ihe ([(‘stination of an ol)je*et or a journey. 

Exam]»les : Esc traje es para tul, 4'hat dross is for 
me; Ijo hizo para Vd, Ife did il for you; Saiga juira 
Lttudres, I am starting for Loudon. 

(A) Duration of anything. Examples: Tenvmos 
riuo fs/ra tres nuns, W’v have wine for three years; 
Du rat'd para siemprt , It will last for ever. 

(r) A fixed epoch. l‘L\ample; Dejemos eso para 
mauaua, lx*t us leave that for lo-morrenv. 

{d) The rclatimi bclwoeu one* thing and another. 
Example: Es mug pequvrio para su rdad. He is 
very small for his age. 

3. AVhen a comparison Is intended, cou must ho 
inserted after para. Exumjile : ;Qui<n soy yo para 
eou ella ! What am I compared to her ! 

4. Parti eon also m(*aiis eonduet towards a person. 
Example : Su condueta para eon su hijo, His. 
behaviour towards his son. 

5. In the following sentences para signifies “just 
on the ]>oint of or “in order.” Examples; 
Esfamos juira salir. We are just going out; Para 
titst uar (s meuvster saber, In oreh'r to teach, it is 
necessary know. 

1. Por signifies “for” when it exnresses; 

(«) Length of time. Example : Me voy por uua 
semtnm, I am going away for a week. 

(A) ’riie price of anything. Example ; Lo venden 
}for tres duros. They sell it for threv dedlars. 

(r) In favour of, instead of. Examples ; llahlare 
por Vd, I will si>oak for you (in your favour); 
hare ftor Vd, I will do it for you (instead of you). 
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(d) Exchange. Example i Dar nna cosa per otra, 
to exchange one thing for another. 

(e) With verbs of action or motion. Examples : 
Ir ^ agua y hna, to go for water and wood ; 
eninat por el mHicOt to send for the doctor. 

2. Por also signifies “ out of,** ** through,** “ on 
account of** — namely, the motive or cause of an 
action. Examples : Lo hizo por malieUiy He did it 
out of spite ; Lo hari por Vd, I will do it for you 
(for your sake). 

3. Por after a verb in the x^assivc voice denotes 
agency, and is translated “ by.’* Example ; 

Fui criado por sn <io. Ho was brought up by 
his uncle. 

Prepositional Phrases 

ademcm de, besides d causa de, because of 
alrededor de, around, d exception de, excepting 
about d fuerza dct hy cVmt oi 

antes dCy before (anterir) d razon de, at the rate of 
d la vista de, in sight of de parte de, on the part of, 
al cabo de, at the end of from 
al travel de, across, de casa de, from the house of 

through cn f rente de, opposite 

f\ pesdr de, in spite of e.n lugar de, instead of 
cerca de, near en medio de, in the midst of 

dehajo de, under t n vcz de, instead of 

delante de, before (in en vista de, in- view of 
front of) mas alld de, beyond 

dcfiiro de, within, into jyor causa de, on account of 

despues de, aft(;r por d lado de, on the side of 

detrds de, behind por razon de, by reason of 

cncimade,on sin embargo dc, notwitli- 

f u era de, outside standing 

le f os de, far from junUmente c/m, together 

conformc d, according to with 
conirario d, contrary to cn cuanto d, with res^HJct to, 
junto d, near to as to 

respectod, with respt'ct to por entre, l>etween 
tocante d,. touching /wr cnciina de, over 
d casa de, to the house of par detrds dc, behind 

Exercise XX tl). 

Translate into Sx^nnish : 

1. At the dinner hour, before the souf), under 
pretext that the table was not well laid, ho gave 
the lamp a knock with his han<l, and overturned it. 

2. During a thunderstorm fear made her faint, 

3. According to what they tell me, without 

doubt Mr. A. leaves to-morrow, 4. In spite of 
having no friendship for her, I went to see her. 
5. Ho came to see mo at ten o’clock at night, 
and offered me those knives at ten dollars the 
dozen. 0. We will drive'* out in a carriage at night- 
fall. 7. I love that woman ; T am fond of her 
dog, and hate her family. 8. This water tastes of 
earth. 9. Little by little, they left, one by one. 
10, How do you like coffee, in the Turkish or 
the Fi’ench manner ? 11. How did you go into the 

country — on foot ? I went on horseback. 12. Can 
you dine with me to-morrow ? No, I leave to- 
morrow morning for Paris. 13. Besides this purse, 
he gave mo this silver x)encil. 14. There is shade 
under the trees, and it is a goml thing they are in 
front of the house. 15. There is exquisite furni- 
ture in the house, and it is sad to think that 
after so many years it is to ho sold ; the sale 
will take |)lacc on the lawn behind the house. 
10. She carries over her shoulders a shawl D^th a 
fortune. 17. His ignorance is in sight of all. 

Exercise XX. (2) 

Translate the following into English: 

1. Al cabo de veinte afios, cuando lo creiamos 
muerto : vol vio a casa. 2. En vez de venir el mismo 
mando su delegado. 3. Por razon dc su desventura 
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le x)erdone su ofensa. 4. En cuanto a lo quo Vd 
me dijo ho vonido a saber que no es verdad. 5. Por 
encima de las montafias cny(> el agua en forma 
do catar&tas, dcstruyendo todo, y la muerte 
sorprendid a esa pobre gente en medio de su alegria. 
6. Mas alld del camino real eucontrard la vereda 
que conduce d la fuente. 7. Sin embargo de haberlo 
dicho que no volviera mas, vino esta mafiana. 

8. Salio de casa de su padre para no volver mas. 

9. Me trajo ima carta de parte do mi abogado; cl 
plcito va inal. 

Commercial Fraaeologia 

Phraseology Commercial 

I beg you will return Le riiego se sirva de- 
mo this document after volverme este documento 
[)erusul despues de repasado 

To be re.sx>onsihle for Cbntraer la responsa- 
a payment bilidad de im pago 

We effect sales and Efectuamos ventas, y 
guarantee the payment, garantizamos el pago, 
charging you* J cent, cargandolo J % monsual 
l>er month 

*rhe different copic.s Los diterentes ejem 

forming a set plares quo for man un 

jiiego 

At sight, sixty, ninety A la vista, sesenta, 
days’ sight noventa dias vista (d/v) 

To the order if Afessrs. A la ordon de los Sres. 
... or ourselves .... 6 do nosotros 

in isinos 

The sum of . . . , \t La siima do . . . , al 
the exchange of . . earn bio do .... 

To force a person to Forzar a una x^ersona 
k(‘C|) the contract a (pie cumpla su contrato 

'I’o cancel, or annul a Cancelar 6 anular un 
contract contrato 

A contract in force Un contrato vigento 

An expired contract Un contrato oaoucado 

Smuggled goods Merenneias de conlra- 

lianclo 

The x^rom is.ijory note El pagan'*. 

The import list La lista de im|)or- 

tacfone.s 

The market oin ued El mereado abrio muy 
very firm lirme 

The market is El mereado esta flo- 

slack jisimo 

I’he market clo> El mereado cierra sin 
unchanged variacion 

Price.s are high Los xirecios estaii altos 

6 elcvados 

Prices are improviii Los ])recios estan mc- 

joraudo 

Prices liavo a down- Los x>recio 3 tienden a 
ward tendency la haja 

We are enabled to re- Podemos animciar ima 
Xiort a slight improve- ligera meiora en los 
inent in the prices precios 

There is hardly any- (^Jasi cs nada lo que se 
thing doing for the mo- liace por el momento 
ment 

The market offers no- El mereado no ofrece 
thing of a striking nature nada nuevo 
A fulling market Un mensado en baja 

A letter of advice Una carta de aviso 

The share La accion 

The Post Office La Administracion de 

Correos 

The almanac El almanaquo 

The shix)Owner El armador 

The arrivals Los arribos 

The wine vaults Las bodegas 

The Stock Exchange La Bolsa 
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The blot Ki borron 

The rough proof El borrador 

Wo quote cocoa from Cotizamos el cacao do 
708. to 808. 70s. a 80s. 

It is difficult to make Se haoe difieil cot izar 
correct quotations atiiiadamento 

Tho quotation for l^a cotizacion do oafc 
coffee is merely nominal es })uoramente nominal 
No business of note No sc haii efeetuado 
has been effected ninguuos negocios dignos 

de resenarso 

The buyers are .dready Los eonipradores se 
stocked hallan ya abas tec id os 

A general desire has La (endonoia general 
prevailed to effect sales ha sido a ofectiiar ventas 
In cotton, a good many Se han llevado a eaho 
transactions ha\’o taken muehas o])erari(')nes en 

place algodon 

The demand has di- I^a demaiula ha dis- 


minisbed 

miniiido 

The .safe, the strong- 

■box I.,a caja de hierro 

'Phe cashier 

El eajero 

Copper (money) 

(.■aldcrilla. (f.) 

The desk 

El ('scritorio 

Tho pigeon-holes 

Los (Msillerns 

To register 

Certili(?ar 

The consignments 

Las eonsignacioiies 

Tho bill of lading 

El eonocimii'iito de 
cmbar(pio 

A circular 

Una circular 

Credit 

(Vedito (in.) 

To copy 

( 'o])iav 

A broker 

Un corredor 

A correspondent 

Uii oorresponsnl 

Specie 

Efcotivo (m.) 

To write 

Eseribir 

Tho hook-ease 

El rstantft de libros 

The invoice 

Lix factura 

The date 

J^a fccha 

The freight 

El fleto 

Tho signature 

Li. firma, rubrioa 

The draft 

El giro 

Tho cra.spr 

La goma de borror 

The balance-sheet 

El hoja dc balance 

Goods 

Mercancias (f.) 

Current money 

Moneda corriente 

The counter 

El mostrador 

Tho samples 

Lns inucstraa 

The office 

La olicina, el despaclio 

The writing-paxier 

El pn])cl dc cartas 

The blot t ing- pa pc r 

El pa[iel see ante 

The sealing-wax 

El lucre 

The penholder 

El palillero 

Hard cash 

Pago al contado 

Private 

Particular 


The parchment 

Weight 

The pen 

A steel ]x*n 

The post-erript 

The copying-machine 

'Po borrow 

The recoi])t 

Tho claim 

'Phe ruler 

'Phe envelope 

'Po underline 

The ]>uhlic sales 

The co}>ying-ink 

A note 


El pergamino 
Peso (ni.) 
lia phiina 

Una pluma do acero 
La f)osdata(f.) 
lia pronsa do copiii r 
Pedir prestado 
El reel bo (in. ) 

La reclamacion 
La regia 
El sobre 
Subray a r 
Las suhastas 
T.ia tint-a do copiar 
Un volantc 


Kkv to Exeucisk XrX. ( 1 ) 

1. Es cierto (pie su conducta dio pnicba do 
valor. (!iertamentc (pie nadie lo huhic ra creido. 
2. Orgullosamento rehuso la r(*com]>ensa (pie lo 
fu(‘ ofrecida; en este caso su orgullo fuc justo. 

Muy contento se (picdc') con cl ivgalo cpio lo 
hi(MC'ron. I Quedo con lento ? Content isimo. 4. 
Muchisima gente acu(li(> ])ara ver la pivxcsion. (No 
so sirve del sup(*rlativo, sera sutieiente decir quo 
imieha gente acudii).) o. Siempn^ lue perezoso, y 
jamas se C(3rr('gira dc esc defee to. j No pcrdainos la 
esperanza ; (piizas con la edad sc eorrija ! Tal vez 
s('a, a si, pero temo (lue no. 0. Dio prueha de Bor 
pnulente al rctirarse de la (Hintiendji. Yo diria 
(pie prudentementc se retire, pucs su desventaja 
era clara, 7. | No niego tpie es eorti's, pero no os 
]>ersona grata, y (piisiera cort('*.smenlo d(.*cirle, 
adioH ! 8. Eeeientementc murid nuestra amiga, y 

tamhien el recien naeido. 

Key to Exeikise XIX. ( 2 ) 

1, Hapjiy is ho who lives a tramjuil life without 
great events ; there are many to whom this hn]>{>ons. 
2. Hardly had ho inhcrit(*(l a largo fortune, than 
he H(piandercd it. 3. Probably the public will sing 
our praises when it learns what wc have done, 
without understanding the motives whieli impelled 
us. 4. Our friend retires early, and rises late. 
r>. Up and down, in and out, hero and there, without 
(teasing all day, until wo got tin»d of seeing him and 
elos(*d the door, and I fear ho will never forgive 
us the affront, (i. He diseoursed lo us learnedly, 
(‘xplaining various subjects, very cleverly ex- 
IKHiiided, but extremely tixlioua. 7. Ho gave more 
or less all ho ])osHesso(l to tho poor, and that was 
very little; T should willingly have added somothing, 
hut feared to off(*nd liim. 8. The room was tilled 
with smoke, and I blindly sought for the door. 

The moment that J saw him I knew him, and I 
immediately R])oko to him. 


Continued 


ESPERANTO 


Con l« 1 1 lied fro 
liagfl 4(144 


By Harald Clegg 


AnstoJlau*, instead of. 

Example : Li sidis sur h herho, 
anstalah labor i. He sat on the 
grass instead of working. 

Antaii ol*, before (time). 

Example: di forkuriSy aniaii 
61 mi vidis Huy She ran away 
l3(?foro I saw her. * 

• Any verb Immediately following 
these words is always in the infinitive 
mood. 


.-Id, or. 

Example : Mi devas iri, ait 
mi almms ^ndljraey I must go, or 
I shall arrive late. 

Car, for, Ix^eaiiso, since. 

Example : Mi devoft ohei, car 
vi ordonas min, 1 must obey, 
since you order me. 

Dmn, during, while. 

Exam2>lo : Li restia silerUe 
dum la ixisfro [larolis. He re- 
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maonjed lulent while the priest 
sp^e. 

GiSf until, up to, as far as. 

Example : Li daftria kanti, {jta 
mi foririSf He continued to sing 
until I went away. 

Ke, that. 

Example: Li kt*ed(is, ke mi 
estaa rica. He believes that I 
am rich. 

Kvankam, although. 

Example: Mi renkontos vin, 
kvankam mi ne deziras vidi vin, 
1 shall meet you, although 1 do 
not desire to see you. 

Nek, neither. 

Example : 31 i nek mows, nek 
'parohs unu vorUm, T shall not 
stir, or speak a word. 

Se, if. 

Example : Li dankos vin, se 
vi donos (jin al li, He will thank 
you if you give it to him. 

Sed, but. 

Example ; Vi trompis min, 
sed mi vin pardontis. You 
deceived me, but 1 forgive you. 

Tamen, however, nevertheless. 

Example: Vi parolas tre rnalk- 
lare, tamen mi vin komprenas. 
You speak very indistinctly ; 
nevertheless I understand you. 

From many of the root- words 
given ill the vocabularies, adver- 
bial conjiinclioiiH may be formed 
such as (die, otherwise : cekre, 
for the rest ; mme, that is to say : 
and for this reason such words are 
not included in the above list of 
Conjunctions. 

INTERROGATION 

To form an interrogative 
sentence in Esperanto, vu is 
placed at the beginning. This 
word performs the same offices 
as the English do, does, did ; 
and in adding cu no change 
takes place in an affirmative or 
negative Esperanto sentence. 
Examples : 

Via frato kantis. Your brother 
sang. (Jv. via frato kantis ? Did 
your brother sing ? La viro ne 
kuris. The man did not run, 
Ott la viro ne kuris ? ^ Did not 
the man run ? 

du is also used to form indirect 
questions ; in such cases repre- 
senting “ whether.” 

Example: La retp scias, H 
li estas prava aii malprava. The 
king knows whether he is right 
or wrong. 


In this connection, careful dis- 
tinction must be made between 
English “ if ” and “ whether,” as 
the former is often applied in 
phrases containing indirect ques- 
tions. Se (if) is purely a conjunc- 
tion of supposition, or of condition. 
Examples : 

Mi iros se vi konsentas, I will 
go if you consent. Mi ne scias 
cu vi konsentas, I do not know 
if you agree. 

A sentence may contain a 
direct and an indirect inten*o- 
gation, in which case cu is used 
in both places. Example: 

Ou vi scias cu li venos ? Do 
you know whether he will come ? 


VOCABULARY 

an}ent\ silver manic/, manner 


hi/ , boot 
datir\ endure, 
last 

dir\ say, tell 


7nar , sea 
mez\ middle 
modest', modest 
mon', money 


flonac/, (to) pre- moti\ die 


sent 
esper', hope 
flu', flow 
film', smoke 
humil\ humble 


much. 


mult', 
many 
najhar\ 
hour 
natur', nature 


neigh - 


hutnor', humour, nehul\ fog 
temper ne.ee/, necessary 

instru', instruct n€(j\ snow 
inviV, invito 7iepr% unfail - 
hilkuV, calcu- ingly 
late, count nig/, black 
kaiiz\ cause, nov', new 
reason 7iub\ cloud 

kolor', colour oknp\ occupy 
kompren', under- ond', wav(' 
stand or', gold 

konklnd' con- ore!', ear 
elude parker', tho- 

kontent/, content roughly, by 
konvink', eon- heart 

vince pen', try. en- 

korejipond', cor- deavour 
respond ricev', receive 
kura{j', courage varm', warm 
larg', broad ve^sper', evening 

lecion', lesson r>eter', weather 
long', long 

Exeecise VII. 


During the foggy w'eiitlier and 
the cold winter days I remain at 
home and learn lessons on Es- 
peranto. I can reckon from one 
to a hundred thousand without 
difficulty. A.S time is short, how- 
ever, and I have much to do, I 
will endeavour to convince you 
to-morrow if you agree. Do you 
wish to correspond with me ? 
The clouds are very black, a cold 


wind blows, but I hope that we 
shall not see snow to-day. We hear 
by our ears and see with our eyes. 
Although he received many g&ts, 
he was very discontented. He is 
very rich, but he is nevertheless 
naturally humble and modest. 
Our neighbour is very conceited 
and cowardly. The lesson was 
short, and the boys learned it by 
heart. As the wind blew lightly, 
the weaves on the sea \^ere small, 
and I was not ill. ])id he not tell 
you that he intends to occupy 
himself with Esperanto ? Gold 
and silver are very necessary. The 
soldiers’ boots are narrow, but 
they are long. The river flows 
through broad fields to the sea. 
Oni* new neighbour died in the 
middle of the night. His manner 
was very strange, but before dying 
he tried to convince me that he 
had (has) much gold and silver. 
Did he not tell you lhat he would 
(will) pay you without fail to- 
morrow ? 

Key to Exerc i.se VT. 

En fma mateno la aero cstas 
tre frosa. La glavo e.stas akra, 
kaj facile trancas. Mi havas du 
manojn kaj dek flngrojn. Unue 
mi dc/.iras diri la veron, kaj due 
mi volas esti agrabla. En la 
kam])o, ce la dekstra flanko, 
staras du maljunaj arlwj. 
^lorgau ni intcncas veturi al 
Lonclono cn la kaleso. Futo 
liavas dek du colojn. Vi no 
devas forgesi Icrni Ekzercon 
sesan. La infano dolce dormas 
sub la hela lumo do la luno. 
Li legis la dekan volumon imue. 
La jima soldato cstas malsaga kaj 
mallerta. Mia fldela hundo 
atendos min, kaj mi ne forgesos 
doni viandon al gi. Hi faris 
giandan oraron, kaj kasis la 
bclan juvelon. Viaj junaj 
amikoj estas tro kapablaj. Mia 
eraro ne estas tre grava, kaj mi 
ne volas vin tromi)i. Tridek ok 
kaj dudek sep faras sesdek kvin. 
Semajno havas sep tagojn. La 
unua cstas dimanoo, la kvara 
cstas merkredo, kaj laste venas 
sabato. Hi restos hejme dum la 
tago. Morgan matene mi 
atendos vian alvenon je la naua 
horo. La lerta ka] kapabla 
knabo staras en la unua vico. 
Lia celo estis trompi la re^on, 
forpeli liajn soldatojn» kaj kasi 
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obtain healthy and str(»n^ chickens it is 
necessary to set tl# largest and best formed 
eggs laid by the healthiest hens. The breeding 
year begins with tJanuary, when adult hens lay 
but few eggs. If the eggs of pullets are used, 
they should be carefully e.liosen fi-om tlu? largest 
and strongest birds, the first ten eggs laid Ixfing 
set aside. As more trouble is involved in mid- 
winter, the greatest cure should Ix^ exercised in 
th(* selection of the hens, as w(‘ll as of the eggs 
they lay. As an egg is prodiKied, it should Ixi 
gathered and laid in bran for protection against 
frost and damaj^e. As sitting hens are not too 
common at this early period, the incubator is 
often employed, but in its absence a nt'st may 
be made in a sheltered slu‘d or outhouse, into 
which vermin ca»in(jt enter, and where the hen 
will remain in comfort, and be able tf) feed daily. 
'Phe nest-box [48] may be Ifi in. by 18 in. by IS in., 
without a bottom, and with a. lid hinged to fall 
down in front. Jf necessary, a uire run wJiich 
Avill confine the bird, may lie f)laced in front, 
that she may leav(j her nost and feed and diink 
at will. Such a box and run will be suital)U; 
for outside? work in milder weather |49j. If 
vermin art? preval(?nt, w in* netting may lx? laid 
Ixmcath both box and run, 

Making the Nest, 
tilling the bottom of the 
especially in the angles 
or eorners, and scooping 
out the centre. Upon 
this may bo laid oat- 
straw cut in 12 in. 
limgtbs, the corners again 
Ixing tilled to pivvent 
the hen pushing or drag- 
ging the eggs from the 
centre and leaving them 
where she cannot move 49. vekmin -proof ioop 
thorn back. The best 

sitters are those containing Dorking or Asiatic 
blood; Orpingtons, Rocks, and Wyandot tes 
are all useful. Before a ben is placed upon her 
eggs — and a few dummies |50J should bt» used 
until she has settled in her nevr (juarters-— a little 
insect powder may Ix^ 
dusted, or paraffin rubbed 
under the thighs and 
wings to prevent vermin 
disturbing her, A hen 
which is troubled with 
insect parasites will often 
forsake her eggs. Before 50. dummy bcjo 
sitting, each egg should be 
mark^ in ink on the small end with figures 
or letters, that its age and parentage may 
bo recognised for subsequent recording. At 



48. SJTTINO 
m:st-box 


A nest is made by 
box with tine soil. 




the end of llireo or four days -earher in 
the hands c>f an expert — the eggs may be 
examined Ixiore a candle or the sun, that 
those which ar(‘ el(?ar or unfertile may bo 
removed, and used for the ehiek(*ns or in the 
kitchen, as they are perfectly good, and the nest 
made uj), if lUTcssary. The infertile (‘gg 
resembh‘s the ii(*w-laid (*gg in its opacity, while 
the fertiU‘, like the juldled egg, is dark, the former 
grow ing darker, and showing a sharper line lx*low' 
the air space* at the large end. If two or more 
hens are .set together, the removal of the clear 
eggs will (‘iiahk? the? hroixler to make up the 

r . sitting— thirteen being the usual 

number of (‘ggs forming the 
nest-- so that one or more bens 
may Ik? supplied w ith fresh lots. 
Sue(*i‘ss in hatchijig chiefly de- 
p(‘nds upon heat, which the 
lien supplies; moisture, whicli 
prevents the membrane within 
adhering to the shell or the 
(?mbryo, and air. 

A Special Sitting«house« 
Where largi* numlxa’s of chickens are hutched, 
a special sitting-house jSSj may be employed, 
and the nest-box(“s const ruet(‘d in rows, one 
row above the other. If th(? house is largo 
enough, one set built on two or three sid(‘s of 
the floor of the apart- 
ment may be sufficient. 
In such a case, the lids 
are better at the top, 
and in all eases there 
should bo ventilating 
holes, unl(‘ss the lid is 
slatted. In such a bouse, 
whi(;h must be W'oll venti- 
lated, a few metal show 
eag(*s should lx? provided, 
in which \vat(‘r and fo<xl 
are placed each morning. As (‘ach hen is removed 
from her nest, slu? is filaced in a cage and allowed 
to feed for 1,> to minuti^s befori? replacing. 
She should bo gently lifted under the wing'% 
both flights and legs lx?ing grasped. While 
feeding, the ni*sts should be examined, either 
for testing the eggs or for removing those whi(?h 
are erneked or brok(?n, if any, or cleaning those 
whit?h are soiled, and at the same timl? removing 
the soiled straw. At night the house? may be 
entered, to ascertain by- list€?ning whethei 
any hens are uneasy from the attacks of 
insects. Every nest- box should Ixi w'oll lime- 
washed, and insect powder may be dusted 
over the straw. Lime should follow the 
removal of a hen, or precede the introduction 
of a successor. 
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How to Test the VVbiii the 

hatching day arrives, the eggs may be examined 
lit the usual hour, unless the chickens have left 
the shell. No attempt should Ixi made to 
remove the chicken from the shell force. 
Such prat'tioe is usually fatal. In souk 
eases, the eggs may be sprinkleil with warm 
watci the day before hatching. If tlie 
are ahnoriually dry, the steaming which 
follows on the retuin ot tlic lieu wdll 
assist the chickens to emerge. Egg.s which 
have not hatched, if (*xaiuined liefore a 
light, will oft<*n he m^^gnised, hy f}i(‘ dull 
line below the air ehamlier, as addh^l, or 
that the chickens within are dead. If, however, 
such <*ggs arc placed in a bowl of warm w'at4‘r, 
about iurther information may be gained. 

Thost^ living will usually float, and tla* eggs will 
move, while those which are worthless mav sink. 
Eggs w h i c h 
are not ehip- 
|>ed ivithin 24 
hours alter 
hatching is 
due may he 
broken at the 
large <'nd, and 
e X a m i n e d, 
w hen t h e 
ohiek will 
usually he 
tound dciid. 

Death in the 
shell may Ij(=‘ 
owing to w ant 
o f moist me, 
strength, o r 
vitality. 

Removal 
to the Coop. 

'Phe hen anrl 
her ehiektms 
may b e i - 
mov(»d, w’lien 
hatching i s 
eompleb*, to a 
coop, )>laeed 
in winter in a 
s h e 1 t e r e d 
apartment, or 
in spring and 
summcM' on a dry ])ath or ])lot out of doors, 
the hen IxMng then well ted. Her ehiekeiis, 
suppluxi by Nature witli the yolk of the egg, 
i*eally need no food tor IS to 24 huur.s. It 
is now important to proUvt tlu* young birds, 
although not to coddk* them, and to keep them 
clean and healthy. They must be kept frtH' 
from insect parasites, and never alUnved to 
drink or feed upon tuintexi food or water. The 
coop should never lie placed where either 
chickens or poultry of any kind have, in the same 
or the previous year, benm running. A pure, dry 
soil is one of the essentials. In winter, an out> 
house, open to the sun and air, the dom* being 
and thickly sanded, or covered with dry 
^wrth, is one of the best jdaoes for the roops. 
J^CQOk such a floor the dixippings may be daily 

^ mi. 
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raked, but the apartment must {>o vermin, 
proof. 

If the soil bo wet oi* damp, it may be drained 
cither with pipes, bushes, or open grips. Th«‘ 
Ix^st soil is not sand, gravel or chalk, but 
loam, or any rich soil which produce s 
abundant crops, for here insect life and 
vegetable food will be most plentiful 
Karly brutxls need shellcu’ from wind and 
rain, heneo the importance of double 
coops, or small, cnclosod miniature liou.s(‘s 
with substantial ^woo(l - covered run^ 
attached 153, 58, 60 1. 

Coops. roo))s are made in many forms, 
with and without bottoms, with doors to close 
up in front at night, and to form platforms hy 
day, with shelters and with feeding place.>. 
Thi' illustrations |52, 54, 55, 57 and 59] explain 
this. Coops arc made in large variety al 

little cost, and 
should always 
l)e of plaiu-d 
and painted 
w'ood, but thev 
should ))c 
eitlier |>ainted 
or lime-wasluMl 
wdthiii e a c h 
ht‘ason. Ability 
to make eoop^ 
and other ap- 
pliantjes is one 
ot the qualili* 
cations of I la* 
successful 
poultry keeiKM . 
Where wooden 
bottoms a i » 
employed i n 
coops, thc\ 
should be diuly 
cleansed and 
sanded. Coop-, 
however, an* 
not always 
needed. As tin* 
chicktms grow 
strong, lilt 
hens may U 
turned out 
w here there 

ph*nty ot hpaee to roam at large, and they will 
lind a large proportion ot the food they need. 
'J'his freedom, however, should not be extended 
to the earliest months, or to land where the 
grass is long and wet. 

Feeding the Chickens. There are 
many brecdei s who prefer custard made of egg 
and milk as the lirst food ot chickens ; others 
sui^ply chopped egg and breadorumbB for two 
or three days, subsequently introducing eurcl 
ma^le horn milk, bc^i^ buckwheat, rice boiled 
in milk, cinslied maize, wheat or barley, paste 
made witli barieymeal, Sussex ground oats, 
loppings, or middlings, house scra^» dari, imUbt> 
whole buckwheat, and later, mole grain of 
other kinds. It is important, however* 8in<x' 
cereals are deficient in hione-mikking matter, that 
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growing chickens should obtain meat, bonemeal, 
which may be mixed with the cereal meals, or 
finely cimshed bones. Bone not only contains 
the materials necessary for a.«sisting growth and 
the production of bone, as . phosjdiate of lime, 
but the albuminous matter which assists in the 
prtxluction of lean fiesh. 

Feeding should be practised on the principle 
of little and often, diminishing the number of 
meals with the 
growtli of the birds 
until, when adult, 
they rccpiire only 
throe meals daily. 

Paste made from 
oatmeal, middlings, 
and the like, may 
he mixed stitV, and 
fixed on a “billot," 
a common jaacticc* 
in France, which 
may be made by 
inserting a long 
•wooden skewvr into 
a large thread reel. 

Milk is at all times 
most valuable, hut, 
lik(i water, it should 
l)e ])lac(‘d in a vessel 
in which the biidsean only ins(‘rt their beaks [51J. 
Taintc'd water, and soft food thrown on the 
giound an^ common caus(‘s of disease, Wliero 
tine-ground fn'sh boiu' or honcincal is iis<'d — 
and but little is mrded— meat is not essential. 
The b(‘st form of meat is the prepartal granu- 
lated meat nu'al, or the intestines of the* sIum'J) 
or tlie bullock el<an(‘d, boiled jind inineed. 

Purchasing Chickens for Rearing. 
If it is inconvenient to breed ehiekens, (ley 
may lu*. easily pur- 
chased at from 
tAvo days to a 
month old at veiy 
r(*asonable prices. 

They arc now 
pack(Hl, and sent 
long distances 
with great succi‘ss 
16l|. All chickens 
need protoedion 
against insects, 
and it is a com- , 
mon practice to j 
anoint the head. 4 

which is the most 
clarigcrous seat of 
attack, with mer- 
curial ointment, 

1 oz., powdered 
sulphur and crud(‘ 
petroleum, each 
1 oz., and lard sufficient for mixing. The 
breeder must use his own common-sense 
to protect his little flock against rats, stoats, 
foxes, and other vermin. As with hens, so 
with chickens, variety of food and frequent 
change are moat advisable, but the variety 
way bo more restricted as the birds grow. 
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AQRIOULTUkS 

^Vhen forsaken by or removed from the mother, 
the young birds may be kei)t in larger parties. 
If the weather is cold, a “cold mother”— 
practically a non-heated mother — may b(* em- 
ployed, and here they w'ill keej)i*ach other w'arin, 
while they may Ik* ])roteeted by wire feeding 
runs outside. It should be an axiom to keep 
birds in lots of om* size, but as they grow, and 
the sexes develop, the eoek(‘rels should Ik’ 
separated from the 
pullets, each sex Ix'ing 
placed in a large, dry, 
shelleit'd grass run in 
w hiib is a warm, dry, 
well- vent ilated hou.se, 
fitted with broad 
))erelu‘S, not phu^ed 
too high for the heavy 
hrt‘eds. 

Feeding Adult 
Hens. The feeding 
<d adult hens d(‘- 
iiiands close study 
and attention. The 
eoinpositiou of the 
food difi’ers from that 
up plied to other 
(l(mi(‘stie stock fof 
two reasons — first, 
because tlu* composition (d’ tlu* body of a f(Avl 
consists so largely of prottM’n, tin* nitrogenous 
(smstituent of food; and next because the egg 
is exceptionally rich in the same material. The 
body of an nnfattened fowl consists, to tbo 
t‘xtcnt of one-balf its dry matter, of protein 
and no less than S per cent, of mineral matter, 
hence the* importance of supplying food like 
l)oiie!neal or ground Imne, both of wldeh an* rich 
in tbes(‘ mal(‘rials. Analyses of the cut in* careas(‘S 

of birds have b(‘en 
made at th<‘ ex* 
periment station 
of New York 
State with the 
ri* suits given 
below. 

In these in- 
stances, the 
figim‘s of whic^li 
Ave.iM^ suppcu’ted 
by otlier analyses, 
the entin* bodv 
is represented, 
including bones, 
fcatficrs, and in- 
testines. Had the 
fat of the capon, 
which was a fat- 
tened fow^l, been 
removed, the com- 
position of its 
bodv would iiave closi'lv lest'inbled that of the 
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leghorns. There is, too, a striking reaemblanoo 
between the composition of the egg and of the 
adult fowl at* regards its general proportions 
f/‘ The Feeding of Animals,*’ by Professor J ordan ; 
Macmillan]. Whereas the (Iry matter of the 
carcases of adult hens contained 48*9 per cent, 
of protein, 38*5 }xa‘ cent, of fat, and 8*9 per cent, 
of ash, the diy matter of <he eggs analysed 
containe<l 49*8 jmt cent, of protein, 38*9 pt*r cent. 
of fat, and 3*5 ])or cent, of ash. The jnotein of 
the egg, of which the white is so largely com- 
j)Osed, is practically suffieient for the production 
of the cliicken. It will, however, bo instructive 
to quote other ligures, obtained by th(‘ same 
experimenters, showing tlu^ pro])ortion of food 
to earcHS(‘. 
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the food is required for the maintenance of 
the body or carc^. The food ennsomed 
beyond this proportion is available for, the 
production of the egg in the one, or for the in- 
crease of the weight of the other. The weight 
and composition of a maintenance ration depends 
upon the size of the bird. Thus the Ooehin 
requires a greater weight of food for its main- 
tenance than the Hamburgh, but the smaller 
(|uantity of food is required for each pound of 
increase as botweiui the smalItT and the larger 
breed. Professor Jordan quotes the results of 
the feeding of 52 capons varying from 9 lb. to 
12 lb. in W’Cight which were fed for 158 days, 
and of 90 hens varying from 3 lb. to 7 lb. which 
wvro ft‘d for 150 days. The digestible, nutritious 
matter required per day for each 100 lb. of live 
wviglit was lus follow's : 
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In feeding the luai, not only is a mixed ration 
the l)Ost, hut it is next to impossible to obtain 
the same results wliein? the birds an* regularly 
fed upon one variety of food. 

The Value of Phosphate of Lime. 
The employment of a food containing phos- 
phate of lime is most ess(‘ntial, and in* 
practice it is found that tlu^ addition of 
fK)nemeal or ground fresh bone to grain 
food is su|X?rior to that of feeding u])on 
meat, espniially red nu'at, which is much 
richer in mineral matter tham gr.ain. If meat 
is supplied to hens, the whit(‘. elean<‘d, 
cooked and minced intestines of animals 
should be preferred. Although fat in t.lu^ form 
of’Suet may be giv(*n to cliick<*ns with advrUitag(\ 
to encourage their growth, it is not suitable for 
hens, exeef)t wh(‘n added in small (piaiititic's to 
meal foi* tlie purpose of fatlt^ning. (b een or dried 
<dover heads, and lucerne are ust'ful additions 
to a poultry ration ; tluy are believed to iiiien- 
sify the colour of tlu^ yolk of the egg, imt. while 
both are rich in protein, tliat from animal soureex 
and particularly from bont', is regarded as th«* 
nH>8t economical. In feeding poultry, young 
or adult, grit should always be provided. It 
is essential whore grain food is usi*d, ju'actically 
becoming the millstones w'ithin the gizzanl, 
the great duty of AvhicJi is to grind, and thus 
prepare the already softened eoi’u for digestion 
andf absorption, (.hoarse sand may be em- 
ployed in the same way for eliiektms. All 
poultry benefit by the* occasional us(^ of salt. 
A chicken which hy good f(*(^ding has reached the 
weight of 2 lb., in ten W'ci-ks, has increased its 
weight by more than 190 per cent., while a duck- 
ling which reaches 5 lb. in a similar jxu'iod has 
ms^e a. gain of more than double this figure. 

The Maintenance Ration, ft must 
be remembered that in feeding either the 
hen or the thicken, a certain proportion of 
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It will bo observed that th(? hiying hen 
apparently r('(juir(‘s a ration richer in jirotein 
and ash Ilian the non-laying hen. I'lio same 
anthorhy suggests tlio following as an appro.vi- 
mato r.ition for laying hen. 


nil <i 

Tot, 'll 
iby 

UKlltl'l 

A^b 

Pr.». 

teiii 

-1 

Fat 

Ni»ti iti» 
Oitio 

Hens <il' 5 to S lb. 
Hons ol S to r» lb. 

s-so 

5 '.50 

•20 

•SO 

•o:> 

1-00 

2- 2.5 

S‘75 

•20 

•S5 

1 ; 4-2 

1 : 4-C 


These liguri's form a basis upon xvhich th<^ 
inP*l!igcnt poultry keojuu* can work. 

Rations for the Larger Breed. Amaiu- 
(onanec ration for a Ii(*n of the larger size may 
1 h* composed of a mixture of 1 part Otach of uiaizt* 
and inai/.emcal, ^ part (‘ach of ground oats, 
wh<‘at middlings, and clover hay, ] part of fresh 
bone, and J part of meat scraps. For laying hens 
of larger size the following is suggested; 1 part 
of maize, part each of wlu*at, niaizcmcal, and 
green Iuccm’Jic, J part each of wduiat middlings, 
buckw'heat ndddlings, and wheatmeal, and 
7. part of fresh btuu*. 

Hone and txaimcal may be added to cereal 
meals for the purpose of increasing their protein 
value. Linseed meal or crushed linseed cake may 
Ixi similarly supplied where, in addition to protein, 
oil is required. In feeding chickens, the quan- 
tity of dry matter in food Avhich has been shown 
to be necessary for 100 lb. live weight during 
the first fortnight- is 10 lb. This decreaBCs by 1 lb. 
per fortnight, until, at the age of 12 weeks, the 
bird requires only 6 A lb. of dry matter per 100 lb. 
live weight. The protein needed at the former 
period is 2 lb., diminishing to 1 lb. at the last 
perimi, while the c.arbohydrates, chiefly starch 
and .sugar, required for the first fortnight are 
about 7 lb., gradually diminishing to lb. at 
the end of three mbnths. 
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WAR, THE ENEMY OF MANKIND 
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SOCIOLOGY 

Militarism Perverts the True End of Labour. The Poets and Peace. Did 
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the Boer War Save England ? The True Battlefields for the Nations 

eotitiiitinl from 

4tt77 

By Dr. C. W. SALEEBY 


we contemplate war a fact of 
^ history and not merely as an occasional 
possibility of to-day shall find warrant for 
studying it at this stage and not rcgariling it 
as merely one of the lesser snhj(‘cts of sociology. 
Ind€H>d, the relations of any society to war are 
amongst its most vital relations, and since they 
actually determine the very form and d(‘stiny of 
society, and have i)]ayed a leading part in tlu‘ 
past, they must be considered as all but funda- 
mental, even though their present signiticanee 
has so vastly diminished. 

The Struggle between Societies. In 
this particular subject we may clos(‘ly follow the 
teaching of Herbert Sp(‘nc(“r, wbich has not 
needed nearly so much V(‘vision in la.t(‘r years, 
a^5, for instance, his work on the subject of 
marriage. If there is any part of sociology of 
which it is true, as we have said, that the 
sociologist is compelled also to he a moralist, 
and, unlike thos(‘ who deal with other sc*ienees. 
to pass judgments upon his facts, the study of 
war must be that part, and we may lind it 
n(‘cessary to reeognis(‘ luue, as in so many other 
instaitiJes, a soul of good in things evil. 

Our immediate subje(*t is war in tb(‘ ordinary 
H(‘iise of that term, and not. what tlu^ French call 
“ les luttes sociales.” In the widest sense, tlu‘ 
iu*c<*ssity for stniggk* or contest is one of the 
fundiimental facts for the sociologist, and wo 
shall certainly look more philosopliically upon 
war — that is to say, ufxui military war- if v\(‘ 
recognise its fundamental identity with many 
other kinds of social struggle ; w ith, for instance, 
industrial competition, find with even “les luttes 
])our le travail,” or the struggle for work. War, 
indeed, or military struggle between societies, 
is evidently, when we come to think of it, only 
the earliest., the most primitive, and the most 
brutal form of the “ struggle for existence ’’ 
as it is w'aged between societies. 

The Workers must Destroy War. 
Now if these adjectives are warranted, wo shall 
expect to find, as we do find, that in early times — 
though not i>erhaps in the very earliest times, 
wlien there w'as plenty of room and food for every- 
body — war wm the permanent, chronic, normal 
state of all active societies. We have, indeed, here 
what wc may recognise as the military stage of 
society. In those times the society that w'as not 
military would Ihj immediately subjugated, and its 
identity would rapidly disappear. At this stage 
there could not persist such a society as that now' 
represented by Switzerland. Fighting is the 
necessary and permanent business of all able- 
bodied men, and since its importance is 
stilkteme for the society, it follows as a natural 
consequ^pe that women in such a society will 


occupy a humble place. The only worth of 
woman is as a potf^ntial mother of soldiers. 
'Phere an* many snpertiuous women, since fighting 
keeps down tlu* numbers of thi* men. Thus wo 
ex|)e(*t to lind polygamy practised by the most 
sueeessful men ; we exp(‘(!t family life to sulTer, 
as it nhvays does, when it is opposed to mili- 
tarism ; wo expect to find a high birlh-rato 
but a v<‘iy higli infant mortality rate, as well fw 
a very high gt‘fK‘ral death-rate ; we are not sur- 
prised to hear that the aged are d(‘spised or oven 
disposed of ; we find it a consistent action of 
tlu* Sj)artans, for instance, to (*xpo.se to tho 
wolves all weakly or malfornu'd infants ; and 
w(‘ can at once understfind the prevalence of 
fi*ma!e infanticide. All these an* eharaetera 
which makt^ for the bestialisation of the society ; 
displayed in extrenu* degrees, as they were by 
the Spartans, thi*y must even make for its 
extinction. Vet, at the military stage, tho 
military interest is foremost, aiurwhatevt'i* not 
unduly serves it mak('s for tlu* life of the society 
in its struggle with its neighbours. 

War as a Social Organiser. Our judg- 
ments in tlu* main an* adv(*rse. Neither the lover 
of tlu^ good nor the knei' of the beautiful can 
adTuin* such a mililaiy society, yet, as impartial 
stud(*nts, wc have to recognise the soul of good 
in things evil even whilst we regret tlu* necessity 
for tlu* (‘vil. Wc* have* even to n*eognise that the 
inilitary sta-gc*, given the facts of nature^ and 
human nature, was actually lu'cc'ssary, inevit- 
al)l(*, and nltimat(*Iy hc'neficial in the dev(*lop- 
ment of human soei(*ty. It wtis, iudmL the 
n(rc,ssitif of war that led to the tuyinnimjfi of metal 
<w(jauimtiot}. In the first stage of tho evolution 
of tlu* social organism we tind - in remarkablo 
parallel to the individual organism, as Sj^neer 
])ointed out — “ the masters, who, as warriors, 
carry on tlu otfensive and defensive activities 
and thus esp(*eia.lly stand in relation te tho 
cmvironinent ; and the* slaves, who carry on inner 
activities for tlu^ general sustentation, primarily 
of tlu*ir masti*rs, anil secondarily of themselves.” 
Indeed, we find that “ eviuy w hi*re the wara 
l>(*t\vc*(*n Koeit*ties originate governmental struc- 
tures, and are causes of all such improvements 
in thosc^ structures as increase the (‘IFiciency of 
corporate action against (*nvironing societies. 

. . . The governmental military organisation 

of a society is initiated by, and evolves along 
with, the warfare between societies.” In other 
w'onls, “ there is thus cwolved that part of its 
governmental organisation which conduces to 
efficient co-operation against other societies.” 
The evil is undoubtedly evil, and yet— so 
strange is human lifc-r-it may lac the parent 
of the good. 
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The Society. What, then, 

arc Uio characteristics of the military or earliest 
important stage in society ? As Tlerlx'i't 
Spencer well piits it, “ the militant type is onci 
in which the army is the nation mobilised while 
the nation is the quir‘sceni army, and which 
therefore acquires a structure common to army 
and nation. The trait characterising the militant 
structure throughout is that its units are coerced 
into their various combined actions. As the 
soldier’s will is so susyamded that he beconie.s 
in everything the* agent of his ofTieer s will, so 
is the will of the citizen in all transactions, 
private and public, ov(‘rrul(‘d by that of the 
(h)vernment. The eo-operalion by which the 
life of the militant soei(‘ty is maintaine*! is a 
compuUfiry eo-op(‘rat ion.” 

These are facts which have to be reckoned 
with in the yiresent eontrovcTsy bet ecu the kh'als; 
of individual liberty, on the one hand, and collec- 
tive authority on the other hand. The earliest 
siag(‘ of societies, which is the military stage and 
the lowest stage, is also the most completely 
collective stage. Then* is no individual liberty, 
there is scarcely any possibility tor tb(‘ d(‘veU>p- 
ment of the individual life ; then* is ''■ eompulsory 
co-operation.” 

In passing judgment upon this stage avc shall 
find ours(‘lv<*s intliU'need by our beliefs regarding 
bercidity, whieli has been admirably dise\iss(‘d 
in another oourst*. ITerbert S])eneer followed 
Lamart'k in believing that ac(piire<l characters 
arc inherited. He was th(‘retoi(‘ able to infer that 
th(i military stage of society lias beim of gn^at 
psychical value as a means of disclipline. Our 
pres«*nt eaj)acity for scli -rest raint and self-cont i ol, 
such as it is, for obedience to authority, for long- 
sustained and assiduous labour — all these may 
be HiippOKi'd, on tlu' Lamarckian theory, to have 
been inlierited by ns in cons(‘(juenee of the 
military education of our fondatluMs. If, on the 
other hand, we iK'lieve, as we an* compelled to 
liclicve, that Lanra-rek and vSpeneer were wrong, 
and that ae(|uired habits of (liscipline cannot be 
transmitted to children, we shall lx* nnabk* to 
thank the military stage of soei(*ty for having 
done ns such a service. This, of eonrse, is by no 
m(‘ans to say that the stage was not ni*eessary on 
the way totvards the evolution of higher social 
forms. 

The Industrial Society. ’Dun* is 
now extant no society which is purely military. 
The whole conditions of life have profoundly 
chang(Hl. Man can no longer live by war 
alone, and we may hope and believe that 
that stage is for ever ])ast. T5ut w^e may best 
recognise the present relations of society to war 
if we consider the next sharply marked stage of 
, society. Wo shall then see that tlie nations of 
to-day, in general, display in varying degrees 
the characters of both these stages, and w^e shall 
0eo reason to believe that they suffer greatly 
from their present incapacity to slough off the 
disabling and degrading armour of war. 

The next great stage that societies display 
is , the industrial st^e. The characteristic 
of the industrial type is that it does not Jive 
by wax ejone. Instead of stealing the means 
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for life from its neighbours, and instead of 
making slaves of its nei^bou!*s, or being 
enslaved by them — the enSavod people then 
performing the necessary, industrial work — the 
industrial type of society devotes itself, as a 
wfiiole, to industrial activities, just as the military 
type devoted itself, as a wfiiole, to military 
activities. ’Phere is still co-operation within the 
society, but it is noAV imt compulsory, but 
voluntary. Says S[)onccr : 

“ All trading transactions, whether lietwccm 
masters and workmen, buyers' and sellers of 
com modi ties, or professional men and those they 
aid, arc cHcctcd by free ('xchangc. This relation 
of ?y>lunfary co-op(*ration, in which the mutual 
r(‘n<lcring of s(*rvices is unforced and neither 
individual subordinated, becomes the predomi- 
nant relation throughout society in proportion 
as the industrial activities ])redominate. Daily 
d(*termining the thoughts and sentiments, it 
produces social units whose mental’ structures 
and habits mould social arrangements into 
corresponding forms.” ^ 

The Interesting Case of Germany. 
Reading these* w’ords, av(‘ must, pass our own 
judgment, upon them, not a(‘ccpting the authority 
of even this miglity tliink(‘r, and w’C may ask 
ourselves Avlictlicr the voluntary l o-operation of 
industrial society may not sometimes be more 
apparc'ut than real, and Avbt*thcr the prestmt 
ten(lenci<’s do not. show that individual liberty 
may be, in some Avays, as limit(‘d in ])ractice i?i 
an industrial society as in a military one. Of tla^ 
greatest importance an* the cliang«'s Avhieh cnsiu* 
when a society iind(‘rgocs a metamorphosis — 
Avbit*b may often be very sudden — from tin* 
military to tin* industrial type ; and no less 
irit<‘resting are the possibilities of a degeneration 
from the industrial back to the military type*. 
Tin* societies Avliicli wc oiirsclv(*s knoAv art* highly 
nnstabh* in these n'specls. Jf w'C lake, for 
instance, (beat Rritain and (Jermany, avo sec 
that Avhile neither conforms to the military type, 
both arc groat military poAvers ; and that wdnl(i 
ncitlu*r conforms to tlui industrial type, both 
an* great industrial societies. 'I'lic rise of indns 
trial (Jcianany Avas cxtn‘m(*ly sudden, but did 
not involve a. disappearance of militancy; aiul 
(Jerniany in gen(‘]al very w^eJI whoAvs, not onl> 
in its military, but also in its industrial aspects, 
those fcatun*s of eompulsory co-operation and 
regulation AA'bicb are especially characteristic ot 
the military tyjie. Again, though modern 
Goimany oavch its success to its industrial 
activity, that activity is subordinated to the 
military end, and this introduces us to a very 
interesting consideration. 

The Three* Ends of Labour. Wc 
may recognise Avith Spencer three distinct 
purposes, real or ideal, to which the products of 
industry may be put. Of these the lowest, the 
most brutal, and the most unworthy, is the 
purpose of maintaining a militant organisation. 
Here, indeed, the people laboux for that which is 
‘^not bi’oad. The advances of science and civilisa- 
tion are prostituted to the perpetuation. a 
scale unparalleled in the past, of the 
yrhioh, in the past, was a necessary of 



the survival of any society. It may be possible 
judely to estimate the status of the foremost 
nations of the world in Ihm rcspt^ct. We may 
leave pitiable Russia out of the account. To Ger- 
many must bo allotted the bad prc-eininiencc of 
the almost complete prostitution of indusirialism 
t o militarism. We ourselves groan under scarcely 
le.ss a burden. Of course, there may be explana- 
t ions and excuses, but here we are not ooncerm'd 
with them. On the other hand, we may contrast 
the United States of America, and Pranc<*. In 
ihe first instiince, owing doubtless mairtly to 
ireographica) and cr’onomio considerations, a far 
Itigher plane has btMm reaclntd — the army lK*ing 
not tlie master of the nation, as in ( h'rmany, hut 
j(.s sttrvant’. In wonderful France, the home of 
so many great ideas, and also, of course, the 
learner of a recent terrible Je.'^son, we tiinl 
militarism more despised on ])rinci|)le than in 
any other great nation in the world. France 
has yet to recover from Ihe war of the last 
generation, and even moie from her sei‘vie<*. of 
Ihe greatot soldier and criminal of all time. 
Slie now points the wa,y to a forthcoming ago 
wlien the names *ot all sol<Iicrs shall lie 
lorgotten. 

An Intolerable Waste of Labour. 

Then tht?re is a second or higher purpose. - vastly 
higher — to whieli imiustrialism may he put, and 
amongst the less military of the gnvat nations, as 
well as amongst ourselves, w<.' may ohservi^ this 
stage. Industry is now no longer ])rostituted to 
th(^ maint(*nanee of armies and navies. Fxeept 
for purposes of defence -which assume the possi- 
l)ility of olVeruMi on the part, of neighhoiirs — a 
military ojgauisation do(‘s not s(‘rve ilie worker. 
He is not alhnved to enjoy what he earns. 'Fh.e 
labours of hundreds of tlumsands of men during 
the whole year ar<‘ largc*ly lohlx'd of tlieir 
personal reward in order that a battleship may 
he built. It is oiu* of the tine and true, ideas to he 
found in m<)d<*rn s(x*ialisni that w\ar is against 
the interests of wwkers of all countries, and that 
war may end if they eonu’. to an agreement with 
one another. It is outiag<*ous that tlu* talKHirs 
of thousands in France should tlo absolutely 
nothing more than serve; to neutralise the; labours 
of thousands in England. Why should tluw not 
agree that it is not worth their wliile to tight 
each other, and, by tlu’ir agreement, obtain 
the rewards of their own industry ? 'Plus 
great idea has only to ho disseminated amongst 
the workers of all countries to make war im])os- 
sible, for money is the sinewii of war, and t hey are 
its chief ereatx)rs. If we take a non -military 
society, such as Switzerland, wh» find Spencer's 
second stage realised. The pnxhnrts of industry 
arc now employed “ for material aggrandist*- 
ment * life becomes less hard, there is leisure, 
and comfort, and piosperiiy ; the lift'-hlood of 
the people is not drained. 

The Highest End of Industrialism. 
But there remains a yet higher stage, and already 
we find traces of it. Indust ry is still pursued, but 
its products ore now turned neither to military # 
pugmser nor exclusively to “ material aggran- 
diril^iit,” Such a society devotes them “to 
on of higher activities.” This opens 


out a great ideal, wliieh it is worth while to 
(consider further. 

In studying war we find, a.s we Jiinto^l at the 
beginning, that w-e are ac^tually studying iht 
type.s of xociity ~ \\\o two studies cannot lie dis- 
sociated, for its relations to Avar go far to deter- 
mine the tyix; of any s<H‘iet.y. types which 

we have alrejidy recognised are tin; milifnry and 
the in/hisfriaL \V(* have further observed that, 
as a fatd of to-day, w(; must join these two terms 
together, and dcscrilM* as miliiary-imliuttrinl our 
greatest soeieti(‘s. Hut t)ur consideration of the 
purposes to which tlu* jiroduets of industry may 
Ix' put will alloAv us to intnxluee a new term. 

The Spiritual Type of Society. The 
present wTit(‘r looks 'forw’ard to a typo of society 
which, in contrast to the past military type and the 
]>resent military-industrial and industrial type.s,he 
lias elsewhere vent urt‘d to call the spiritual type. 
Jn it W'o may hopi^ to find realised tlu; dream of 
Spencer ; the products of industry will then be 
devot(‘d to the carrying on of higher ludivities. 
lnde(‘(I, Ave are ainvidy luititled to antieipab; a 
tiim* Avluai tin* products of industiy Avill require 
f«)r their production only a quite iiisignitieant 
proportion of the* Avhoh' sum of human aidivities. 
It is not nu‘r(‘ly that such a society Avill not Avaste 
its eiUTgies upon military aggnvssion oi defeiua* 
not dt'siring tlu* om* and not lua'ding tlu*. other. 
It is not e ven that industrial e.onifu'tilion Avith 
its neighhcairs may l>(*eome as relatively un- 
common as actual A\ar is noAA'adays. It- is that 
men’s mat(*rial Avants will not invoUn; the 
expenditure of any large part of tlu*ir social 
energy. As tlu* \vi i{<'r lias said, “ lii the 
spiritual type of soei(‘ty, wlu‘r(; material w^aiits 
are easily satisfK*d, men will he justified in 
d(*voting huge portions of tlu*ir tinu; to tho.se 
activities with which most of us are now justi(u;d 
in tilling only the leisure* part, of life. Inter- 
national competition Avill riniain to .sIioav itself 
in a. nohU; patriotism, Avhieh rejoices — to. use tlu* 
illustration sugg(‘stc’d by Carlyle — more in our 
Shakespeare than our India. To tlu* 

industrialism tlu* pres(‘Mt — whieOi is at prc*s(*nt 
a. legitimali* means to the iegilimato end of the 
Fuliu*ss of lib* — tlu'H* will siureed, in the spiritual 
type of s(M*i(*ty, a nobler industry iMmcerned with 
tlu* accumulation of riches Avhieh neither moth 
nor rust can corrupt, stonxl in the mansions of 
the mind, wIutc tlii(*v(*s cannot break through 
nor steal." 

War for the Best. It is in siieii an age 
that art and, thought will enter info their 
heritage, and above; the champions of d(;struc;- 
tive and eonstruetive. impirrialism will be ranked 
the champions of const met iAU* lx*auty and 
eonstruetive thought. Then; Avill still lx; “ les 
lutles .stu*iah*s ” ; hut they will have under* 
gone an utter transmutation. i\h*n will not 
tight for gold, hut they will eonqxjto for 
the loAvest death-rate, the lowe^st crime-rate, 
for tlu* (construction of the lx;8t conditiona of 
(xlucalion, for the making of the noblest music 
and poetry, and for the discovery, i*eeognition, 
and service of the highest truths. Wo are pre- 
paring ourselves for the sludy of a .subsequent 
subject when Ave observe that in, Hussia. there 
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U an autocracy— if not in a very real sense— 
and an almost absolute monarchy in Germany ; 
whilst, at the other extreme, in the United iStates 
and France we find democracies. We must ask 
ourselves whether there) is not a fundamental 
comieetion or correlation between various forms 
of government and militarism ; but l)efore we 
do so, and before wo contemplate the modern 
tendency to a complete transformation in the 
nature of the w'eai)ons by which societies still 
fight with' each other, lot us broadly contemplate 
war as a fact. 

Physical Courage is not a Virtue. 

There are those who, often Hineerely and disin- 
terestedly, often under the influence of a not 
ignoble patriotism, yet more fref|uently in self- 
interest or class-interest, still sing tlic praises of 
war. They deify brute courage, one of the least 
admirable traits of man ; they are adluuents of 
the rdujion of enmitif six days in the w'(*ek. 
though on the seventh they profess the rdujioH 
of amitf/. This famous })hraseoh)gy is Spencer’s, 
and from him wo may (|uol<^ a stinging paragraph 
of irony in which the common over-estimate of 
])hysicHl courage is disposed of : 

“ Worthy of highest admiration is the ^I’as- 
manian devil, which, fighting to the last gasp, 
snarls with its dying breath. Admirabl(\ to(), 
though less admirable, is our own bulldog — 
a en^atuj’e said soinetinu's to i(‘(ain its hold even 
Avlum a limb is ent olT. To lx* ndmir('d also for 
their * plu(‘k,’ perhaps iK'arlyin as great a degnr. 
are some of the carnivora, as the lion ami the 
tiger, sinc(‘, when driven to hay they ligid against 
great odds. Nor should we forget thegameeoek, 
supplying as it do(‘.s a word of eulogy to the mob 
of roughs who w itni'ss the hanging of a murderer, 
and >vho half condone his crime if he ‘ dies 
game.’ Below' these animals eoim* mankind, 
some of whom, indeed, as the American Indians, 
bear tortures without groaning. And tlieii, eoii- 
siderably lowvr must be f)laeed the ei\ ilised man, 
who, fighting up to a certain ])oint, and bearing 
considerable injury, ovdinaiily yields wIk'U 
further lighting is useless.’’ 

The Battle of Dumdrudge. And hero 
is one of the most famous passages that Carlyle 
ever wrote, from “Sartor Ih'sartus” : 

“ What. s|K‘aking in Cjuitc* imotlic.ial language, 
is the not pur[)ort and upshot, of war ? To my 
own know'ledg<\ for example, there dwoli and 
toil, in the British village of Dumdrudge, usually 
some five Iiiindred souls. From these, by certain 
‘ natural enemies ’ of tlu' hYeneh, there are suc- 
cessively select <*d, during the Frcmeh war, say, 
thirty able-bodied men. Dumdrudge, at lier own 
expemse, has suckled and nursed them ; she lias, 
not without difficulty and soi row , fed them up to 
manhood, and even trained them to crafts, so that 
one can w^eave, another build, another hammer, 
and the weakest can stand under thirty stone 
avoirdupois. Nevertheless, amid much weeping 
and swearing, they are selected, all dressed in 
red, and shipped away, at the public charges, 
some 2,000 miles, or, say, only to tKe south of 
Spain, and fed there till wanted. And now to that 
same spot in the south of Spain, are thirty similar 
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French artisans, from a French Dumdrudg<-, 
in like manner wending; till at length, after 
infinite effort, the two parties come into actual 
juxtaposition, and Thirty stands fronting Thirty, 
each with a gun in his hand. Straightway thr 
word ‘ Fire ! ’ is given and they blow the soiih 
out of one another, and in place of sixty brisk, 
useful craftsmen, the world has sixty dead car- 
eases, which it must bury, and anew shed tears 
for. Had thesf; men any quarrel ? Busy as 
Ihe devil is, not the smallest ! Tlicy lived far 
enough apart ; wore the entirest strangers ; nay, 
in so wide a universe, there was even, uncon- 
seiously, by commerce, some mutual helpfulness 
l>etween them. How' then ? Simpleton ! Their 
governors had fallen out, and, insteatl of shooting 
on(‘ another, had fhe cunning to make these poor 
blockheads shoot. Alas ! so is it in Deutschland, 
and hitherto in all other lands ; still as of old, 
what devilry soc'vcr kings do, the Greeks miisi 
pay the piper ! ” 

But there are other grounds ; tliere are other 
o]>inions which the lover of peace must meet 
befor(‘ he is entitlefl to pronoune'e a final judg- 
ment upon waj‘. We have' just painted to the 
best of our imperfect ability the picture of such 
a society as may be, but wo have to answer tiiose 
who, though not accept ing tlio Lamarckian theory 
(►f heredity, and tlumgh entirely ignorant of 
Sp(‘ncer’s opinion of war as an organising ag(‘nt 
ill the (‘arly stages of society, yet maintain on 
various grounds that any society which abandons 
war is on Ihe way to degeneration. 

The Delusion of the Poets. War 

has s(‘rv(‘d men in early stages by leading lo 
the exlinelion of wholly unfit races; it has 
served as a m(‘ans of discipline ; it has had a 
marked (‘Heel upon the development of the arts ; 
il has l(‘d to 1 he format ion of largi' societies w'hich 
are able oci'asionally to be at pt'ace and in winch 
the* division of labour can be elh'ctiially i*arri('<l 
out. War, iiidi'i'd, “ brings about a social aggi'c- 
gation which furthers that industrial state at 
N'ariance witli wai*, and yet nothing but war could 
bring about this social aggregation.” Are w’o 
warranted in adding to all these advantage's tlie 
opinion that peace means the di'cay of men ? 

Some instances of this opinion may be quoted. 
Jn a sonnet of Wordsworth’s we find these lines: 
“ When I have borne in memory what has tamed 

CJreat Nations, how ennobling thoughts depart 

When men change swords for ledgers . . .” 
The same idea is expres.sed by Gibbon in lan- 
guage which shows that the possibility of 
doubting it never oecuiTcd to him : 

“It was scarcely possible that the eyes of 
contemporaries should discover in the public 
felicity the causes of decay and coniiption. The 
long ptiace, and the uniform government of the 
Homans, had introduced a slow and secret 
poison into the vitals of the empire.” 

This evidently is a vital question to us as 
sociologists, because it appeals to what we 
have declartHl to bo our only valid criterion. 

> We have insisted at length upon the proposition 
that only by reference to its effects upon human 
nature can we pronounce judgment upon any 
social custom or practice. 
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Is Peace a Whited Sepulchre? If it 

ho true that individual character is raised by 
war and degraded by peace, as is the belief of 
poets and most pre-scientific historians, theii we 
must dismiss as mythical our picture, or any 
picture, of an elevated society existing without 
\far. Wc must regard anti-militarism as a 
principle making for national degi-adation, and 
peace^ (ts a whited sepulchre, Uncpiestionahly our 
criterion is valid, and must Ix^ lipjilied here. 
However reluctantly, we have no ehoiee but to 
accept the fact, if indeed it be a fact, that this 
horrible thing is a necessary condition of the 
virtue of mankind. It is certainly one of the 
moat horrible doctrines ever conceived or taught. 
Is it true ? Is virtue really nothing more than 
rirtus ? Is the history of the w^ord a history of 
degradation, like the history of most words, or 
is it for once a history of elevation ? Is all virtue 
founded in manlimvss, all goodness in strength ? 
fs forgiveness weakness, and is it a debasement 
of language to speak of the virtue of m(‘rey ? 
Or, on the other hand, liav<i ihe ages gradually 
learnt that virtue is not necessarily manliness — 
by which is often ineanl beastliness V Is peace 
necessarily enervating, as the historians say, 
and W'oulcl our own nation have sunk into moral 
atrophy and degradation if it had not been for 
the iloer Wbir, as Hr. Balfour has hinted ? 

The Absurdity of Half a Truth. ’I'he 
present WTit(‘r b(‘lieves I hat tlw' conventional 
opinion of poai'o is based upon a half ])ercep(ion 
of the. trutli that man must strive — must striv(^ 
and try to eompier. What is not true, but. 
nboniinably false, is that tlr*re is no salutary 
striving except on the l)attl<.fi *ld, “ l*eae(‘ hath 
her vi(dories no less than war.” "PIk* soldi^Tly 
virtues are of value in every s])her(*. 'Pben'. is 
moral as well as physical co\irag(‘. It is tnu' 
that the nation or individual which ceases to 
struggle, c<Nisos to progress ; in that scaisc p(\Mee 
is enervating. Wo may (piote a biological illus- 
tration of tlie intestinal parasites. TJie tap(‘ 
worm has practically ceased to struggh' ; it ncetls 
nothing more than arrangements for “ hanging 
on ” ; it need fear no enemies ; its surroundings 
are w'arm and cosy ; its food is oven digested 
for it by its host, but the nicasiin* of its sii<‘c<'ss 
is ihe measure of its failun', There is no more 
despicable erenl urt'. 

It is not ledgers that have destroyed great, 
nations. Industrial warfare is very real war- 
fare, and we may admit that for a very large 
number of nten it serves tlie sam(‘ disciplinary 
purpose as militaiy warfare served foi* tlicir 
remote^ ancestors. For such men and such 
societi(?s, the danger arises wlnm neither military 
nor industrial warfare is any longer necessary, 
•lufrt a» the individual wdio loafs, does not need 
to work, und has no higher interests, becomes a 
‘‘ w^ter,” so does the society which, li!vv' the 
Roman populace, shouts for “ panem et cir 
censes” — breW and games. Roman society 
l)^aixie a “ waster.” Average human nature 
will always find some mischief still for idle hando 
to do,'afia this mischief— it is common experience 
p-is yi^'y common^ concerned with the lower 
ms|iaketk of man. Thus, marriage and the family 


go by the board, and thus Rome fell. Wo 
would very eai’nestJy direct the Header’s att^uition 
to the foregoing paragraphs, for it is our opinion 
— a biassed one, perhap.s — that they represent 
a really serious contribution to the subjexd. 

The Greatest Evil in the World. But, 
as the reader knows, we have entered tlie era of 
seieiitilie history, and it is not. fair to it to quote, 
(bbbon as if nothing had been done since hi»s 
time. Against his opinion, which we may call 
the common literaiy opinion- -only too often 
(‘xpressed by tin* author of ” Sartor Resartus” 
— let ns ))la( (' the opinion of that great writer, 
historian, sociologist, and pioiu'cr, Henry Thomas 
Buekh‘. W(‘ (jtiole from the fourth ehapt<T of 
his masterpit‘ee, nlr(‘ndy^ leferred to, and the 
reader will see when* ho places w^ai* amongst 
human ills. After speaking of the Spanish 
Inquisition, and defending the moral eharaetei 
of the in(|uisitors, w'lioni he ivgards not as knaves, 
but fools — not livp<H‘iites, Imt enthusiasts, he 
says: 

“ It is to the diHiisiou of knowledge, ami to 
that alone that w(* owe the t*om|)arat ive (cessa- 
tion of what, is nn(|U(‘stionably the greate.st (evil 
iu(*n have ever inllict('d on their own species. 
For that religious p(‘isecution is a greater evil 
than any otlu‘r is appar(‘nt, not so mueli from 
the (‘nornioiiH and almost in( r(^diblii number of 
its known victims, as from the fact that the 
unknown must Ik* far more numerous, and thart 
history giv(*s no account of tliose who have Ixecm 
spar(‘d in the body in order that they might 
sutler in the mind. . . . who, thus forced 

into an apostaoy the h(*art. abhors, liave passed 
tin* l•(*rnnindor of their life in Ihe practice of a 
(Miustant and humiliating hypocrisy. It is this 
which is ih(* real curse* ol‘ r(‘ligi()us persi'cution. 
For in this way, im‘n being eoustraini*d to ma.sk 
their thouglits, there ari.s(‘s a. Iiabit of se(;uring 
safely by falsehood, and of purchasing impunity 
with deceit. In this way, fraud b(*('(>mes 
a. iK'cessary of lib* ; insincerity is nnuh* a daily 
cu.stoin ; tin* whole* tom* of public feeling is 
vitiated, and tiu* gross amount of vice and of 
(‘iror fearfully iuc’reasc'd. Sur(*ly, th(*n, we liav^c 
reason to say that, e(.)m])ar(Ml to this, all other 
( riin<*s an* of small account, and we may w(*ll Ixi 
grateftd for that increase of intelI(H^tual pursuits 
which has dt^stoyed an evil that -some among us 
would even bow willingly restore.” 

The Second Greatest Evil. “ The 
seconil grcat(*st evil known to mankind — the 
one by which, with the exception of religious 
persecution, rno.st, siifl’cring hfis been eaus(*cl — is 
iimpiestionably tin* practice of war. That this 
barbarous pursuit, is, in the progress of so(?iety, 
st(*adily declining must bc^ evident, even to tho 
imjst hasty reader of Kuropean history. If wo 
compare one century with another, wc shall find 
that for a very long period wars have been 
becoming less frequent. ... It will surely 
not be pretended tliat the moderns liave made 
any discoveries respecting the moral evils of 
war. . . . That defensive wars arc just, and 

that olfensivo wars are unjust, are the only two 
principles which, on this subject, moralists aro 
able to teach,” 
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The Deetruction of the Military Spirit. 

Buckle goes on to argue with tremendous force 
that, as in the case of religious persecution, so 
in the case of war it is the human intellect 
that has determined progress, “ tliat every 
great increase in its activity has l)eon a heavy 
blow to the warlike spirit/’ "‘As civilisation 
advances . . . military ardour is halanccd 

by motives which none but a cultivated people 
can feel.” By an increasing love of intellectual 
pursuits the military service necessarily declines 
not only in reputation, but likewise in ability.” 
He goes on to shoAv hoAV, in consecpionce of these 
superior attractions of t>ther professions “ as 
society advances, the ecclesiastical spirit and the 
military spirit never fail to decline. . . . The 

military class, taken as a whole, has a tendency 
to degenerate,” a proposition lie brilliantly 
proves. 

The magnificent chapter from which wc have 
ehos(‘n a few ])assagc.s was published in isr>7, 
the year of Comte’s death, tin* year of Spencer's 
introduction of the t(‘rm '‘evolution,” and two 
years before Darwin’s inastcupieet? gave history 
and the past a new in(‘aning. W(5 earnestly 
commend this chapter to the reader. But at, 
the least lot him reineinber the opinion of 
this great thinkcT — that religious [)erse(Mition is 
the greatest, of all the evils of mankind and that, 
war is the second, '^rheii let him reflect, as Buckle 
might have reflected, on the combination of tlicsc 
two evils which transe(*nds them botli— /Ac wars 
oj niigum. These have bathed Europe in blood 
for nearly two thousand years; tiny have 
“ made a goblin of the sun. ' have immeasiirably 
delayed progr(‘.ss, have again and again snh- 
merged the good and the true, and they have been 
waged in the. name of Him wlio ” went aland doing 
good,” and said ‘‘They that tak(‘ the sword 
shall perish by the sword,” and “ Bh'.ssed are 
the peaeeinakers. for liny shall be ealhal the 
eluldieii of Cod.” 

The Falsest Idea in Politics. Looking 
now upon war as ineridy the oldest, commonest 
and most brutal form of the selfish struggle 
between societies, let us endeavour to grasp a 
supreme truth which is emerging slowly into 
recognition, and wliieli will guide us to the direc- 
tion in which we may expect lo find the ultimaU' 
disappt>arance of war, and of all such struggles. 

A true sociology, like a true morality, utterly 
denies the truth of the all but universai assump- 
tion that what injures one nation benetits an- 
other. In a recent economic controversy we 
have seen • this taken for granted -with the 
single exception of a noble (piotation from a 
far-seeing and noble woman, Mrs. Browning. 
The sentimeat wliieh she expressed was that the 
truly just statesman would hesitate before 
adopting a policy M*hich benefited, say, tea 
at home and ruined a thousand across the 
frontier. But here sociology comes in and shows 
that there is no antagonism between patriotism 
and morality, even in such a case. It w^ems 
to be thought that there is only a certain finite 
amount of success and happiness for the nations 
of the earth, and that. if one, having so much 


happiness or success, obtains more, some one 
else must necessarily suffer ; and, furthermor(% 
that if any member suffers some of the others 
must necessarily gain. Of all false and vicious 
political ideas this is perhaps the falsest, the 
most vicious, and the most utterly disastrous. 

Man's Brotherhood to Man. The tfufli 
of that great organism called human society is the 
sarnie truth as St. Paul expressed of the Early 
t'hristian (!hurch of (’orintli by analogy from the 
human body. “ Wludher one member suffer, all 
the rncmibers suffer with it ; or one member be 
honouH'd, all the members r(‘joiee with it.” It is 
lunted at again, though far niort* might have been 
made of it, in tlie loi inf clmaicm which we have 
(piotcd from (’arlyle. Speaking of the Freneli 
and English .artisans who blew the souls out of 
om‘ another, he says, “ there was even uncon- 
sciously, by (lorutiierce, some mutual htOpfulness 
b(‘tweeu them.” VVe admit, of course, that 
temporary ben(‘fit will ensue to the manu- 
faeturtu- of a particular kind of cloth, even though 
a foreign industry is thereby ruined ; but in tlie 
long nm the prosptaity of one nation makes for 
that of anoflier, even if only Ixsraiise it maUe.s 
it a better customer. Polities and gov(‘rnments 
lag b(‘hind, but as in the eas(5 of science and 
musie, so ((‘itainly in the ease of eomiuerce, 
the Avhole of eivilis(‘d society is now one huge 
organism, and an (‘arlhquake in San Francisco 
will alfecl the j>ri(‘(‘ of steel in London, a flood 
in India may throw thousands of Lancashire 
operatives out of work, whilst prosperity and 
ifidustry arul success in Lancashire Avill lower 
the price of <‘otton goods in tar ctaintries, and so 
beiietit their inhabitants. Tiie other — the fact 
that one nation’s faiinre may be anotluTS 
success— is the temporary and the accidental ; 
this is the eternal and essential truth. 

The Human Commonwealth. This 
leads us ou to the culiniuatiiig stagi‘S of a great 
conception, the e.jrlier stag(‘s of whieli W'C must 
soon brietly consider. Herbert Spencer’s argu- 
ment surely might hav«^ been carried a little 
further. Military wairfare, we liave seen, leads 
now to industrial warfare, and what is that effect- 
ing but the welding of the nations by common 
interests into a still larger society, wliieh will at 
the last mnliraec the whole of mankind ? Tliis, 
of course, is a “ poet’s dream.’’ ^Butif Ave look 
hellcat li the superficial and tin; blatant Ave may 
suspeel that there is mon^ in it. We must not 
judg*; the separati'ni'ss of nations by the separate- 
ness of their governments. Tlie Governmental 
forms of a nation are conservative. In the case 
of in*aiiy all the Euro}>ean nations, they arc 
merely survivals. Even in the case of separate 
rc'publicri, tluir seijaratimess misrepresents the 
facts. Political frontiers are artificial but the 
dependence of man upon man is natural^ and is 
a fact Avhich they cannot destroy, though in all 
ages they havi; injured him by interfering with it. 
'l'hu.s wo begin to see the great wt>rld-meaning 
of the famous lino of the Roman x)oet, Terence*: 
“ Homo sum ; huniani nihil a me alienum puto,” 
“ I am a man, and everything luiman k my 
concern.” 
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Bv H. G. 

ITNTIL tliii year 1842 the of tluoi^h 

^ traffic — that is, traffic ori^iiiatiiii^ on ojk' line 
and passing over on<i or more continuous but st'pa- 
rate line or lines — was ciiiiibroiis and vexatious, 
each company collec ling it sown tolls, and keeping 
its own accounts. Jii that year Mr. Kennetli 
Moriaon propounded and sucee.ssfully inaugurated 
his clearing system, by which the fort'ign or 
through traffic of tin* com])ani(‘s is aeeounted for 
by t)u5 terminal eom}){Kiiies interesletl to tlie 
Clearing House*, tin* companies i('ceiving I heir 
relative proportions through that channel. 

The Railway Clearing House. TJio 
Clearing House p(*rf(>rms a kind of work which 
I'ould not have bci‘ii ptTforiiu'd by the <-om- 
panuvs, no matter liow amicably dispos(‘d tlicy 
might ]}ave been. It maintains jK'rtcct accord 
among all mamuT of conflicting ini (‘rests. ()nc(‘ 
a party to the Cli'aring Ifousi* syst(‘iii, a 
company knows jt rnusl abide, by its d(‘cisi(uis. 
However, any eompariy may withdraw at will 
by giving one inontirs notice under seal, or a 
com|>any may be (‘xpcllc'd by the voh*^ ot two 
thirds of the delegates ])i(‘sciit st a ui{‘(‘ting 
specially convened for the pur])osc. 

The travelling public seldom rcalis<‘ bow much 
they ow'e to the cl(‘ariug systt'fu, for by UK‘ans 
of this instituthai they, both us fr(’ig]it(‘rs ajid 
passengers, are saved much trouble and annoy- 
ance. For example, a passenger xun Ixjok tor a 
journey, say, from r(‘nzanc(i to Wi ‘k, and one 
little i)iccc of pastciboard franks biiu over si'vcjal 
separate and al)s(>lutely distiiut railway prop(‘r- 
ties. Without the system Ik* would b(* burdened 
with a book (if eon perns, to vouch liim ov^er each 
railway in turn, or might ('vc'ii be eonipelN’d to 
take a fresh ticket at ev^cry junction of the 
different com])anies‘ lini*s. 

“ lake most groat institutions,” writes Sir 
George Finlay, “ the Kailw'ay Clearing House bad 
a very humble commeneement , for it b(*gan it.s 
operations with a staff of only foiii' » lerks, and 
dealt with the traffic* of only foui* railways, 
eant.rolling an aggregate mileage of 4J8 mil(*K ; 
but its growth has only been paralleled by the 
growrUx of the railway .system itself.” Kvery 
railway of import-anec is now a paity to th(* 
Qoaring House, the (jk^rical staff of which 
numbers upwards of 2,500, while there are, in 
addition, some 500 “ number takers ” em- 
ployed up and down the country, whoso business 
xt is to examine and report upon the vehicles 
of trains passing through important junctions. 

ordinal home of the Clearing House was a 
anall house in Drummond Street, near Euston 
SUtkm, but before many years had elapsed its 
OjperatSons attained such magnitude that a move 
hiade to its present homo, the huge building 
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in Si*yniour SlJi‘et, X.W. England and fcicotland 
art*, npreseutt'd iri tlu* iiistiiution in S(‘ym(iur 
Strt‘t*t, while Irish business is t)imsa(‘1ed in the 
.same form at tlu* frisli Railway C.l(*aring House 
in Kildare Stivet, Dublin, wbicb was established 
in ISIS, lilt* work of tlu* Railway (li*aring 
House is divided into cle]>artmenls, of which the 
three laigest and most imjK)rtttnt areas follows: 
the Mt'rchandist*, the ('oa{‘hing, and the Mileage 
l)epartm(*iits. 

The Work of the Merchandise De« 
partment. Tht* Merchandise Department is 
eJiarg(‘d with tlie apportionment month by month 
of tht* r(‘t‘(‘ipts (l(‘iiv('d from the carriage of all 
“ thri.ugh ” goods, cat lit*, coal, and mineral 
traffic. I’lie fleparlmt'ut is .supplit'd every month 
with rt‘tnrns fjom all stations, giving full par- 
ticulars of all Mich Iraffit*. Every station spuds 
in two distinct forms, om* conet'vning the ” out- 
wards,'' or foi‘wai(l(‘tl traffic, which is printed in 
black, and the other relating to Hit* “ inwards,” 
or receivt'd traffic, printotl in red. These abstracts 
state* tlu* cliaraett'r of tlie goods, their weight, 
ihi* late j)er ton, tin* charge*, and whetiier it is 
" (>aitl,” or “ to pay, ’’ the number of the waggon 
in wlii(‘b the eonsignm(‘nt trav'cls, and the name 
of the owner of tht* waggon. Tht* two nhstracts 
are ear(‘fully eorupai(‘d, and slt'yis lakou to 
retiity (*iTors or diserepancies bet\vt*(*n them. 

The monthly Hettlt‘m<‘nt is arrived at as 
follows: first, all total receipts In'tween a pair 
ot stations which arnoiiiil to It'ss than £l are 
thiown out «ind (*. dited to the “light traffic 
fund.” Next, taking the nnmining receipts 
from tht* tratiii- vvhicli h.s* passed between each 
yiair of stations, the teiniinal allowanees. fixed 
lolls, and amounts “ yiaid on thivt is, dis- 
burs(*d by the forwarding comyiany for any 
syiecial service rendered, are dt*du('ted. Thirdly, 
the residiiti is divided by mileage between the 
ditferenl eomyianics eoneerned, so that each 
(‘omyiany g(*ts a due yii'oyiortion at'cording to the 
distance it h is carried the traffic. Lastly, to 
obviatt* a jiletliora of small aeeouiits, the amounts 
credited to the light traffic fund” are divided 
among tin* dilfeivnt eoriipanie.s in the ratio of 
tht*ir gross receipts from the heavier traffic. 

“Clearing” the Coaching Traffic, 
'rhe Coaching Department is charged with the 
division of rt*(*eipt.i on all “ through ” traffic 
by passenger train -namely, passengers and 
their luggage, horses, caiTiages, dogs, parcels, 
fresh fish, perishables, etc. 

The passenger traffic is dealt with monthly. 
The booking clerks render every month to tlie 
Clearing House a return specifying the through 
tickets issued, and every stationmoster has to 
forward to the Clearing House all tickets 
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collected at his station during the month and 
issued by any company other than his own, 
save that the tickets in wliich two companies 
alone are interested are not checked by the 
Clearing House unless they are issued and 
collected by the same company. 

The receipts derived from “ through ’ tickets 
are divided by mileage, but no company may 
receive out^f a through rate more than its local 
fare, which means that some companies’ mileage 
proportions have to he reduced to their local 
fares, and the balance divided among other 
companies whose proportions do not come up to 
the amount of their local fares. The remaining 
items in the coaching traffic are settled half- 
yearly, and here, again, occurs a light traffic 
fund, this time limited to r)s. On the parcels, 
fish, and perishable traffic, terminal charges have 
to bo taken into consideration, wlKinNis no terminal 
(•barge is h^vied on horses, dogs, and carriages. 
Here it may be noted that it was only by the 
adhesion of the Railway ('lt‘aring House that the 
Post Office wa.s able to establish the Parcels l*ost 
under the. Act of 1882. The gieat difficulty that 
attends this phase of the Clearing House .settle- 
ment lies in tracing the route by which ]>areels, 
etc., have travelled. Theoretically, tln^ "J^y- 
I bills that ought to ac'company all parcels* and 
which are suppo.sed to be stamped at each junc- 
tion, should explain matters, but parcels and 
way-bills are apt to get .sef)arated, and the 
stamping of way-bills is frequently omitted. 

The Mileage Department and its 
•‘Number TaKers” The ^^ileage Depart- 
ment keei)S the mil('ag(; aeeounts of tb(‘ various 
companies in the matt<*r of rollitjg stoek of 
one company ])assing on to tin* territory of 
another, and attends to the (luestion of demur- 
rage for d(‘teiition of carriagi's, waggons, and 
tarpaulin sheets. 

The stair of “ number-takers," wliose membeis 
are found at eveiy junction of two railways, 
records the number and deseiijgion of every 
vehicle and sheet that passes a junction g(»ing 
from one line to another. In addition, every 
station receiving foi'eign stoek makes a similar 
return, which shows how the latter got there and 
what w'as done with it. Each company’s stock 
is shown separately under three lieaclings- 
namely, Carriages, Waggons, and Sheets, Pines 
are levied if stoek be not returned to the 
owning eom]»any within a legitimate time, as 
follows : first -class ])assoiiger earriage, lOs. a 
day ; second or tl)ird class carriage. <3s. a day ; 
and ordinary low-eapa(;ity Avaggon, 3.s. a day; 
while sheets are charged ()d. for the tirst day, 
and Is. for every siieceeding day up to (iO, Avhen 
the fine stops, as it is considered that tlio owner 
has then received the value of the sheet. The 
demurrage settlement takes place monthly. 

Organisation and Staff. The Clearing 
House business is regulated by a chairman, 
elected annually, and by committees of the 
traffic officers of the vaiioua companies— the 
general managers, goods managers, and super- 
intendenta-^who sit once a quarter in the^ 
Clearii^ Honse premises. The two last classes 
of office sii in the same week on separate days, 


and the former a few weeks later, to revise 
and approve the minutes of proceedings. 

The working expenses of this vast and admir- 
ably managed organisation, Avhich makes no 
profit and incurs no bad debts, are borne by the 
comimnies in the ratio of the amount of business 
done on their ljt»half. 

To obtain a junior or apprcntiee-clerkship in 
the Railway Clearing House application must be 
made to the secretary, and approved candidates 
have to pass an ordinary clerkship examination. 
The Clearing House “ number- takers ” join the 
service as lads, after they have been medically 
examined as to sight and physical soundness. 
Lad “ number- taktu’s ” are posted to one or 
’of her of the jiirjctions where waggon numlx^rs 
are reeonUal, and begin to learn their duties 
by making out returns. Subsequently they are 
put to work in the yards under older hands. 

The Chemist and the Railway. The 
chemist has always filhul an important role 
ill the locomotive department of a railway, 
and when it is considered that this 
department — with which, as a rule, is incor- 
porated the ('airiage and waggon d(‘partmeiit — 
forms tlie great spending arm of a raihvay 
company, it becomes easy to understand Iiow 
he should be the man to whom the locomotive 
engineer looks to point the way towards effecting 
('conomies. Evc‘ry day the scientific side of th(' 
raihvay profession is coming more to the front, 
since an increasing number of solutions to 
questions capable of definite scientific treatment 
is constantly being discovei’ed. Tims there are 
more and better openings for railway ob(‘mists, 
while the field of employment is no longer con- 
fined to a locomotive diqiartment laboraioiy, 
but also embraces that of a general engineering 
chemical laboratory. The two laboi’atories 
an*, however, kept distinct, for although many 
of the ehernical and physical investigations 
which arc performed theri'in cover the same* 
ground, the object in (‘ach ease is different, 
necessitating a dilferent kind of analysis. 
Eor example, tlu*re is the scrutiny of water. 
Ill the locomotive laboratory the (ihemisl is eoii- 
eerned only Avitli tlu^ ipiality of the water for 
feeding boilers. He has to examine it in order 
to .see that it does not contain an undue pro- 
portion of i^halky matter, whiirh Avould deposit 
scale upon the tuh(‘s and firebox plates, and so 
impair their efficiency as conductors of heat from 
the furnace to tlui Avater. Again, he analyses it 
to see that it does not contain any corrosive 
salts, such as magnesium chloride, Avhich would 
cause the structure of the boiler itself to corrode. 

Scope of the Engineering and Loco* 
motive Laboratories. In the engineers’ 
laboratory the chemist has to concentrate his 
attention upon the suitability of the W’ater 
supply for dom(‘stic purposes. A railway com- 
pany owns hundreds of cottages and houses up 
and doAvn the line for housing its employees, 
and all Uiesc dwellings must, of course, be 
supplied Avith a pure Avator supply suitable 
for both human consumption and domostio 
purposes. And the same rule holds good in the 
case of stations* 



TiA «6xaai^1^oa of tihc di>itsi!eai Jcmdi^ of oil 
tor the lubrication of the locomotive is a most 
important teatura of the iooomotive cliemiHt'H 
duty; and the othei* »ortj4 of oil which are 
em^oyed in the paini>tihop for mixing the paints 
ana varnishes used to protect and decorate the 
outser smoce of engines and rolling stoi'k like- 
wise demand his attention. The engineers* 
chemist also deals with oils — thosc^ for the paints 
used to cover all woodwork. Then photometric 
work is common to both establishments. The 
locomotive chemist tests the oil foi* the signal 
lamps, together with the gas-bui ners and incan- 
descent mantles for the li^^iling of tlic caTriages, 
while the engineers’ chemist investigates the 
<iuali)tics of every means of illuminating stali{»ns 
and ofiioes. *rhe tdlicient lighting of station 
premises is a subject on which ad\t‘rtis(Ts ha\c 
a say. 

Things which concern the locomotivt' duunist 
alone are the steel analysis and metallurgical 
work generally, in the case of thos(‘ railway 
companies which have their own steel works ; 
the analysis*of pig iron, coke, and various 
other materials for the ironfonndry ; the analysis 
of copper-plate for tirt'hoxi's, copper tiilu's for the 
locomotive boiler, and bronze bars for firebox; 
slays ; the analysis of the materials tor bearing 
brasses and bronzt's, and the examination by 
(*ombustion in a caloj’imcter of the coal by means 
of which watei* is to be convcrt/cd into steam 
to propel the tiains 'Plie coal foi* the loco- 
motives must not contain ihucli fusible «ish, 
otliPiwLse it is liable to clioki* the tube t'lids in 
the firebox <ind prevent tlie l)oil<*r troni steaming 
properly. The composition ajid »juality of its 
ash, togellicr \Nitb its heat-giving qualities, (‘an 
be detcTmined only by an exhaust i\<‘ (‘alori- 
metric test. 

The engineers’ chemist has his own peculiar 
held ill analysing the creosote tor slccfiors and 
the cement for buildings, while sonic com- 
panies ask him to conduct th(' most searching 
investigation in legard to broken rails. 

THe Inquest on Fractured Rails. The 
Ijondon and North-Western is the only lailway 
that rolls its ow'ii rails. The pl.int at (‘/rewe 
has a capacity for turning out lo.OtM) tons ol 
rails annually, the mill being diivi'n b}^ a 7(K)- 
horse pow'er engine. In the purchase of rails 
from manutacturers, a company’s 

inspector has the lot laid out on a bunk, in ordei 
to ecrutinisi* each rail. Quite f>cr cmt. 
are rejected ( 71 * sent . back 1 o b(‘ straigb toned ; 
but of course the inspector cannot detect inlicrent 
flaws. To get at the truth of the latter, the 
foliowing procedure has been adopti'd. The 
fractured rail is sent to the (Engineers’ laboratory 
acoompanied by a report from the district 
engmoer, stating the date when discovered 
(a ganger finding a broken rail is suitably 
rewarded), and the locality; whether the rail 
belongs to an up,” “ down,” or a siiigh? 
Ime; paarticnlars of the fiw’ture, aecom- 
1 'by drawings; the distance of ihc 

^om the nearest bearings on each 
^ stffe; Ibe distance from ibe nearest joint ; 
tEo double, line ; whether on the leading 


m' ti»flling side nf tiie nearest side ; if the rail 
was oml curve, the radius of tbe ourve, and 
wheiluM* on tlie inside or (jutsidc of the (uirve; 
the period the rail had been in use ; tbe averafyi 
numlK^r of trains passing over it per day ; tlie 
section ; the weight per yard when new, the actual 
weight per yard at dat<‘ of fracture ; the loss of 
weight per yard, and whethei' the rail had been 
turniMl or not. The chemist (‘uts two slices as near 
as pohsibl(‘ to the fractiin', and if itiSa long split 
the slices coiru' right across it. (hic sUjc he 
polishes, and then (*tc})(‘>» with 20 per cent, of 
sulphuric acid for two houi s at 60 ’ (’. The slice 
is n(‘\t photooia]ihcd, and from its appearance 
h(‘ selects portions ot tlu* other slice tor miero- 
s^opic examination, taking a ]>ie(‘e from the t'entiv 
of th(‘ head, a piec(' from the \v(‘b, a j>ie(t(‘ from 
the sid(‘ of the h(‘ad, and a piece from m»ar 
tht‘ running cdg(‘. These pavers are }>olished, 
ctclicd with sulphuric acid, and photographed 
und(‘r th(‘ microscope. The rail is also analysed 
chemically, drillings for analysis being taken 
eitlmr from close t(» tlic fracture or from one or 
othci of the rIi(‘ps. Finally, a derailed report, 
illiist rail'd witli microscojiic photographs, is 
toi warded to the chid engineer. 

The £vils of Hara Water. There is now 
no h'aturi' ot locomotivt' opera tJon andconstTue- 
t ion which constitutes so great a problem as Uio 
inainti'nanci* ot boilers, and this is intimately 
assfjeiati'd wMth and .dleelt'd by the (‘haracter of 
th(' fi'od water. Wlnm hard wat(^r is evaporated 
in a boiler, the inenisting impuritiiN arc de'positcd 
msidi' the boilt'r, or on the boiler tubes in 
till' form of scale, ’riie accumulation of this 
scale not only ineioasi's the cost of fuel, but, by 
])laeing insulation betwei'ii the boikT and the 
wa1<*r, allows th(' s}i(*cts anti flues to iK'oomo 
ovi'rheated, subjoeting them to extremes of 
expansion mid contraction. Thim, too, it is 
TKUH'ssaiy to simt down thi' boiliT onc(* or twice 
a w'cciv to H'lnovc tbi' scak' liy “washing out,” 
w'hicli opiTatioii is eh'rri'd to in tlu* section deal 
iiigw'ith the work of the cngiiu'mon. Again, 
(orrosiM* sails, siicli as inagncsium chloride, 
III hard water caust the structure ot the boiler 
itst‘lf to t'oiTode, thus shortening its life. 

Water Softening for Railway Pur» 
poses. Of lU'ci'ssit y, lailways have located their 
wat€‘ring stations w'hi'it* there is an abundance 
ot wat(‘i, without H'gixrd to its (juality. More 
recently, however, th(* ki'im competition of 
new' industrial conditions has led progresgrivo 
managers to appri'ciate the immense siiving that 
can b(‘ ciVeded by having a sott water for use in 
boilers. I’o si'cure the best and most (’conomical 
lesults from water to he translorracd int(> steam, 
it must be softened — that is, freed fiom seiile- 
fonning imjnirities. (Considerable attention has 
been kiti'ly devoted to the subject, and diflVrent 
hyst<*nis of v'atei soliening are now being 
ad(>pt(Ed. Many large plants have alrcivdy been 
established at important locomotive centres in 
ibis country-- not .bly, on the North London 
Railway, outside Broad Street Station, w'here ft) 
is stated that no less than 70 Ions of deposit aro 
collected tmiiually ; on the Oreat Western 
Railway, at CJoring, where tho water for the traok^‘ 
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troughs is pumped from the adjacent river, and 
at Aldermaston, near Reading ; and on the North 
Eastern Railway, at Hessel, near Hull. In one 
quite common type of water-sofieming maehinc 
the water is mixed with the proper (juantity 
of chemicals, common slaked lime nnd soda asli 
frequently being iised, and the mixture is per- 
mitted to stand in large tanks by the side of 
the track until tlio solid liardtming matter 
thrown out of the solution by the ehemieals 
settles. The clear, softened water is then drawn 
off through a suction pipe attached to a float, 
and stored in a supply tank. After wt'cks of use 
it becomes necessary to remove the preeipitato 
solid matter from the reservoirs, and this is 
accomplished by diluting it with hard water, and 
permitting the mixture to run olT through a 
M’astepipo in the bottom, 'riie cost of operating 
the plants depoiuls larg(*ly u))on the amount of 
chemicals neci'ssary, vhicii in turn d(‘])ends u}K)n 
the character of the impurities in the water. 
Even where the water does not contain scale- 
forming or corr(»siv(‘ impurities, it has hetai found 
conducive to long(‘vity and good work in a loco- 
motive to subject the water to eheniieal treat- 
ment. 

The Kennicott Water Softener. The 

accompanying photograph (67] shows the Ktmni- 
eott water-softening plant at Severn 
function on the (Jreat Western Hail way, whivh 
treats .'lO.OtKt gallons per hour. One man in half a 
day can give all the attention that is lU'cded for a 
perfect operation of a softeiuT witli a capacity 
of 10,000 gallons per hour, 'rhe eliemieal re- 
agents are lioist(‘d antomatieally to the (o}> <d‘ 
lh<* machine, when* are found tla* 
noces.sary ree(‘ptael(*s for dissolv- 
ing them and the apparatus for 
automatically varying lliem in 
])roportion to the ipiantity of 
water entering the apparatus. 

Surimmnting the cylindrical 
steel tank is the water->vh«‘el, 
over which the hard watei\ is 
first pumped on its way into 
the softimer. '^rhe possibilitivs 
for economies that exist in llie ns(» 
of the water- S(»ftening sysliun for 
removing the scale - forming 
impurities from the boil(*r-fe<*(l 
water arc almost Ixyond eonipre- 
heiision. n’he time for imperha t 
and incoraplele methods, sueli as 
by using. “ ix)iler compounds ’ 
in any form, or by employ- 
ing , any treatment wherein 
the precipitation of the scale- 
forming solids is not accom- 
plishctl and the material re- 
moved from the water Iw^fore 
. the water is deliv(‘ivd to tlic locomotive 
tender, has passed. 

Dynamometer Car Tests. Jn order to 
ascertain' the tractive force ex(*rted by a 
locoi^iivo, several railway companies — 
naniiiili^ the London and North-Western, (ireat 
Weaterh^ and Lancashire and Yorkshire — employ 
jy^;{i^amometer car 168], which is a long saloon 



coach replete with a number of complex and 
ingenious recording apparatus. 

The indicated horse-powder of a steam loco- 
motive signifies the work done in the cylindtTs 
or the maximum effort in proi>elling the loen- 
motive ibself and overcoming friction.^ But by 
means of a dynamometer car the engineer is 
informed what amount power is available for 
liauling a given load, inasmuch as the actual 
w'ork laung accomplished by the locomotive is 
tlien indicated by the pull on the drawliar, 
coupled with the rate .of speed. Thus valuable 
c'omparative data for testing the relative effici- 
ency of locomotives are arrived at. 

Dynamometer Apparatus* In the 
centre of the ear is a specially constructed 
sjiring, free from friction. To this spring the 
ilrawiiar of the car is attached, and in making 
a test the car is ])laced immediately behind 
the locomotive, where the stronger the force 
of the pull exerted by the loeomotiv'e tlje more 
the spring of the drawbar is delleeted. Tiui 
centre of the spring is coupled to a bracket, to 
w'hi(‘h a sliding rod carrying a stylographic |X‘n 
is attached. A similar pen is fastened to a small 
fixed bracket. When there is no pull on thi‘ 
drawbar, the t wo ])ens are in a-lignnuuit. hut when 
the lo(‘omotive is (*xerting a pull, the former 
jKUi is drawn away from the latter. The pens 
mak(‘ e(>nta.(*t witli papei*, after tlu' manner of 
tliosi‘ fitted to s(‘lf-reeording haroinc'ters. ^I’he 
papi'r to furnish the impression of a chart rntales 
on drums, and so is wound across a tabh‘, accord- 
ing to om* or other «»f two s(‘ales — namely, I ft. of- 
paper to 1 mile on the line, or 2 ft. of paper to 
I ini](‘ on tlu' lim‘. An addi- 
tional tlangcli‘ss w'hc<*l, which can 
he raised or lowered at will so as 
to (‘iigage with th(‘ rail, drivtvs 
the foiegoing, tog(‘tlier with all 
other rotating macliiruMy in the 
<‘ar. Aee(U‘<lingly, while .a, test 
is in progress, tin' pa])(‘r is 
recording the impn^ssiou of two 
inked lines. The line drawn by 
the ])en alta(^hed to the Hxed 
})raeket; is perfectly straiglit, and 
is known as the datum line, while 
that drawn hy tho pen in con- 
nection witli the drawbar spring is 
wave-like. Th(5 constantly vary- 
ing distanci^ lietw'eeri these two 
parallel lines is measured with a 
siKicial rule, which gives the fore© 
of the pull on the drawdiar itself 
in tons and decimal parts of a 
ton. . , . ^ 

It is next necessary to ascertain 
the rate of sjjeod at which, the 
tractive (*ffort is being accom- 
plished. This can lx> given approximately by 
a dial speed indicator, driven off on© of the car 
axles ; but to obtain accurate data the apparatus 
employed is a clock which is in electrical com- 
munication with an electromagnet to which 
another pen is attached. This pen is deflected, 
and makes serrations in the line that it draws 
across the paper every two seconds. Every 
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tcntJi semitioii is sliortor than the others, so 
lliat it can be (‘asily identitii'd. By measurin.i' 
with a suitable scale the distance trav(‘lled 
l)y the ])a])er l)etwcen each tt'ntli serratioji, 
the exact speed in miles [)er hour ciui bo read 
olT at- once. 

Tlie- registration on the chart of the localil y 
of the test train is also v(‘ry lU'Ccssary. 11iis is 
effected by iiu'ans of an electric push connected 
M'ith anotlier pen. Alt operator takes u]) a posi- 
tion at a Avindow, and nia-nipulates the push 
according to a prearranged oodt*. 'I’hus, one push, 
which records one tick of the pen on the paper, 
signifies a (piart(*r-inik* post ; tuo puslics, a mil<? 
})()st ; three, a station ; and four, a tunnel. 
Again, the working of the locomotive itself is 
recorded back to the ' dynamometer car by a 
similar push in eleetiical contact with another 
pen, this push, of course, being operated by an 
offioial on the footplate. 

Another apparatus, known as, an inle/fmtor. 
regiistera the Avork done by the: locomotive in 
feet-pounds. By dividing tlie feet-pouruis of 
work performed per minute by 8,‘{,t)00 (33,000 
feefc-pounds per minute are ecpiivalent to one- 
horso power), tlic horse-power given out by tlu‘ 
locomoti\'’e is at onco obtained. 

Dynamometer oars are also used foi* toting 
the eftieieney of brakes. An electrical apparatus 
is ponnccted up Avith the last or any roach of the 
train* and records the exact interval of time that 
elapses belw’een the- application of the brake and 
its taking effect on the AA'heels of the vehicle 
in question. liastly, some dynamometer cans 
2 A «6 r. 


are e(jiiip[K'd with .lU appar.dus Avliereby tlie 
ni’iining stability of a coach is ciscertained. [n tlie 
coach to be lestiTl is placc'd an iuNtriimcnt Avliieh 
may be desci ibi'd as a cast iron spherical shell 
containing a cast-iron ball. Kubber tubes iron- 
neet the slu‘ll with an extnunely son.sitive 
diaphragm in the dynamometer ear, Avheti every 
movement of the coach, as r(Tord(‘d by the o.scil- 
lulion of the hall within the sphere, is rellceled 
hy the impres-iioiis of a pen attaclied to the 
diaphragm. 

Locomotive Stationary Testing Plant. 

Howtwer. even A\ith the ('injiloymont of a 
dynamometer car. the practical carrying out- 
of a locomotive Ust niiih^r actual Avorking 
conditions is Ix'siU witli ditlienlties of various 
kinds, espei-ially the ju'aetieal impossibility of 
securing similar conditions on any tAvo occasions. 
In order to obviate these disadvantages, a a cry 
elaborate and costly jilaiit has beiui devised for 
testing loeoinotiA'Cs in the shop. Very f(wv 
specimens of this plant ar<' in use, and the Creat 
\Vc*stera is as yet tlie only Briti.sh railway to 
po.sse.ss tine. The latter is loeati'd at the Sv/indon 
Avorks, AN here the muployees have nicknamed 
it tie' “ Home Trainer,” in allusion to its func- 
tions being east in the same lines a.s those of 
the inai^hine cf the name on Avhich prof e.s8ional 
eyelists practise. Tht‘ loeomotive is run upon 
tiic machine, Avhere its driving AN'hecls rest 
upon rollers of about 4 ft. in diameter Avhich the 
rotation of the Avheels eau.ses to revolve, instead 
of propelling the engine. TJic axle.s upon ANddch 
Miesc rollers are mounted run in bearings Avhiclls. 
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are capable of adjustment longitudinally, to suit 
the different wh^ bases of the various classes 
of locomotives ; and the smoke cowl, into which 
the funnel is inserted, is likewise adjustable. At 
one end of the machine is a traction dynamo- 
meter for measuring the drawbar pull, to which 
the engine is connected, while the load is put 
upon the locomotives by means of brakes, which 
are applied to pulleys upon the axles of the 
rollers. A locomotive is tested minus its tender, 
but the plant comprises a kind of dummy tender, 
over the traetion dynamometer, from ■which the 
locomotive is fired, while the feed pipes are 
coupled up to a sysUmi of water suj)ply, tilted 
with measuring apparatus. 

Placed on the machine, a locomotive may be 
run at a constant load and speed for as long or 
short a time as may l)c d(‘sired. By nic‘asnring 
the speed, which can be ascertained by counting 
the revolutions of the wheels, and the pull exerted 
at the drawbar, the power given out by the 
locomotive can be determined at once. The 
measununent of coal, water, oil, etc., is an easy 
matter, and as a completely equipped laboratory 
forms part of the mitlit, all manner of practical 
and exhaustive tests can be {ip])Hed at the saints 
time to a locomotive su>)inittc(.l for trial. On 


fired locomotives engaged in the suburtilani main 
line, and goods traffic. The system [W] is the 
invention of IVIr. James Holden, the locomotive 
superintendent of the company, and its novel 
advantages have secured for it preference even in 
those districts where oil burning has been the 
practice for years. It may be said that three 
tdemonts constitute combustion in the furnace of 
fhis class of engine — namely, oil, steam, and hot 
air. I'he firebox is providc'd with the usual brick 
arch, while almost level with the firebars are fixed 
two burners which inject the liquid fuel, through 
apertures, into the firebox. The injecting pro- 
ee.ss is, however, accomplished by means of 
steam from the dome. The two burners receive 
th<;ir sU^am uniformly, and the liquid fuel fed 
1 hrough them is injected by the force of the steam 
j<‘t into the firebox, and broken up into very fim^ 
spray, which ignites immediately. The use of 
liot air is to provide air for combustion, in addi- 
tion to what is admitted through the ordinary 
dampers. The supply of atmospheric air is 
<lrawn from the smoke- box. into which it is 
admitted through a series of small apertures or 
one large one, termed air -inducing rings. In the' 
smoke-box thc^ air is first heated to a temperature 
of 400'' F. by the waste gases found th(*rein, and 
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the Swindon mocdiino, engiiit's have been run at a 
speed of 70 miles per hour. Nothing of the energy 
which a locomotive exerts in propelling the 
road Iwkwaids, so to speak, is wasUxl, as the 
rollers are connected by driving bands to the 
shafting of an air-compressing installation. 

Oil - fired Engines on the Great 
Eastern Railway. Owing to the rapid 
development of newly-found petrohnuii fields, 
and to the increasing importation of the 
product, rendering possible a supply of oil 
fuel at a price which competes with that of 
steam coal in London and district, the question 
of the employment of petroleum as locomotive 
fuel on a large scale in the South of England has 
of late come much to the fore. The Groat 
Eastern Railway, the pioneer line in this countiy 
as regards oil fuel, has had for many years a 
numW of locomotives [TOJ burning a liquid fuel 
composed of the waste tar from the compressed oil 
g^s utilised for lighting the passenger carriages. 
The first experiment with an oil-fuel locomotive 
was made bjr the company in 1886, and, proving . 
successful, improvements have continued to be 
lefiected in the special apparatus employed, so 
that at the present day there, are about 100 oil- 
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then brought to the furnace tlirough air passages 
provided down the centre of the steam jets. All 
the pipes conveying the oil, stfuim, and hot air 
converge beneath the footplat<\ The fiu'l 
tanks, of course, are in the tender, and foi’ tlu^ 
better adjustment of the supply to the burmM's, 
an ingenious arrangement of cocks and valves has 
been introduced, in order to cut off the oil feed 
simultaneously with the closing of the regulator, 
otherwise too rapid generation of steam migl^t 
ensue. A steam warming coil is placed in eac^ 
oil tank, so that the liquid fuel may not becoiw 
frozen in cold weather. Every oil-fired exprefi^ 
and goods locomotive carries a few hundred- 
Aveights of coal, both in order to start a fire on a 
bc*d of incandescent fuel and chalk, or broken 
bricks in the first instance, and to augment the 
strength of the fire when the train comes to a steep 
incline or when the engine is called on to make 
a special effort. The suburban oil-fired engines, on 
account of the constant stopping and starting, 
are worked on a system of combined fuels — that 
is, with a coal fire on the grate and an oil fire 
burning on a bed of incandescent fuel above it. 
The relative consumption of the fuels per train 
mile is in the proportion, approximately^ of 1 oil 
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to 2 coaJ. With an oil-burning locomotive, not 
a pound of fuel need ever be burned to waste, 
the firing appliances being exactly adjustable to 
requirements, whereas with ordinary engines many 
tons of fuel are consumed in lieating air uselessly 
drawn in while firing is being performed, raising 
the newly fed fuel to ignition tcunporature, aiul 
generating steam to be blown from the sahdy 
valves. An oil-fired locomot ive need never mak(‘ 
a black smoke ; it is, in fact, almost as fre(^ from 
dirt, sparks, and .sinokc' as an elecirie loeomoiivt*. 
Another important advantage is the incrcas('d 
life assured to the firebox and tubes, owing to 
their not being exposial to the wearing influenee of 
small cinders and ash, ai\d the destructive effects 
of sulphurous fumes. Lastly, there is saving of 
labour to the. men in charge. The fireman has no 
shovelling, no raking the fire ; both driver and 
fireman can remain seated while they manipulate 
tlic controlling gear of the engims together witli 
its fire and 
boiler feed. 

For t h e 
storage of 
the liquid 
fuel a larger 
d 0 p b t has 
been estab- 
lish e‘d at 
S t r a ,t - 
f 0 r d , t o - 
getber with 
a u X i I i a ry 
o n e s a t 
Ipswich and 
\ o r w i e li . 

It should he 

added that all the (heat 
engines can l>c irniiK'diately 
oixlinary eoai-hurning ones. 

Necessity for a Legal Lstablishment. 
As railway companies owe their (‘xistenee 1o, 
and conduct the whole of their business under, 
(he ])rovisioris of special .Vets of Parliament, it 
stands to reason that they are houiul (hhvii at 
every turn by legal restrictions and ol)liga.- 
lions, any transgression of which renders 
them liable to .suffer pains and penalties. 
Accordingly, they have constantly to invoke 
legal assistance to define tlu'ir rights and 
protect their interests. Most railway companies 
have special legal de})artTnents of theif own, 
which conduct operations from headquarters. 
The directors app(»int a duly qualified lepil 
practitioner of high standing in the ])rofession 
to take charge of the department, and jirovidt^ 
him with a staff of duly qualified assistants, a 
managing clerk, and as many ordinary clerks 
and messengers as may he reciuirtai. Tlu* 
salaried legal staff, of course, resign their 
general practices, and devote themselves entirely 
to the company's interests. 

The smaller railway companies employ out- 
side firms of solicitors, and at least one great 
English company does likcwi.se. 

file legal department of a railway company 
divided into departments. First, there is 
the department for nvrliamentary work, which 


carries the Bills promoted by the company for 
new lijies and other works through Parliament. 
[See page 1*2.>7.J 

Conveyancing and Common Law. 

StTondly. there is the con vevaneing department. 
An enormous number of deeds ])ass through the 
liauds of this office, which t'xamincs all titles 
with the greatest cave. Tlu‘ luimber of title deeds, 
<‘le., possessed l)y any railway company is .S(> 
groat that the geiuaal ofiiees are equipped with a 
lirepr(K>f muniiiieiit room for their .safe custody. 

Thirdly, thon‘ is the common law or “writ 
and process ’ depart nient, vhieli covers wide 
ground. It- di‘a.ls wfitli iamiUK'rahle trilling 
matters in <M>nneeiion wfith claims, outstanding 
aeeo\iuN, denuinag(', rates and taxes, damage 
to luggag(‘, animals, and crops ; prosecmies 
fraudulent travel lias, luggagii thieva's, and tres- 
passers : eletends actions brought against the 
eomp.auy in eonma-tiou with pcasoual injuri(\s 

to passen- 
gi‘rs ; (halls 
W' i 1 h easi'S 
of injuries 
to servants 
uiKha* tile 
“ W' o r k - 
men's Com- 
pensation 
Act" of 
1897 ; and 
is re ] » r (.* - 
sen ted in 
the highest 
courts, eon- 
t(*sting some 
such eel(‘- 

hrafed suit as that of the 'faff \"ale Bailway 
(‘om[)any nr.sths the Am.ilgatuati'd SoehMy of 
Railway Servants. 

Liability of Railway Companies. 

Cnder Ijord Cam])heirs .\et of IS41>, raiUvay 
companies aw liahle for the m'gligenee of their 
servants irsulting in death or personal injury to 
any person. An .letiori can he brought for tlu* 
heiu‘lit of the hush.ind or wife, ])ar(‘iits, grand - 
p.arents, ehildreii, grandchildren, or stejxdiildren 
of the (h*eeas(‘d |)eis(»ii (Imt not on behalf of any 
other ivl.iliv(* or person), provided the action he 
hronghl within tw'clvi* months of the death of 
tlu* deceased. In any such ai'tion, however, 
aet\ial ]H‘euniavv loss must he shown to havt* 
Ikh'ii sustiiim*d by tiie p(*rsons for wliose 
h(*iiefit tlu* action is lu'oiight. In an action 
for p(*r.sonal injury tlu* plaint ill is (‘n tit led to 
recover, not only the pi‘euniary los.s .sustained 
by him by reaso?i of tlu* accident, such as loss 
of salary or hiisine.ss profits, and any expenses 
ineunWl for medical attendance, nursing, 
etc., hut also compensation for losses to be in- 
curred hefori* the plaiutiff may *uive completely 
reeov(*r(*d, or fo; any porinan(‘nt injury ho may 
liave sustained. A railw'ay company i.s respon. 
sihle, however, only for the nogligonee or 
default of its .servants within the .scope of tJmic 
legit imatt' employment. Thus, if a signalmaii 
cause's an accident by giving a wrong signal 
the company is liahle • but if a porter or 
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telegraph boy were to mischievously or -with* 
out authority interfere with the signals and 
cause an accident, the company would not be 
liable. Lastly, some accidents are judged to 
have been “ acts of God,” and the sutYerers have 
no legal redress. 

Qualifications of a Railway Solicitor. 

The ideal railway solicitor is essentially a rail- 
way officer possessing an intimate knowledge 
of the policy and aims of his company. He must 
be an experienced conveyancer, for enormous 
landed interests are entrusted to his keeping, 
and he must bo thorouglily acquainted with 
parliamenlary j)rocediire. together willi ])ro(‘cdurc 
in the various courts of law and in arbitration 
eases. 

The chief solicitor or his qualified assistants are 
at all times accessible to officers of every depart- 
ment who may wish advice in relation to 
their duties, Avhile in all legal questions that 
crop up ill the department, the solicitor has to 
acknowledge the zealous assistance of officers of 
other departments. 

Every railway company has its own detect- 
tive and polic(‘ staff, the uniformed nuuiihers 
of w'hieh, as a rule, are far from being merely 
ornamental accessories of the couqiany's service 
for the purpose of frightening (‘vi I -doers and 
possessing no power to act summarily in the 
(‘.vent of detecting an offender. Under their Acts 
of Incorporation tlu^ railway companies were 
empowered to swear in so many polieeim'ii for 
eat'h station, and some eompanies — the Great 
Northern, for examph* — have obtained later 
jV^wers which sanction them to sw(‘ar in as many 
oi their staff as they think lit. The sworn ’ 
men can arrest any person not only on tin* 
compapy’s premises, hut within a distance^ of 
1100 yards of the same. 

The Railway “ Scotland Yard.** The 

officers of a railway company’s detective 
and police deyiart ment include a chief super- 
intendent, a chief clerk, and a chief dete<*tive 
inspector, while the staff is composed of 
detective inspectors, detective sergeants, and 
uniformetl constables. The companies favour 
recruiting for the department from inside the 
service. It is essential that even the con- 
stables should have some experience of the 
internal working of a railw’ay, inasmuch as the 
general w’ork of a railway constable differs con- 
siderably from that of his civil contemporary, 
for tlio former must always lie a bit of a doiectiw 
as well. As to railway detectives, an authority 
on railway management has laid it down that 

a civil detective is of little use in a similar 
position on the line until he has acquired con- 
siderable experience of railway working.” The 
majority of the men comp<\sing the “ force,” 
therefore, have been originally in the company’s 
service in some other cay>acity, while the re- 
mainder may have been cither selected candi- 
dates from the ^Metropolitan, (vity, or local 
police, or ordinary private individuals who 
applied for this kind of employment and were 
Secepted as suitable. 

The duties of railway detectives embrace a 
y ide scope. There is the “ shadowing ’* of persons 


suspected of making bogus claims on, the com- 
pany for personal injuries and loss of luggage, 
etc., and a most interesting volume could bt^ 
compiled setting forth the cumiing frauds which 
have been i^erpetraied, and attempted to be 
perjKdraied, on railway companies on those 
grounds. Then, the most barefaced spuri- 
ous claims for loss of luggage are constantly 
being detected, as, for example, the cas<' 
of a woman wliose alleged lost boxes were 
discovered to be held by her landlady for unpaid 
rent. The breaking up of thieving conspiracies 
hatched by the companies’ servants themselves, 
and the tracking down of well-dressed rascals who 
fnMjuent the terminal stations for the purpose of 
suiib-liing jewel-cases, dressing-bags, and othei* 
small articles which passengers have left un- 
guaifk'd in the carriages, keep the detective 
staff busily employed ; but, when all is said 
and tlone, the detection of ticket frauds forms 
by far the largt*r proportion of their duties. 
Elinor offences pcrj)ctrated against railway com- 
])anies are stone-throwing at trains, trespass, 
a nd the malicious mutilat ion of carriage cushions, 
window strai>s, blincLs, (‘U;. 

In all cases of loss or })ilferage of luggage, 
})arecls, or goods, the matter is at once referred 
to the railway police department, which is 
a.l\vays in close touch with the civil police. 

I Railway <letcctivt‘s arc not, however, privileged 
to inspec't prisomas awaiting trial. Therefore, 
th(‘. chiefs of the departments have a system of 
exchanging information in r<‘gard to the history 
ol su.spficted })ersons in custody and of sending 
their own men to atUuid trials. 

Free Luggage Allowance and some 
Anomalies. A railway company is bound tt> 
(iarry free Avith each passenger his personal 
luggage to an amount lixed by the Acts of 
Incorporation ol the several railway com})anie.s, 
according to the class of carriage in whujh the 
passenger traA^els. This amount varies in different 
Acts, hut, in practice, the railway, companies 
carry free 1.50 lb., 120 lb., and 100 lb. for first, 
second, and third ^ilass pu.ssengers respective! v, 
and the coin])any’s liability Avith respect to 
passengtws’ luggage is the same as that witli 
res])ect to goods entrusted to it for conveyance, 
so long us the passengers’ luggage is under the 
charge of the company. If, however, the 
passenger takes the luggage under liis own 
control, the company’s liability is diminished, 
ami arises only Avhere negligence is shown 
the part of its servants. The question of what 
constitutes personal luggaye has been the subject 
of many judicial decisions ; but, broadly speak- 
ing, personal luggage may be defined as consist 
ing of such articles as the passenger requires foi 
his oAvn or personal convenience upon or in con- 
nection with his journey. Personal luggage does 
not include merchandise and materials, such as 
travellers’ samples intended {or trade purposes : 
neither are perambulators, sewing machines, 
bicycles, bathchairs, children’s raailcarts, 
hawkers’ handcarts, harps, and street pianos 
admitted to be personal luggage. All this, of 
course, is fair enough, but it is nqt easy to 
why certain Small articles in every day use, such 
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AS typewriting machines and phonograpliB should parcels or gm)cls offices. The system observed 
be compelled to pay parcels rates. in a cloak-room is to stack the articles in lots 

The charges for excess luggage w not by of “singles” (which are generally placed in 
any means strictly enforced by British railway racks), twos, threes, 4)urs, etc. tliis renders 
companies taken as a whoh^ ; and at com- the work of identification easier wlicn a 
paratively few stations is it a rule to weigh traveller claims his piopcrty. 
luggage before it is labelled. All nnclainu‘d or lost luggage and other pio- 

The Baggage ■ checking Problem. perty found in the carriages at or on the plat- 
Strictures are often passed upon Brit ish railway fornls of tlu' stations, or upon the lino, must 
companies for their failure to adopt the be immediately delivered to th(‘ person in charge 
American and Continental system of tlu* regis- of the station" at or nearest to tlio place where 
tration of passengers’ luggag<‘, nuNining that a th(‘ arti<‘le has been found. At the expiration 
passenger receives a voucher for his lugpge at. of tlinv days all unclaiiiK'd or lost property is 
tho departure stations and cannot claim any sent to the luNuhjuarters of the company, where 
luggagi! at his destination station unh'ss he it is deseribed and n'gistered, aiul a copy of the 
})roduces that voucher. M’he registration system register is sent to tlu' Railway (bearing House ' 
has much to recommend it on the score of lnuiig daily. The Clearing Hous(\ ‘in turn, furnish 
a prevention against the loss of lugga.ge by the ‘ information to the dilTeront stations, and 
theft oV by ptassengers’ mistakenly claiming anything found on hand at a station which 
what is not theirs, but it. is wrong to suppose* answers to the description of an article lost is 
that its mm-existenec in this country is due to sent np to the (/hviring House for identifiea- 
any lack of cnt(‘rprisc on the part of the railway tion. 

companies. M^he truth is that the British General Triviality of Unclaimed 

railway iravMhT will have none of it, f(»r lie Articles. TJie extraordinary eonglojiieration 

prefers running the risk of losing his luggage to of articles that lind tht'ir A\ay into the lost 

incurring the slight delay which the system ])ropei‘ty oflieo and are ni‘ver claimed has 

imposes upon him. In tlxe past, th<‘ registra- inspireci many writers Avith matmial for articles 

tion system was given a fair trial by several com- on the freaks of human forgetfulness. Tho 

panics, Avho abandoned it only on tli(‘ repre* maeliiiKTy employed for tracing the rightful 

sontations of tho passengers tlu‘ms(‘lv<‘s. owners lias noAv, hoAvever, attained such a pitch 

Uuggage in Advance. Again, /Vnierieaii of ])erfeetiou that the (*om])anii‘s are burd(*ned 
visitors regard it as a baekAvard state of Avitli a far levs num her of articles than formerly, 
affair.s that the collection and deliv(‘ry of Avhile the articles themselves are mainly of‘a 
jiassengers’ luggage does not find Avidespread most liumdrnm and Avorthless d('S<Ti[)tion. No 
faA'our in this eouiilry. This, too, is <lue to tlu‘ matter how small or Avorthless an article, it 
idiosynerasi(‘s of British travellers, avIio pnder has a label attached, on Avhieh is inscribed tlio 
that their luggage should accompany them registiu’cd number that gives the elu(‘ to Avheii, 
Avlierover tluy go. and have little faith in its Avhere, and in Avhat I'ireiimstanecs it Avas found, 
being delivered hy the company in time for Nevertheh'ss, there are generally to be seen 
theii- purposes. IfoAvever, all evuupanies now one or tAvo odd items of lost. prop(‘rty. Fcav 
furnish faeilit ies for the conA^eyance of [»asseng(‘rs’ lost property otlie(‘s cannot always boast 
personal luggage in advance that is, collecting tli<‘ pos.se.ssion of several pairs of <*rut(di(‘s, 
at hotel or residence in the principal tOAvns, and which one Avouk^ think Axoukl be the la.st 
forAvardiiig in adv'anee of the owner’s journey. thing a lame peison AvonkI be likely to 
and delivery at Imte! or l•(•si(ienee in the town forget. 

of destination at a uniform charge of one Kvery year the um laiiiKal projierty of the pre- 
shilling per package prepaid. Further, the hm- ceding tAvelve months is .sold by auction. A 
gage brought by passengers to any of the stat ions story that t(‘stities to the rubbishy character of 
oAAmed by some eoin[)aMi(‘s can be foiAvarded um lainu'd inojaaty at the present day, is told 
and delivered Avithiii the free cartage boundary of an old kuly A\ho attended one of these annual 
at the oAvner’s residenei* or hotel in the principal sales, imagining that all manner of strange 
toAviis served by tlie despatching and also other and valuable articles were to be picked up. At 
raihvays, the charge lieing (kl. per package. the mid of the sale she inquiied : 

Lost Property and Left Luggage. “ Wlien are tluw going to .sell the things loft 

The system of dealing Axitli lost property and in the (irst -class compartments *:• ” 
left luggage” in a company’s cloak-room is. The stall' of the cloak -romns and lost property 
as a rule, the charge of one special department oflices is recruited from the higluT grade porters, 
as regards control of staff and general Avorking, the men being specially selected for their in- ^ 
although the two transactions are eonclueted in tidligenee and steadiness, A\hile they must also 
distinct offices. The companies’ servants are be good penmen, as there is much filling in of 
not allowed to take charge of luggngi* or other forms. 

articles left at the station for the eonvenienee of The chief of the kdt luggage and lost projicrty 
passengers. All such luggage or avtiides must be diqiartment is subordinate to the stationmaster. 

deposited in the left-luggage office in the regular Tho line is divided into districts, each of Avhieh^ 

manner. Articles, of morchandi.se Avill not, has a sub-department of the kind, hut the sub- 
however, be recei\W at the cloak-rooms, and <*hi<-fs are only responsible to tlieir respecti^'o 
snch packages can, be deposited only at the slationmasters. 

Railway Manaokment eovcluded; followed by SnirBuiLDiNo 
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France Before the Revolution. The Times of Richelieu. 

Coniluupd from 
page 4902 

The Awakening of the People and the Fate of Monarchy 


By JUSTIN McCarthy 


YJ^E must now pause fnr a time to eonsuler 
™ what has, in the meantime, Ix'cn taking 
place in Kurope. 

In France, Henry IV. \\as .succeeded by his son, 
l^euis XIIL, who was born on Sef)t ember ‘27th, 
10t)l, and l)eing only a child, in 1<5U) his mother, 
Marie de Medici, w'as ajipointod Reg(‘nt. Mane 
made an alliance with Spain, and also with the 
Pope, and betrothed the young King to Anne ot 
Austria, daughter of Philip of Spain, an arrange- 
ment which led the Huguenots to lise up in 
arms against the new policy. A ])eaee, how'cvcr, 
\vm eoneluded in 1(514. 'rho King was subse- 
quently declared of age, and he continued the 
Edict of Xantes, and ealhsl tog(‘ther the Statc^s- 
Ueneral, w'hb'h weix^ not summoned again until 
the reign of Louis XVl. 

In 1624 the famous Cardinal Richelieu lx'(‘ame 
Minister of Stato to King Louis. His first im- 
})ortant measure was au allianee witli England 
against Spain, an alliance which was further 
strengthened by the marriage of the King's 
sister Henrietta to Charles 1. of England. Riehe- 
lieu endeavoured to suppress the political pow<*r 
of the Huguenots, aiid his ainiies crushed many 
of their strongholds. He entered into many 
alliances with fon*ign Powers for the purpose of 
carrying on a war against Spain, and his rc'ligious 
principles did not always prtmsit him trom 
making alliances with the Prot(‘stanls at home 
and abroad for the purpose ol <‘arrying out his 
political enterprises. 

The Rule of Richelieu. The reign of 
f.«ouis XII 1. might well he called the reign of 
Richelieu. He unquestionably sueoeede(i in 
weakening and disorganising the power of Spain, 
and in strengthening and consolidating the power 
of France, while at the same time he made her 
merely a powerful despf)tism, and deprived her 
of anything lik(‘ a constitutional system at home. 
His ambition, however, seems to have been for 
his State rather than for himself— an ambition 
to give his country a predominant place in 
EiirojH?. 

There w^ere several conspiracies against him 
by the great French nobles, the last being 
that of Cinq-Mars, who joined with the King’s 
brother, Duke Gaston of Orleans, for the murder 
of the Cardinal. The plot was discovered, and 
Claq-Mars was executed. Richelieu died on 
December 4th, 1642, and Louis survived his 
great minister only by a few months. He died 
on May 14th, 1(143. His reign was marked 
by many great wars, principally of Richelieu’s 
jiWkking, and ho took part in the Thirty Years’ 
War, giving his support to Gustavus Adolphus 
of Sw^n and the Dutch against the Spaniards 
Austrians. 


Louis XIV. Louls XIV. was born on 
Septemlier 16th, 1638, and succeeded his father 
in 1643, his mother, Anno of Austria, becoming 
Regent during his minority. Anne had for her 
Minister of Stale the celebrated Cardinal Mazarin, 
A\ho was born in Italy, studied at Rome and in 
Spain, and became Papal Nuncio at the Court of 
Franco, having already Ixjcn naturalised as a 
Frenehmau. Mazarin had a powerful influence 
ov<‘r the. Qiu*en Regen^ who is said to have been 
juivately married to him, and through her 
iR'came a .su})reine power in the State. When 
Parliament resisted some of his edicts, he had the 
leaders of the ()})position arrested, a move which 
caused the celebrated disturbances of the Fronde, 
which began in 164S. The Fronde, which took 
its name from ‘‘ frondeur,” a slinger, caused a 
civil war, and for a time seemed likely to triumph ; 
hut in the end it was suppressed, and Mazarin 
obtained all his former power over France. Ho 
died in l()()l, and them the King became absolut-e 
nil(‘r of the State. His theory of government 
he himself (‘xpressed in his famous saying, “L’etat 
e’(‘sl moi. ’ 

Louis was born to Ix^ a despot ; ho luul brains, 
courage, and temper; was dignified and graceful 
in luanmTs, had unbounded faith in himself, 
ami untiring perseverance. He had capable 
Ministers, among them Colbert, a great financier, 
wdio restored order to the whole financial 
system of France, which had been coining to 
ruin under the mismanagement of previous 
days; and in the many wars which his reign 
brought about lie luwl some great comman- 
ders— Conde, Turenne, Vauban, Luxembourg, 
Vendome, and others. Louis, who had a passion 
for conquest and for extending his dominions, 
was victorious in several parts of the Nether- 
lands, and even Germany. He was becoming, in 
fiict, a terror to Europe, and in his own country 
he effaced all remains of political independence. 

The Queen*s Influence. In 1685 he 
marric'd his mistress, Madame do Maintenon, a 
woman who with many defects combined many 
good qualities. Under her influence Louis began 
a mthless persecution of the French Protestants, 
wdiich eomj>cllcd some of the most intelligent of 
tlie French jieople to seek refuge in foreign ooun» 
tries. The position which he took in the War 
of the Spanish Succession brought France to 
the verge of ruin. 

The reign of Louis XIV. was adorned by such 
men as Corneille, Racine, and Moli^re, and by 
Feuelon, Bossnet, Boileau, and many others. 

Louis XIV. was succeeded on September 1st, 
1715, by his great-grandson, Louis XV. The 
new King was bom at Versailles on Februai^ 
15th, 1710, and the kingdom feU, during bk 
minority, under the government of the Duke of 
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Orleans, the first Prince of the blood, and liis 
Prime Minister, the infamous Cardinal Dubois. 
The education of the young King was entrusted 
to Marshal \"illeroi and Cardinal Floury. The 
Duke of Orleans had many intellectual gifts, 
which were marred in private life by his vices, 
and marred for the public sc'rvico by his passion 
for Hpeculation. lie was greatly taken by the 
schemes of .lohn Law, the Scotch financier, who 
succeeded in persuading the Duke to promote 
his financial projects. He brought out, in 1719, 
his famous Mississippi Scheme for reclaiming and 
settling lands in the ^lississippi Valley by means 
of a joint stcxic company whose members were 
to make immense sums of money through the 
success of the enterprise, iiie project proved a 
mere bubble, causing widespread ruin in France. 

Cardinal Fleury. After the death of 
the Regent of Orleans and Caidinal J)ubois 
Tiouis conducted tlie goveinm(‘nt for himself, 
and put at tlu* head of alfairs of State Cardinal 
Fleury, who did mueh to im])rove the condition 
of the country’ and to repair the disasters caused 
hy the policy of his predecessors. He exerted 
ids iiiHutmce to promote peace, but Fra!K‘(‘ 
nev(*jtheless became <‘ngaged in many wars. 
Louis had married, when he Avas only fifteen. 
Varia Lese/ynski, daughter of the (letliroiu'd 
King of Poland, and tlirough this marriage 
Louis became involved in th(‘ war of the Polish 
Succession. Many wars also W'ere carried on 
against EngliUid, and also Prussia, although at 
an earlier date France had been in alliane(‘ 
with that e<imtr\. During the alliance, while 
Frederick the (Jreat was ruler of Jhussia, France 
liad won vict<»ries over the*. Austrians iwul the 
Dutch, and one victoiy over Fnglaiid at Fon- 
tenoy in ni.l. Knglaud, however, (h‘elaie<l 
war against Louis eoneeining the houndaries 
of Nova Scotia, the New' World having then 
become a familiar battleground btMwceii rival 
European J^^wers anxious for eomiuest. In this 
war the English were wholly sueeessful, ami 
hceanie complete masters of Canada, with tin* 
result that the I’eace of F^iris was arranged in 
1793. In the next y<*ar the banishment of the 
Jesuits showed that the ])hil()sophieal party was 
more powerful in France than the religious one. 

Louis XV. was one of the most ])roHigale 
sovereigns in a proHigati* age. He was ever 
under the eontioi of some ruling mistress — 
Madame cle Pompadour at one time, and, later, 
^Madame du Barry, both of whom amassed laige 
fortunes through their Royal lover. Under such 
nilc the Parliament was kept in absolute sub- 
jection. 

L#ouis XVI. Louis XV. had exhausted his 
physicaJ strength hy his leckless life, and he 
died of an attack of smalli>ox in 1774. He was 
Huccetxled by Ids grandson, the unfortunate 
Louis XVT., l)orn August ‘J3rd, 1754. He was 
knoAvn os Duo du Berri until the death of liis 
father and elder brothers, when he became tht* 
Dauphin, Ho was fond of hunting and of most 
exercises, and remained honest and moral in 
. the most coniipt sun’oundings. He maiTial, 
pn May 10th, 1770, Marie Antoinette, daughter 
of the Empress Maria Tliercsa of Austria. 


France at this time w';vs like a huge pyramid 
with the monarch for apex lestiiig t)n siieeessive 
layers of nobility and clergy, who alone had any 
voice in the direction of atfairs, the vast hulk 
of the pyramid being repiesented by the ])eopU‘, 
amazingly poor, patient and ])athetie, who had 
no act or jmrt in the governing. All that wivs 
required of them was to work hard ill order to 
pay intoleral)li‘ ta.\(s. Their misery inspired 
painful retleetions in th(‘ minds of thinking uhmi 
in othiM’ countries. Lord Chest eiiitdd predicted 
levolution long before Ai tliur ^ oimg, travelling in 
France, saw' and described a condition of misciy 
which justilied revolution and mad(‘ it inevitahN*. 

The Spirit of Unrest. Rtw'olution was 
in the air ; ardent s])iiits h.ad long been stint'd 
by th(^ injustict* of tlu^ existing t>rtler <*f things, 
and the Ameiican Revolution of I77t) gave a 
IMirpose to vague impulses with startlingly rapid 
results. The real Fiance that had lain through 
th(‘ ag(‘S in a feudal sleep began to stir un- 
easily and to stretch for waking. Even the. 
goveniors saw that tin* condition of the governed 
was intolerable, and that they must listen to. if 
not redress, tlu* grievances of tlie people. 
Pn'ssnre was biouglit to hear on the Fiench 
(h)vernment, harassc'd hy lack of funds, to 
summon a Statis Cc'neiul, a.nd at length the 
Monarch and his supporters wen* compelled t<> 
yield. It was so long since it had >)e(*n held 
that no OIK* could say coiilideiitly what would 
result from its nurtiiig. Public o|)inion was 
divided into the known and the unknown 
(plant ity. Tlu* known (pi. ml it y was its(‘lf 
(livided into thosi* who held hy th(‘ old 
order of things - the Divine right of kings, and 
the scarcely less Divine light of nobl(*s and 
pielates to govern France in tlu'irown wav; and 
the men and womi'ii who had sucked the milk 
of lihi‘ial id('as from the tea -hings of the Eueyelo- 
pa'dists and believed the ic'geiK'ratiou of tho 
world was for(*shadow(‘d by the AmericiMi 
R(*voJution, and ,as to h(* aecomjilished hy 
an imitation of English parliaiiK'ntary govt'rn- 
ment. The unknown ipiantilv i(msist(*d of 
th(* millions whose views on political and s(»cial 
(piestions it had sei'imal unnect‘s>arv to consider. 

The Voice of the People. For the liist 
time the Fri'iieh piaqih* found tlu'V were allowed 
to voice tlu'ir grit*vances .and to choose delegates 
to represent them. W'hen tin* unfamiliar elections 
ended a pailiaimmtaiy body was in exi.steiiee 
of three estates the lirst two formed of the 
nobility and ehugy, and tlu* thiol ie])resentiiig 
the ja'opU' in g(‘neral. T1k*s(* mem hers of the 
'J’hird Estate came from all jiarts of France to 
V(*rsailles, avIk'k* tlu* Statics (Jeneral was held, 
themselves inexperienced, hearing with them 
tlie instructions of their const it U(*nts lunv to any 
form of iiarliamcntary government. Having a 
vague belief that the States (ieneral would 
redress all their wrongs, tlu'y formulated their 
griefs very simply and pathetically in pajiciv 
which still exist, and give the most tragic and 
truthful picture of France in that day. Their 
representatives wen^ men of many kinds. 
Some belonged to tlu* noble order and chose to 
lepiesent the people’s cause. Of these the 
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greatest was Mirabeau — a man of genius and a failed in all their efforts they professed sympathy 
lover of liberty who had sinned and suffered Avith the Republican sentiments of the people in 
itiuch. A large proportion of the Third Estate the hope of conciliating them. It was a vain hope; 
were ambitious provincial lawyers, pushing their the people were not to be thus placated, and on 
way to Paris and Versailles with groat con- October 5th of the same year a mob, composed 
hdence in their elo(iuonce and legislative gifts. principally of women, marched from Paris to 
Among these was a young lawyer, Maximilit'U Versailles, and roused the forces of insurrection. 
Robespierre, of whom few outside his neigh- 'Hie palace was attacked, and the King and the 
bourhood had heard, who moved ineoiLspieuous Royal Family, rescued with difficulty from the 
among his fellows, a lean and livid nonentity, insurgents, had to move to Paris. The National 
watching all things w ith short-sighted eyes. Assembly also shifted its seat to Paris, and during 

The National Assembly. The States the next two y(*ars it busied itself, somewhat 

General began its meetings, and from the fii'st it pedantically, with many different constitutional 
was obvious that they were to pro v(‘ momentous. schemes. The Royal Princes and the nobles 
The noble and clerical Estates had hoped to tried to take arms against this sea of troubles, 
have everything tludr own way, to mould a but the waves of Republican feeling were too 
submissive Third Estate to their purpose, and strong to be arrested. The King reluctantly 
get the terms which would fill the empty e\- made concessions to the Republican party — so 
chequers of the Stat<* and bolster up the lion- manj' sops to the monster from which he still 
archy; then dissolve* the States (icneral, send hoped to esca[>e, but his situation only gi'cw worse, 
the m(‘mbers of the Third Estat<*s hack to their The Fate of the King. With the death 
obscurity, and resume the old order of things of Miralx?au, who had Ijeen trying to advis(* 
witli money in their purse. This States General ihe (^ourt, all hope for the .Monarchy died. The 
met on May 25th, 1789. They soon formed l^egislativi* Asscmblv, wdiieh in 1^91 suceec*ded 
themselves into a National Assembly. Thus the the (Vnistituent Assembly, suffered from an 
Revolution began. The National Assembly iH'gan unwise self-den viiig ordinance wdueb forbade any 
tomakeaneweonstitution,andealled themselves member of the former to belong to the lattei 
the Constituent Assembly. The nobility <>f body. The King was h(*ld responsible for thi* 
the ancient regime were so many that they early failures of tla* war with Austria, which he 
made a large amount of the whole population, ha(ri)een compelled to declare by the Girondist 
and yet everyone belonging to any grade of party, and lu' and his family were in August 
nobility was exenij)! from payment of (he Land omlined in iho 1’ernple. 'rhe meffeeti vc Legisla- 
Tax, or Taille; from (he or maixitenanec* lative Assembly w. is dissolvc'd in S(‘ptemb(*r, and 

of the public roads, from military eousonption was lollowed by the (\mvention, which included 
and the billeting of soldiers, and Irom other the* stronger sjm its of the (Smstituent Assi‘iuhl\. 
taxes. They had to pay the (\ipitation Tax, Convention pioclaimed the Republic, 

but even in that they w^re unequally taxed in Jn the J)ocemlK*r ol the same year the King w'as 
proportion to the lower classes. Neekar, llie brought to triallor treason against tlie Republic ; 
famous financier, estimated that the aggregate Jje was found gudty, and sentenced to death on 
revenues of the clergy and nobles amounted January 1792, and on (he next day he was 

to 130,000,000 livres. The most opjiri'ssivi' of guillotiiic‘d. 

all the taxes was the (MeUe. or tax on salt. The Reign of Terror. Revolts took 
wdiilo many others unjustly oppressed the Tieis jdace all over tin* country, and England, Holland, 
Etat and the people. Louis XVI, and his ad- Spain, Na])l(*s, and the German States Ix'canu* 
visors resisted the reasonable demands of the allied against llie Ri‘publie. The reign of terror 
deputies, and the result was their declaration of now began. Queen Mario Antoinette was 
inviolability, to wliieh the King retaliated by guillotined not long after the King, The 
ordering a large body of troops under arms. Dauphin is Ix'lieAod to have died in prison, 
dissolving his Ministry, and banishing Neekar, though there is some historical doubt on the 
whom he had >XH*n compelled by ])ublie ojiinion subject. Marat, one of the most prominent of 
to recall not long bt*fore. tin* “ Montagnards,” w^as killed by Charlotte 

A Nation’s Frenzy. An insuirce- Corday in 1793. 
tion broke out in Paris on July 12tli, aecom- Now the Revolution, like Saturn, began to 
paniedbyblocKlshed, and on the 13th the National devour its own children. The Girondists 

Guard of Paris, a new civic militia under the fell Ixjfore the Dantonists ; Danton, Camille 
command of the municipal authorities, was Desmoulins, and HeU^rt were guillotined by 
convoked. On tlie 14th occurred the first great Rolx'spierre. Then Robespierre, St. Just, and 
event of the Revolution — the storming and cap- (ht* other Terrorists were themselves overthrown, 
ture, by the people, of the Bastille Prison. The and guillotined on July 2nd, 1794. After their 
Revolution rapidly spread to the provinces, wlxere deaths came a reaction against bloodshed in 
National Guards and municipal councils were favour of jxeoce and order. The insurrections 
promptly summoned On August 4th, feudal in La Vended on behalf of the White Flag 
and manorial rights Avere abrogated in a frenzy occurred in 1793 and 1795, and later on Avere 
of renunciation by the Assembly, which solemnlv crushed with great bloodshed. In 1795 a 
proclaimed the equality of human rights. All general amnesty was proclaimed; peaee was 
the Royal Princes, and as many of the nobility made with AustruvSpain, but thje war with 
as were able to escape fled from France. The Austria was continued. A Directory was now 
Roya] |!^mi]y also Avi^ed to escape, but having -formed to restore peace and order. 

“ Continued 
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IN dealing with this important hraneh of 
* civil engineering we shall first consider the 
application of hydraulics to rivers. As rivers 
convey the rainfall of districts to the sea some 
j)art of them necessarily come under the inllucnce 
of tidal action. They may, therefore, be dividtnJ 
into two classes — namely, tidal rivers and non- 
tidal rivers. Stevenson (who devoted so much 
attention to the subject) has stated that all 
rivers affected by tidal influences may b(‘ 
regarded undei* three heads — namely : 

(1) The sea proper ; 

(2) The tidal compartment of the river : 

' (3) The river proper. 

These three divisions possess v(My different 
physical characteristics — the ])rcscncc of un- 
impaired tidal phenomena in the lowest, the 
modified flow of the tide produced by the 
inclination of the river bed in the intermediate, 
and the absence of all tidal influence in the 
highest. In the lowest reaches of a fidal river 
the tides resemble tlios<> of the sea ])roj)er u ith 
)’egard to range of tide and shortness of time 
between the ebb (Uid tlu^ beginning of the 
li 0 w , and 
various other 
factory. As 
wc‘ ascend into 
the middle 
division, the 
range of the 
lidc is less, 
and the time 
of ebb ixnd 
the duration of 
low water is longer, until we get to tlu‘ upi>er 
division, when the flow is always seawaids, 
and the difference of water level is only that 
due to the rainfall. 

Rainfall. The discharge of rivers depemls 
on the rainfall, evaporation, and the nature of 
the gathering ground. The fluctuations in dis- 
charge depend chiefly on the geology ami contour 
of the ground. The question of rainfall and 
evaporation have been diseusscxl on page 4024. 
<hi impervious gathering grounds with steep 
grafii^iits the fluctuations in discharge are 
greater than on pervious gromid with 
moderate gradients ; floods are more violent 
and draughts are more severe in the former ca.se 
becau^, the strata being impermeable, the rain 
is rapidly carried to the river, causing floods. 
The rise of the river is more rapid than the fall,, 
because some of the rain is absorbed by the 
strata, and is returned to the river later. Wlicn 
the BtoUti is permeable the rise is not so rapid, 
but -ccmtkfues, longer, and is therefore more 
in|uriou8^to the adjacent land. In small rivers 


By Professor HENRY ROBINSON 

tlu‘ flood discharge generally has a higher ratio 
to the ordiiiiiry discharge than in larger rivers. 
'Phi.s is due to the fact that rainfall is generally 
more or less local, and is therefore* more likely 
to affect the fc(*dcrs of a small riv(‘r than those 
of a large* one, which receives the rainfall from 
a very wide ar(*a. 

Floods. In our consideration of water 
supply, the question of floods from gathering 
grounds Avas not. touched on, as it was 
Ihouglit h(‘tter to include it und(‘r the head 
of the treatment of livers, cte., although it has 
an important hearing on the subject of the 
eoiistruction of works for water supply. Floods 
are capable of being mitigated by tlie various 
forms of river improvt*ment. Data with refer* 
cnct^ to flood disehargt! aic important for the 
following among other ])urposes : 

(1) raiciilating the lengths of reservoir waste 
weirs and the si/.cs of water channels. 

(2) Calculating tin* areas of Avaterways that 
arc iR*<'essary to (onvey rivers under bridges. 

(.3) Calculating the an*as of waterAAiiys, and 
the heights of floods when “training walls” 

ere to he eon- 
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structed in 
rivers. 

(4) C a 1 0 ii * 
I a t i n g t h e 
sizes of sluices 
and the lengths 
of Aveirs on 
c* a n a I i s e d 
ri vers. 

Waste weirs 
aie of the first iinpoita,ne<‘ with regard to 
im})ounding reservoirs, as they serve the pur* 
pose of carrying the flood water away from 
the reservoir, and so prevent the water level 
being raised ahoA'i* the reijuired height. 

It, is advisable not to let the depth of the 
A\atcr over these Aveirs exceed 2 it. The fo]loA%'- 
ing allowanees ])er lineal fnot of AV(*ir are suflicieiit 
for this purpose: 

3{ cubic feet j)cr second, with hct^d of 1 ft. 
al»ov(*. AA'tur. 

,')'i cubic feet p<T .second, Avitli h<*a(l of 1 ft- 
fl in. above Aveii’. 

8J cubic feet per second, Avith head of 2 ft 
above Aveir. 

Methods of Calculation. The illustra 
tion 111 shows the design lulopted by the 
writer for a Avastc Aveir and charmel in con- 
nection with a large reservoir. The evaponv 
tion and absorption by \egetation is a inuch 
more constant quantity than the rainfall ; 
consequently the annual di.schargc fluctuates 
in a higher ratio than the rainfall, unless the 
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river is fed verj'^ largely from springs that 
derive their 8U})ply from large areas of pervious 
ground, through which the water has to travel 
long distances. Volumes of water are usually 
reckoned in galkuis for ^^’ater supply purposes 
and in cubic feet for river discharge. Velocities 
are calculated in feet ])er second. It is useful, 
therefore, to have memoranda for converting 
these s(^veral factors into those that are neci^ssary 
for the various calculations that have to 
made. 

iMeinoranda re. dischargt' from gathering 
grounds : 

1 acre -= 43,ohd sq. feet. 

1 sq. mile - (ild acn‘s. 

1 inch of rain on 1 jk r(‘ - 
3,0110 cubic ft. -22,OS7 gallons. 

1 inch of rain on I sq. mil<‘ -X ' 

2,323,200 cubic ft. - 1 i.olMI.OOO 
gallons (nearly). ’ 

1 cubic foot ^ ()[ gallons. - U 

cubic feet > — gallons. 

1 in. per annum on l.Ooo 
acres ~ 02 , 10,1 gallons per day. 

1 in. per annum on J s(j. « xomi i 

mile -- 30,000 gallons per day. 

1 in. per annum on 1 acre - 10 cu)»ic ft. per 
day (n(‘arly). 

1 cubic ft. |M‘r second - 80.400 eul)ie ft. per 
day. 

1 cubic ft. j)er second ,140,000 gallons |ht 
day. 


NOTCJi FOR <;vroiN(; stki:\.ms 


rc - 10 cu)»ic ft. per 
80.400 cul)ie ft. per 
,140,000 gallons |ht 


20 ^SO cuhie ft. imt 
: 0 0420 14 cul)ic ft. per 


I 008 cubic ft. per 


1 cubic ft. per second 107,100.000 galkms per 
annum. 

I in. of rain per day - 20 ^SO cubic ft. imt 
second ])cr sq. mile. 

1 in. of rain per day -H.I 042014 cubic ft. per 
second ])cr acre. 

I in. of rain per day - 4 *2014 ciibic ft. ]K‘r 
second p(‘r 100 iicr(*s. 

I in. of rain per hour - 04.1-3 eiihie ft. per 
second ])er sq. mile. 

1 in. of rain per lioui - I 008 cubic ft. per 
second per acre. 

Flood Discharges. ; 

Some attempts have Ikhmi » — S. 

made to construct forinuhe ^ / 

for Hood discharge, but it ' - 

is impossible to make one ^ 
of general accuracy. A ' * . 

fairly good formula may | ^ 

be arrived at for a parti- ~ 

ciilar district or watershed, 3. detail o 

but it requires to be m(»di- 

fied to meet the circumstances of a totally 
different district. The table on next jiage but 
one records the floods that have occurred on 
some gathering grounds. 

The following formuUe will enable the student 
to see the way in which a formula for flood 
discharge can be constructed. The first is 
that adopted by Fanning - to apply to the 
Eastern States of America, and is as folIo^^TB : 

Q = 200 (M) 

where M = area in sq. miles, 

Q = volume in cubic ft. per second. 


3. DETAIL OF 


The next is Possenti's Formula (modified by 
Baccarini) ; 

« ■ ?(“ ► i) 

where Q — volume in cubic metres per second, 
m -- area in sq. kilometres of mountain 
portion of basin, 

P - area of plains in V>asin. 
a — maximum rainfall in 24 hours in 
metres. 

S = total length of watercourse in 
kilometres. 

This formula is intend<Hl 
for Italian rivers. 

, Data of River Dis* 

charges. In dealing with 
discluirg(‘ of rivers, eer- 

■ ■ XX ^ tained and the following 
n terms are employed: 

(1) The shfpp is the fall 

' - . x '- (»n the surface of the 

*.(. ' water, and is g(‘nerally 

' 'y . expre.ss(‘d in 'feet or inches 

’’ ])er mile, and is useei-tained 

R .iUciN.i sTiun.Ms '>y ireful lL‘vclliii«. 

(2) The sci'tional area 
(A) i.s th(‘ area of the cross section tak(‘n at 
right angles to the l urrent. usually expressed in 
Sfiuare feet. 

(3) The lij/(h'anllr wean rUpfli (K), <»r 

hfidranlir raflinfi, is the result obtained by 
dividing the sectional area of the channel below 
flu* water level (in scpiare feet) l)y the wetted 
border or perimet(*r (P) in lineal feet, the measure- 
ments being obtained from the section, and is 

ex[>ressed by 

(4) Tlie wain relnriftf [Y), \vhi(4i may he* 
either deduced from the surface velocity by 
formula or ascertained diiectly by measurement, 
is used in determining the "discharge." 

(.1) The dischanfe (Q) is the (lUantity of 

water yiekk*d by the rixer 
■ *; in a given time, generally 

y stated in cubic feet per 

minute or second, and is 
obtained by multiplying 
the mean velocity in feet 
; per minute or second by 

r the sectional area in 

square feet, and is ex- 
“ v ’ NOTCH pressed thus : Q = V x A. 

Bridges and Piers. 
When designing bridges to span rivers, as 

mneb width should be allowed between the 
piers as possibltv to keep the channel compara- 
tively shallow*. Velocities exceeding 5 ft. per 
second are liable to cause damage to the foun- 
dations' of piers, etc., by scour. Some Indian 
railways are carried on viaducts for miles in 
crossing large rivers, to provide ample waterway 
for floods and to allow for deviations In the 
course of the river through shifting sandbanks. 
In designing piers care must be taken to obstl*uet 
the waterway as little as possible and not to 
cause avoidable eddies. 
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The rate of fall of rivers has an important 
influence on the maximum floods, as steep slopes 
carry the water off rapidly and do not spread the 
flooa over much longer periods than the htavy 
rainfall. 

Gauging Rivers. In determining the 
volume of water discharged by a river or stream 
great care must ho taken in order to obtain 
reliable data. With small streams (Jams an* 
('onstructed ; these head back the wat(T, and 
cause it to flow over a specially prepannl weir 
or notch. The amount passing can tlien by for- 
mula be accurately ascertained. 

There are several forms of 
notehei^ but the “ V ” notch 
is more "generally used (on ae- 
coimt of the greater accuracy 
obtained), and Avill be taki^i for 
the purpose of this eoui se. 

The “V” Notch. The 
construction of a “ V " notch 
for gauging streams is shown 
by the illustration 1 2], of which 
the following is a description. 

Having settled on the best 
spot to erect* the dam, drive 
stfikes firmly into or near the 
hanks on cmcli side of the stream, 
and fix planks aeniss so as to 
obstruct the flow of the water. 
f)n this dam a metal plate, having a right- 
angled, or “V” notch (2 and 3] cut in it, is 
lixed on the up-stream face, and covers a 
similar but larger notch cut in the timber. 
The notch in the metal plate forjns a shar]> 
edge (the edges of the notch in the wood being 
<*hanifered), over which the smallest (quantity 
of water can pass in an unbroken stream. 
The height of the bottom of tlu; notch from 
the water level on the d(nvn-str(‘ani side of 
the dam must be at least 1 J times that of the 
head above tlie notch, in order to allow a per- 
fectly free fall for the water, as shown by 4. 

The dam must be absolutely verti(^al, and of 
sufficient height head back the stream until 
a j)Oiid is formed, the velocity of flow’ through 
wliich is as near zero as possible. The sizi* of the 
notch is therefore dependent on the above 
conditions. The height of water passing must 
he measured from a sc^alc 
f2P] phiced for this pur- 
pose in still water, w'hich 
is generally some few feet, 
from the dam. The reason 
for tlua is that the level of 
the in the immediate 
vicinity, of the notch is lower than the true head, 
as by 4. Therefore, under no eir- 

eumst^ces must the head be measured from 
the no&h itself. If, however, the width of the 
dam ia <^pnsiderable, ** still ” water may be found 
iiear the bank, then the scale P [2] can be 
piaped iMr the dam, and yet be away from the 
mfluehoe of the not9h. 

of Water Flow. The 
fqtiniilia to be - employed in calculating the 
amount of water passing over a “ V ” notch is 
as foUo'v^, 


When running at any other depth but full, 
B and H become b and k in tlie formula. The 
discharge* 

-Q - CV.Bv'-.'gH’ 
in right-angled notches. 

B=.2n and Q = s'l'gH-' (1); 

if J3 --- 4H then Q-=C\'} (2). 

In right-angled notches with sharp edges 
B - 2H and (' ^ 0 Wlu n B -- 4H, then 
t- -- 0*t)2. Taking these* eoeffieients the dis- 
charge (Q) in cubic, feet per 
seeeaul in JCejuation (1) becomes 

Q 2 o4H- ; Eepiation (2) be- 
comes Q - .5 .‘lOH 

Laiger volumes of water flow- 
ing in o))eu channels can be 
gauged by employing a sharp- 
(‘dged weir; The following 
formula must then he used: 

Q - Cin h n v‘2gH 
wh(*ve Q (lise'harge in cubic ft. 
])er second, 

/ length (in feet) of weir, 

H - lieaelof water in fe^ct, 
( ' coelVieient allowing 
for c<.>ntiaction. 

The coeiliieient (,' has been 
found by ex|)C‘rimt*nt to be between ’51) and *(12. 
This variation depeuuls on the length and head 
of the weir as well as of tlu^ channel of approach. 
If the depth of water hediintl the* weir is at 
least 411, as shown in 4, and if the elianuol 
extends at least 311 ))eyond tJie ends of the 
weir at the level of the* sill, the velocity of 
approach will be insignilieant. • 

Calculating Flow in Large Rivers. In 
d(*aling with large* rivers, eross-sect ions of the bed 
have to be obtained in oid(‘r to determine tlie 
“ wetted i)erimet(‘r ” and “ the hydraulic mean 
de'pth.” Cross'Seetiojis e*an be obtained by 
stretching a line* (at a known reduced level) 
aeims the river. Prom (his line soundings are 
taken at regular intervals, and from tliew the 
section of the* river bed can be ])lottcd. The 
section having b(‘e‘n obtaine'd, eeiualising lines 
are drawn to ascertain the wetted perimeter, 
as show n by 5. 

^ . if— Tile slopes A B and 

PI) are? found to be 
JA to 1, so tliat A B and 
( ’l) --- n'O-’ I (5^ 10-8', 

and the* wetted perimeter 
- 20' i 2(10'-8) - 41’6', 

The water surface will be 

-20 + 2 (O' X 1.1 to 1) -- 38'. 

The are*a, therefore, of this section will he 

-h 0 174 .sq. feet, 

and the hydraulic mean depth will he 


Another method is to take out the area by means 
of a planimeter. 
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Ascertaining Velocity of Flow. Having 
explained how to obtain the aectional area of 
the river, wc proceed to the determination of 
its velocity ii.. order to obtain the “discharge.” 

While gauging forms tlie most accurate 
method of det('rmining the discharge of rivers,’ 
it is necessary for th(‘ir improvements, or 
in connection widi irrigation canals (in which 
tliero is flow), to have some formula which 
will give an idt‘a as to uhat v(‘locity may be 
exjx^cted. The formula of Herr Kutter, uhieh 
is generally adopted, is as follows, exi>rt‘ssed in 
English terms : 




.i.p , 1 SH ^ 0 002S1 
41*0 + + - r, 

N S 


(V002S1\ X 




I 1 + ( 410 , , 

whei'e V - m(‘an velocity in fet't pei‘ s(‘coiuL 
R liydraiilic iiK'aii depth, 

S - sine of the slope or the fall divided 
by the length, 

N -- coi'fHcieitt of roughness, varying 
l)(‘tween -020 and 0*15. Rivers 
with hanks in good ord(‘r and 
n'gular. O^o; wIkmi in inodtMate 
order, *0.‘10: when in bad order (t'k*). 

The velocity *)f streams varies at dilYerent 
points on the eross-sectiou, being at a maxi- 
mum near the surface at the centre and 
at a minimum at tin* bottom and sid(“s. It 
thus becomes necessary t(» obtain the mean 
velocity for any eross-sectiou in order to de- 
termine the discharge. Formula* have been 
devised for obtaining this. One of tin* best has 
been given, which takes into account the varying 
roughness of the river bed. Dubuat arrived 
at the following formula for deducing tbe 
mean velocity from that of the surface* veloeuty. 
If 

.<? ■- surface velocity j 
b -- bottom \ el<)eity !- in uu lie<. 

Vi - mean velooitv j 


then 
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Wheeler gives the follow iiig foi niula as the best 
for tidal rivers, and it is simpler than tiie one 
pre vio usly gi ven . 

V ^ C C-iHF 

where F — the fall in feet i»er mile. 

R = the hydraulic mean de])th in teet, 

V — the mean velocity in feet per second, 
0 ~ a constant. 

Approximately, the constants may he taken 
as follows : For small streams discharging 


about 50 cubic ft. a second, .0’65 ; for 
larger streams of from 200 to 300 cubic ft. 
a second, 0*75 ; for tidal rivers 1,000 cubic ft., 
0'85 ; for tidal rivers 10.000 cubic ft., O-O;") ; 
for tidal rivers 100,000, 1*00; for i;000,(Xt0, 
1*50. 

Current Meters. A better method ot 
arriving at the mean velocity is by means ul 
current meters. Tlie cross-section should lx* 
divided up, and readings taken at various points, 
and at different depths, the number depending 
tm the total depth. The line used for oldaining 
the lengths for the cross-section will also serve 
the purpo.se of fixing tin? jiosition of the eiirrent 
meters wliilc readings are being taken. One of 
•the points should, of course, be that foi* ascer- 
taining the surface velocity. 

Fig. 6 shows a form of current meter. TIk* 
velocity of the current revolves the vanes, con- 
nected by an cndk'ss sci'ew, w'orking in a wheel. 
Avhich registers the number of revolutions in a 
given time on a wheel. The motion of water in 

large ehamK'Is 
is ' so very uu- 
stt'ady tliat it i> 
not siiflieient t«> 
take the velocity 
over only a. few 
seconds, there- 
fore a period 
of at least oie* 
minute should be 
•idopted. 

.Xuolher metluxi of <d)taining the velocity iN 
by means of floats, sufbciiuitly submciged as 
not to be afTected by wind. IMie float is dropped 
into the river, «and the time it takes to trav<‘! 
b(‘tw*een kiiowni points is noted. This method is 
useful in sluggish streams where the ciiiTeiit 
met(‘r would not w'ork satisfactorily. 

Fora more detailed study of the subjoft ot 
hydraulics as applied to ris'ors. the works ol 
31 r. Stevenson on “ Riviu* Engineering," and 
Mr. Wheeler on '‘Tidal Rivers,” may be reooiu- 
meiuled. 
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1 STATISTICS OF FLOOl^S 



VUM ill 

('uliii- t'f.-l ii. i 


'‘t|. iiiilt-H, 

,s(S-iillil M-l 
.vi^. jiiilf. 

Ih’lfust (Trap rock. ;nul 


ik 

jrivcti.'.aiul). Mean rainUin. 



Manrhi’nh’f (IV-iiPint* Chain). 



160 to 256 

.Millhtonc {^rit, etc. 


(over 1 in. 
per hour) 

.\c/c \ ork ((T(»tou waterworks). . 

20-37 

48 

.Vrf/;/»xr (Central IinliiO .. 

o-o 

170 

(various irrigation reser- 


640 (1 in. 

voirs) 


per hour) 

.Ufjeria (irrigation) 

312 

000 

l.oeh Katrine (Clasaow water- 

— . 

80 

w{»rks) 



Uiver Clyde 

..... 

64 

Perwent (above Derwentwater). . 
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About 500 
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Cotton and Other Fibre Plants. The Meat and Dairy In- 
dustries. Animal Products. Fisheries. Sponges and Coral 
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By Dr. A. J. HERBERTSON, M.A., and F. D. HERBERTSON. B.A. 


The Fibre Plants. The tempoialc fibre 
))lants are flax and hemp [see Textiles), with 
esparto or halfa, in the drier, warmer 

regions. The warm, temperate, and tropical 
lands produce cotton, the most important eom- 
mercisl fibre, jute, henequen and the so-called 
Manila and New Zealand hemps, and China 
grass or ramie. All thesi; ean be spun into 
threads and woven into cloth of varying dt'grccs 
of fineness. 

Flax. Flax, the oldest of cultivated fibres, 
is obtained from the had or inner bark of the 
flax or linen plant. Tlu^ seeds (linseed) eontain 
a useful oil, and the plant is ciillivated in various 
parts of the world, either for the fibre or the seed, 
but seldom for both. Its range is great, includ- 
ing both cool, temperate and tropical lands, 
and both moist and dry regions. When grown 
for fibre, flax requires much preliminary lalM)ur 
before it is fit for ijiarket, which sufficiently 
explains why other crops arc gro^^ n in prcfenuice. 
Flax is grown for linseed in the Criitcd States and 
India, and might be grown with, advantage for 
this purpose in fhis countr3L Jk‘lgium produces 
the finest fibi’c, possibly owing to spin ial (pialifics 
of the river wat(u\ Much foreign flax is there- 
fore sent to Belgium to be rdtal. Russia is the 
largest producer, followed by (Vntral Europe, 
Northern Italy, and Northern Ireland. Linen 
is chiefly used for bed and tabh^ linen, and for 
shirts, cuffs, and eollars. It is also made into 
fine lawns and cambries, tlu^ latter named from 
( ’ainbrai on the Franco -Belgian coalfield, long a 
centre of the linen industry. Linen is also 
manufactured in Ireland, West phalia, Bohemia, 
and France. Britain and tlu‘ rnited States are 
tlic chief consumers. 

Hemp and Esparto. Hemp is a. etjarser 
fibre furnished by the bast of a s])eeies of 
nettle. It is prepared similarly to (lax. The 
largest quantity is prodm-eil in Russia; the 
finest quality in Ital^^ Hemp is made into 
twine, cordage, and canvas, or sailcloth, (heat 
Britain is the chief buyer and manufacturer. 
[See Textiles.] Esparto grass, or lialfa, grows 
in Spain and North Africa. It is used in Spain 
for making baskets, rojas and matting, and in 
this country for paper. For tlie latter puiqiase 
it Is now largely superseded by wood-pulp. 

Cotton. Cotton, the cheapest and most 
widely-used textile, is obtained from the white 
woo^ fibre which surrounds the cotton plant, of 
which there are many varieties, or possibly 
specieiL The plant is "raised from seed, which, 
in the United States, is planted in April and ^lay, 
flowera ip June, and ripens in August, when pick- 
ing begiiis. When ripe, Jae se^ vessel opens, 
and the cotton tufts expand to about the size of an 


apple. The picking is not in itself laborious, but, 
being perfoi med under a hot sun in sub-tropical 
latitudes, it is exhausting for wliite men. 

(A)tton is rather a siih-tropieal than a tropical 
plant. It is grown in Jmlia, and other tropical 
lands, blit gemualiy at a considerable height 
above the .s(‘a. In the Lnited States it is grown 
as far north as 38'’ N., and in Russian (>ntral 
Aahi (Khiva) up to LL N. It is viuy sen.si- 
tivc to frost, and requin^s a high and fairly 
uniform IcmpcMaturc (over 70' in Egypt) from 
April to September, and abimda.nt though not 
i‘xc(‘ssivc rain. The }>rcscncc of lime in the soil 
seems to he, an advantag(‘, and some varieties 
})refer wea air. 

The Sources of Cotton. At the present 
day the Tnilcd Stati‘s leads in tin' production 
of cotton, Texas being the chief slate. The 
cotton cxporling ports an^ ({alvcslon, which 
handles the (M*ot> of Texas, where the season is 
carK% New Orleans, Mobile, Oharleston, Savan- 
nah, and olh(‘rs, into wlios(‘ wliarves thousands 
of hales pour daily as tin' soastui advances. 
Egypt will soon rank next. Jn India cotton is 
grown in fln^ Punjab ;i,nd Bcuigal, in (.fiijerat, on 
th(‘ Deccan tableland, in South India, and in 
})arts of Burma and in the north of Ceylon. 
( 3iina and Japan both grow cotton and import it 
to a considerable extent. C\)Uou is also grown 
in tht‘ Malay Peninsulji, Borm'o, the Philippines, 
New Ouinea, and tropical .\ustralia,. In Africa 
it is grown along tin* (‘ast coast of the 
Mediterranean, in British East Africa, British 
(Vntral .\frica, Madagascar, and along the west- 
coast of Africa. In the New World, outside 
the. United States, it is grown in Mexico, (Vntral 
America, the W(‘st Indies, and in most of the 
countries of South .Vmerica north of 30'’ S., 
though not on a great .scale. 

The History of Cotton Manufacture. 
In the middle of the eighU^enth centiny cotton 
was manufactured by hand on a great scale in 
India, and on a small si ale in Europe. At the 
end of that century the mechanical inventions and 
the application of steam placed Britain at the 
head of the manufacturing nations of the w'orld 
and ruined the Indian industry. Seven-tenths 
of the Lancashire cotton then cam<? from the 
West Indies, two-tenths from the Mediterranean 
lands, and nearly all the rest from Brazil. As 
late as 1792 tlje United Btatcjs agreed to exports 
none to this country. The American Civil 
War, however, le<l to the shrinkage of the 
world’s supply of raw cotton and manufactured 
cotton goods, and to the rapid development of 
cotton cultivation in India and Egypt. New 
changes are imminent. The southern United 
States now manufacture cotton as well as the 
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north and much of the lessened surplus is sent 
to the Par East. Tn India the cotton manu- 
facture is also encroaching on the margin for 
export. Hence the needs of Lancashire must 
be supplied elsewhere and a recently formed 
British Cotton Growing Association aims at 
developing the resources of Xigeria, the Egyptian 
Sudan, etc. 

Qualities of Fibre Cotton. The qualify 
of cotton varies with soil and loeality. The 
ordinary American, or upland cotton, has a 
short fibre, about I in. long, used for all 
tlic familiar cotton goods. The low islands 
otf the coast of (ioorgia and South Carolina 
grow sea island cotton, with a strong tine fibre 
•J in. long or more. This stalls at a high j)ncc, 
and is used for thread, lacc, and fine stuffs. 
Peruvian cotton is also long, and is used in 
hosiery and underwear, in combination Avith 
Avool. An exceptionally long iihre, grown in tlu* 
Piura Valley (Peru), fetches a vciy high price, 
and is nsei for hosiery, and for lining rubber 
tyres. Indian cotton, cv<‘n when groAvn from 
AiJUM-ican seed, is short, and d()(‘S not stun a fine 
yarn. Egy])tian cotton is long, fine, and v(‘ry 
prolilie, the yield per acre <*xe(‘(‘ding that of thv‘ 
Cnited States. It is used in making thread and 
fine underwear. 

In the cotton manufacture Britain still leads 
the Avorld with 47,1)00,000 spindh's in 10t).*», 
against .‘13,000,000 in IH7(). O'Jie (Vmtinimt of 
Europe has 33,000,000, (fcrmany and Russia 
having 8,000,000 spindles in 1003, against 
3,000,000 and ‘J,(M)0,000 respeetividy in 1870. 
'riie Ihiited Stat<‘s had oAcr *J*2,000,000 spindles 
against 7,000,000 in 1870, and 10,000.000 in 
loot), the rapid increase being laigely in th<‘ 
Southern States. 

The folloAving table shows th<‘ ((uantity of raAV 
cotton imported liy the leading countries at the 
beginning of the tAventi(*tli century: 


Country 

1,000 ewts. 

Viiloc in £ 1 ,<mm» 

rniti^l Kinj-ddiii .. 


:M).4:*7 

(icniKinv 

4.:to;; 

l.C.AJO 

Franco 


.'',177 

Kiisnia 

:c:;i‘.> 


.lapan 


O.tWi.'S 

.\ustria-IIu]t^iir\ .. 


<;,ojH 

Ilalv .. .. 

y.r.r. t 

a, 01 7 

Spain 


‘j.avi 

Hclu’iinu 

7:«) 


Ciinaila .. . .j 


.sso 

Suitzcrliind .. 




Other Fibres. Mnnila hemp is a long, 
strong fibre, obtained from tlie lea\'es of a plant 
of the banana family. The longest fibres an^ 
made into ropes, the shorter into caiqiets. sail- 
cloth, etc. Practically tlic Avhole sufiply eonvs 
from the Philippines, and is imported through 
Manila. J ute is growm in the delta of the Ganges, 
and yields a strong, coarse fibre*, Avhicli became 
an import article of commerce Avhen the Crimean 
War (1854-1856) out off the Russian sui^plies of 
flax and hemp. Jute takes brilliant but not 
lasting dyes, and is largely used in Dundee and 
elsewhere as a substitute for w’ool in carpets. 
; nigs, tapestries, and other fabrics. Round 
; Calcutta it is extensively made into gunny cloth 
;f(>r bales and gunny sacks, im|)orted into 


the United States, Brazil, Argentina, etc. Large 
niimbei's of jute sacks are also made by Chinese 
labour in California for the Pacific Avhoat harvest. 
Sisal hemp, or henequen, is used for cordage, 
.sacking, etc. It is obtained from a species of 
agaA^e largely cultivated in Yucatan and also 
in British Honduras and the West Indies. 
Ramie rhea, or China grass, obtained from a 
s|K*eies of nettle groAcn chiefly in China, India, 
and Japan, is a lihre inneh stronger than hem]), 
and almost as lustrous as silk. It is increasingly 
used in France, not only for cordage and ammuni- 
tion bags, but for fine fabrics, table . linen, rugs, 
upholstery, (‘te. The Bank of Franco uses it for 
making haiiknoles. Phormiam, or Neiv ZealanfJ 
hemp, is us(*cl for cordage. Coir, the husk libn* 
of till* coco-nut, is (‘X])orted from India and 
tropical Amciica for making coeo-uut matting. 
Piassava, obtaiiu'd from the stem of a s|)ccies of 
])alm, coiiU'S from Brazil, and is made into 
hriislu-s and l)rooms. 4‘he midrib of the sheaA’cs 
of the sercAv pine, grown in tropical Ameiiea, is 
made into Panama hats iu Keuador, Wnezuela. 
and (‘olomhia, hiil many inferior fibres arc used 
as substitutfs. Plaiting straw, the stem of 
spring A\heat. Aoiy thickly sewn in a limy soil, 
which bli“achcs it. \> made into hats in Italy and 
Belgium. 

Paper. Most of these fibres arc more or less 
fit for making pa]>er [see Aim’MEo ChemtstrvJ. 
Tiiiu*!) and cotton rags have long been pul})ed for 
this pnrpos<‘. W'orn rop:*s an* ])ulped for making 
brown paper. To meet the enormous demand, 
esparto has Imu*!! Iarg(*h’ used, as av(*11 as others 
of th(* lihn*s named. In recent years, howcA'ci', 
the cheap »pialitic‘s of printing paper are chiefly 
mad'.* fiom w'ood-])ulp. Tin* fine papers of (.^una 
and .lapan aic made from the bark of the pai)(‘r 
mnlherry. Besid<*s its ordinary uses, papei' is 
us(*d as a material foi' making boxes, boAvls, etc. 

Oil Seeds. Some of tia* fibre ])lants are 
also grown for their seeds, from Avhieh oil is 
cx])ressed. J.insced nil, expressed from flax seed, 
is used as a diving medium in paints and 
A'arnislu's, and in ]>rinters' ink, etc. Treated Avith 
sulphur and applied to eauAas, it is us<‘d in 
making oilcloth. J^inoleum is made by a similai' 
process, Avith tlie addition of finely poAvdered 
cork. Linseed is ehit'Hy exported from India, 
Russia, Argentina, and tlu^ United States. 
Cot fun-seed oil, sometimes called cottolene, is used 
as n suhstitiite for hutt(*r or lard as Avdl as in 
making soap. 4’he residuum both of linseed and 
cotton seed, forms oil cake, used for fattening 
stock. Other oil seeds are rape, largely groAvnan 
India and yielding roP.a oil, still ufted as an 
illuminant and as a lubricator, though largely 
re])laeed by petroleum. Sesame is groAvn in 
India and Asia Minor, the oil being used but I • 
for the table and for lighting. Poppyseed oil. 
besides its use for food, i.s imported from India, 
chiefly to France, for making paints and soap. 

Xo exhaustive list of eultivated plants can 
lie giA'en. In India alone, for a single purposv* 
(tanning and dyeing), 300 species are used. 
Vegetables dyes are elseAvhere . less used than 
formerly. Indigo, a blue dye. Is exported from 
Bengal and Madras. Madder is grown for yelloAv 




and Jed dyes in the Levant, France, Germany, 
and Holland, as -well as in India and the United 
States. Medicinal plants are very numerous. 
Rhtiibarbt one of the commonest, is grown on a 
large scale in China. 

Products of the Pastoral Lands, The 

pastoral lands have had an enormous influence 
on human destiny. The Old World steppes were 
the home of the horse, ox, camel, sheep, and 
goat, whicli man has domesticated, supplying 
liimself with a permanent food supply, the means 
of transport, and valuable raw materials — wool, 
hair, hides, tallow, etc. 

To rear animals profitably, pasturage must be 
abundant and land cheap. Animals ai e bred on 
a large scale for food or other uses on the thinly* 
|)OopTod grasslands of the world. In more 
illicitly peopled regions, dairy farming is mor<? 
profitable. The United States breeds animals 
chiefly for food (cattle and hogs), as do C^anada, 
Argentina, New Zealand, and Australia. Dairy 
farming is highly developed in Eastern ( ■anada., 
the Eastern United States, Denmark, Flolland, 
and SwnUerla*nd. Animals arc bred chiefly for 
their hid(^s and tallow in India, V(‘ne/,uela, 
Argentina, Russia, and South Afri<*a„ and she(“p 
for their w'ool in Australia, South Africa, Argcai- 
tina. Western and Central Euroja*, (‘te. 

The Meat Industry. The w(‘st<‘rn part 
of the Central Plain of North America is loo dry 
for agriculture. Whore there is suflicient bu ITalo* 
grass, or other pasture, large ranches, or cattle 
runs, are formed. The janching states ar<i 
Alberta in Canada, and Montana, VV’^yoming, 
(yolorado, New^ Mexhu), and 'Pexas in the United 
States. Cattle are also bitjd in great numbers 
in the maize belt, wlieie live cattle aix^ fattened 
for export, as well as in th(‘ eastern stales. 
Dressed beef, as it is called, comes chiefly from 
the ranching states. The animals an^ slauglitonKl 
at one of the meat cities, of which Chicago, 
Kansas City, and Omaha are th(^ largest, and 
forwarded in refrigerating ears to the eastern 
markets, a largo proportion being for export. 
Beef canning, foimcrly very important, has 
declined, as the trade in live and dressed b(M*f 
developed. The groat meat packing industry, 
carried on at C^hicago, etc., chiefly handles hogs, 
which are fattened in enormous numbers in the 
maize belt. Every part of the hog has its uses, 
'rho flesh forms ham or bacon, and is salted, 
smoked, or canned. Lard, the rendered fat, 
which forms an ingredient in margarine, candles, 
Ic., is prepared in enormous quantities at 
Chicago and Cincinnati. The bones are car- 
bonised for use in sugar refilling, or made into 
^fertilisers, the smaller bones i)eing used for 
Sandlos, buttons, etc. The intestines are made 
into sausage casings, and the tendons, etc., into 
glue. The hair is used in mixing mortar, 
gin Canada the dressed beef trade is of little 
importance, but live cattle are sent to British 
^lumbia and also exported. The meat trade 
is increasingly important in Argentina. Beef 
extract is ma(m ia large quantities, and Paysaiidu 
tinned tongues have a high reputation. Frozen 
muttpxi <is an important export from Argentina, 
Buenos Aires having the largest freezing plant 
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in the world. The industry is important in the 
South Island of Nexv Zealand, and in Australia. 

The Dairy Industries. The chief dairy 
products are butter — which is now made in 
mechanical seimrators — cheese, condensed milk, 
etc. Canadii is tbe largest cheese exjxirter in 
the world. The dairy produce of the United 
States is chiefly for home consumption. Re- 
frigeration is applied to the trade in butter, 
which is now exfK>rted from Siberia and Aus- 
tralia. Denmaik and Holland are the chief 
exporters in Euiope. Kxeellent cheeses are 
made in Switzerland, Northern Italy, France, 
and Holland, all (‘x porting countries. (Con- 
densed milk is chiefly made in Switzerland. 
Margarine, made of lard or other animal fats, 
mixed with buit(‘r, milk, etc., is made in Ger- 
many, H(>lland, and the United States. 
Koumiss, or fermented mares' milk, is an im- 
portant food among the nomadic ))eoi)les of 
the Old World steppes, and is now recommended 
as a rem(‘dy for consumption. Eggs and 
])oullry may included with dairy produce, 
('anada fat Urns turkeys in large numbers. 
Much poultry is imported into this eountry 
from the ('ontinent. Eggs arc imported from 
France, Austria-Hungary. Italy, aiul Russia. 

M'allow , Ihi^ rendered fat of sheep and oxen, is 
export <‘d from the. Ihiited States, Argentina, 
Russia, and .\ustralia. It is used in making 
soa}», eaiull(‘s, lubricants, etc. These? manufac- 
tures arc important in the large towns of the 
])astoral steppes of Jhissia. 

Hides and Leather. Raw hides arc 
imported into this (‘ountijj|i|um India, South 
Africa, Argentina, Uruguay, Brazil, ck;. ; tanned 
hides chiefly from India and the United Stakes 
I sec Lkatiikh], Tlu^ skins are freed from 
greast*, hair, etc., and rendered firm and durable 
by treatment with astringent substances, gene- 
rally th(* bark of some tree, after w'hicii it is 
treated with tallou’ or other oil to make it 
siq)p!e. l^iissia U.-th(^r owes its characteristic 
odour to the birch l»ark with which it is tanned. 
Morocco is a goatskin leathei’. ( hamois leather 
is made by working oil into the cleaned skin. 
Tmmvg is a meth(Kl of treatment with alum to 
soften leather for tlic uppers of ladi(‘s' boots, and 
for gloves. latter industry is brought to 

perfection in France, Belgium, and Vienna, 
Kid skin is used for the finest, sheep or lamb 
skin for the cheaper makes, and calf or dog skin 
for the stoutest qualities. Leather is also used for 
saddleiy, bookbinding, furniture covering, etc. 

Hair, The hide is not the only portion of 
the skin in \i8e. Horsehah’ is exported from 
Russia, Siberia, and Argentina for upholstery. 
J^igs’ bristles are made into brushes. Leipzig is 
the chief Euroj)eiin market, most of the supply 
coming from Russia. The distinction between 
wool and hair is difficult to draw. Wool felts, 
but so do (1) mohair, the silky hair of the Angora 
goat, a native of Asia Minor and Persia (market, 
Smyrna), now introduced into Cape Colony and 
California, (2) the hair of the Kashmii* goat, whose 
scanty yield is extremely costly and is made into 
the famous Kashmir shawls, and (3) camel’s hair, 
which is exported from China and Russia, and 
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is used for soft paint -brushes, and for making 
tihawls, etc\ Mohair, and the wool or hair of the 
alj)aca, vicuna, and llama, all natives of the 
Andes, arc largely mixed with ordinary wool. 

Wool. The finest and softest wool is pro- 
duced in dry high ])astur('s. The merino shee]), 
a native of Northern Africa, was early intro- 
duced into Spain. Saxony, Silesia, and France 
effected gr(‘at improvement in the breed, and 
the magniticent flocks of Australia are chiefly 
descended from the improved (lenuan breed. 
Austialia (Victoria, New South Wales), pro- 
duces th(‘ finest wool in the world. 'I’he 
mutton of the nnuino sheep is poor, and the 
growth of the frozen meal trade is indueing 
Australian fanners to try various crossc's to 
improve it. The , best Kiiglish breeds are tlie 
Lincoln, Cheviot, Leicester, and Southdown. 
About Hi) ptu'cent. of the world's vool is obtained 
from the merino, from the heavy Kiigli^h .sheep, 
and from crosses between llic tuo. 

Qualities of Wool. Wool may be either 
long or short in staph*, and either coaisi* or 
fine. T1 h‘ liuesl and softest wools are gcmerally 
grown in arid regions, as in Austialia and 
vSouthern Ciilifornia. That gi’own in \\(‘t 
lowlands is often coarse and haish. AVoisted 
yarns are used for merinos, serges, hosieiy. 
earpets, (‘te. Cloth yarns are made into a 
great variety of cloths and dress mat<‘rials. 
Carpi^ts an* ev(‘rywherc an imixirtant ])roduct 
of the j)astoral lauds. Those of P(*rsia aiul 
Turkey have long lieen famo\is. They an* 
made of a wool which does not easily felt, so 
that the pile remain erect. Sheep do wt‘ll on 
high hill ])astures, and (he wool manufacture, 
utilising the abundant water power, el’leii grew 
up in the neighbouring valleys. In this country 
it is still located in llie valleys of tlic Aire and 
Caldcr (Leeds, Bradford), of the Tweed (Haw ick. 
Galashiels), and of the Cotswolds (Stroud). 
The same thing occurred in Saxony and the 
Ardennes. The manufacture is now important 
in all the prinei]»al countries of Furope, in the 
United States, and in Canada. 

The World’s Wool Supply. The 
wwldH supply of wool in 1901 was esti- 
mated at 12,1*29.000,000 Ih., of wliieli Australia 
supplied over ‘24 ])er ct*nt. ; Sontli America over 
‘2‘2 per cent. ; Kuro])e over 27 p<*r cent, (tln^ 
United Kingdom contributing ov(*r 0 per cent.) ; 
North America over 14 per cent. ; and S(»uth 
Africa ov<'r .4 j)er cent. Biitain impoVts over 
600,000,000 Ih. of wool, principally from her 
Colonics. Australia supplies two-fifths. London 
being the great market for Australian wool, 
Afiboiigh it is increasingly sent to Marseilles, 
Antwerp, Hamburg, and New' York. New 

Zealand sends a quarter, Ca])e Colony one-tentli, 
and British India one-lwentieth, in all four- 

fifths. The following are the figures for 1905: 

Iinport(Hl wool lb. 

Imported shpeo-skliin .. 24,(K)(»,00»^ .. 

• Home production „ 

Woollen rajr)!. imported , . . . 92,000,000 „ 

lMn,(X)0,000 lb. 

The last-named are torn into fibres, respnn and 
woven ia^' shoddy and mimgo. 


Of this total impoH 270,000,000 lb. of foreign 
and 35,000,000 lb. of liome-growm wool were 
exported, leaving a suriffiis of 587,000,000 lb. 
In addition w'oollen manufactured goods, valued 
at £12,600,000 were importt*d, and woollen goods 
and yarn to the valin* of £26,000,000 were 
exported. Tin* imported wool in 1905 w’as: 

Slipcpiind l;nnl» m:i,700,{X)n lb. 

and \ iciiMii .. .. .. 

.Moliiiir „ 

77o.r)nn,(M)n ibT 

SilR. Silk is produced by the caterpillar 
of a s])ecies of moth, w hich lays several hundred 
eggs so minute that one ounei* of them will 
prodnci^ 4t),00l) silkworms, whicli are hatched. 
From the good cocoons raw* silk is formed; 
from damaged cocoons, broken threads, etc,, 
silk Avastc is obtained. 

The food of silkworms being the mulberry, 
linn*, and other !env(*s, tlicy cannot be ke])t 
outside the area wheie thcsi* will grow, nor 
can they he kei)t all over thcat ar(*a. Cold 
s|)iings are very injurious. In China, the 
silkworms are hatched in April, and if the 
tem})erature fall Inflow 60’, the* yield of silk 
is much icduced. .V S(‘(ond restriction is im- 
posed by tlu* cost of labour. In Italy, gills 
arc employed at a nominal wage to wind tin* 
silks olV tin* cocoons, hut wh(*re laboiii' is Iiighly 
paid, it is chi'api*!* to import tlu* raw silk than to 
grow it. Imu' tiu'se reasons silk is still chiefly 
pr()due(‘d in tin* Old World, espei’ially in China, 
dapan. India, P(‘rsia, Asiatu; Turkey, and Italy, 
tin* Rhone valley in France, the Adige valley, 
and the .Mediti*! ranean [irovinces of Austria* 
Hungaiy, and to ji small degree in (Jreece and 
{Spain. The silk manufaetures of the Fast have 
long hi‘(‘n famous fn Rurope, France (Lyons). 
Germany (Kr(‘feld), Italy (Milan), and Switzer- 
land (Ziirieh, Basel), are the chief manufaeturing 
countries. In the Cnited States, Paterson, New 
Jer.sey, is the ‘‘ Lyons of the Ihiited States." 

In Cliina. India, and Mongolia, wild or tussore 
silk is obtained from other caterpillars or from 
the mulberry moth in a natural state. Artificial 
silk is made of cellulose, chiefly from wood pulp, 

Other Animal Products. Otfier impm 
tant animal products are furs, ivory, featheis. 
wax, and such commotlitics as cochineal and lae 

Fa/w are chielly produced by the animals of 
the tem])eratt‘ for(*st. The chief sources of 
sup])ly are tlu* forests of Siberia, Canada, and 
Alaska. Of South Ainerican furs, chinchilla 
one of tlu* most popular. Australia ex|»orts 
Kamjaroo aim ojios,sum furs, and large numbers of 
rabbit skins. (\ifs are bred tor their skins in 
]>arts of Central Earo2»e. New York and London 
are tlie chief markets for North American fill’s, 
and Nizhni Novgorod for Siberian furs. The 
greatest fur market in the Avorld is I^eipzig. 

Feathers aie used lx>th for ornamental and 
domestie puriioses. The former come chiefly 
from France, the East Indies, and South Africa, 
famous for ostrich feathem. The prineiiial 
domestic feathers are those of ordinary poultry, 
used for bed and ifillows, and of the eider duck, 
obtained from the Polar I'egions. 

Beeswax and honey are the product of tie* 
honey bee. Both are largely used on tie* 



Continent, tho former chiefly for church ciindics. 
Wax and honey are exported from Tunisia and 
Algeria,' California, Chile, and New Zealand. 
Bees are largely kept in Germany, France, 
Austria-Hungary, and Italy. 

Cochineal is a red colouring matt,er, obiaiiUHl 
from the dried bodies of an insect, wbic^h is culti- 
vated in Central America atul the Canaries, the 
latter supplying this country. Lac is {mother 
insect product, iv^ed for lac(|uci‘, dyeing, etc. 
Tho best comes from the vallt^ys of tin; Gangt's 
mid Irawadi. Ivori/ is obtained from the tusks of 
the elephant, hippopotamus, Avalrus, etc. Ele- 
phant ivory is eliiefly obtained from Africa and 
the East Indies. Hippopotamus ivory is smaller, 
but is much in demand for thc^ liandh's of surgi<‘;il 
instruments. 

Products of the Sea. The most valuable 
products of the sea are tluj food-lislies. (See 
Fisheries in Food Suim’DY iuid Natdkal 
History.] The best lishing grounds are the 
shallow seas, which cover the (\)ntincntal shelf 
ill the cooler parts of the tem])erate ocean, and 
especially the •waters of the Atlantic coasts of 
North America, the Grand Hiinks cf Newfound- 
land, and the North Se{i. T’he Jajamesc wiitcrs 
are also rich fishing grounds. 

The cod, the most valmihle fish of tempenito 
waters, is cauglit by hand lines in vast numbers 
on the Banks of Newfoundhind, chielly by 
fishermen from tliis eountry, France, (^unidji, 
and the Ihiited States. x\ grvui jiart of th<^ 
catch is salted {Uid dried for ex])ort to J^ratin 
Europe jmd South .\merica. The. iishery is also 
iinjiortant in (’{imidijin wati'is, on tlu^ Dogger 
Banks of th(‘ North S<‘>i, and round Norway, 
especially in the Lofodtm Isles. (Vxl-liver oil, 
cxtnicted from the liver, is hirgeiy exported fiom 
Newfoundhind and Norway. 

The herring is caught in the sanu* wateis, but. 
nearer the coast, in North America the Maim*, 
lisheries are very important, Jind the small fry 
arc largely eiinncd as mrdine.s, the Amerie{i.n 
output competing suecessfully witli that of 
genuine sardines. Dried, salted, or smoked 
herrings figure hugely in (umiiiierce. 

The haddock, whiting, mackerel, the flat jishcfi 
(turbot, sole, halibut), {iiid iinmy others jire 
important in the same. w{vters. The tunny 
fisheries are confined to tlu; Mediterr;ineaii, where 
sardines are also import.int. The best anchorics 
a»*o those of Lighorn. 

The scCtnion is abundant in the rivers of Alasbr, 
British Columbia, Norway, Scothiiid, etc. The 
canneries of Alaska are now nioii^ important 
than those of ('it her the (.^olumhia or the 
Fraser rivers. 

The sturgeon is a large fish, chielly valued for 
its roe, which is made into caviar. It is abundant 
in the rivers of tlie Block and (\ispian seas, in 
the Great Lakes of North America, and in tlu' 
Delaware and oflier rivers. .Much so-called 
Hussjan caviar is made in Maine, and much from 
the Delaware is exported to (iormany. 

The oistuaries of the Atlantic coast of North 
America produce* excellent shellfish. Tho lobster 
is abundant from Labrador to Delaware Bay, 
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but tho New England lobster catch has greatly 
declined, and canned lobsters now come e.hie.fiy 
from Canada. Lobsters are numerous -on th(? 
Pacific coast, but inferior in (jiuility, in the 
seas of Northern Europe and the Mediterranean. 
t 1 iesap(*ake Bay and Long Island Sound are 
famous for oysters, whi('h are carefully reared, 
Tho oysters of our own country have been 
famous since Roman times. 

Whale, Seal, and Dugong Fisheries. 

'Phe whale is hunled for its whalebone, the 
horny fiirigi^ of the uppt'r jaw, and for the 
hluhix*!' uud('r the skin, whicli yields train oil, 
used ill soap-hoiling, iind as a lubricant. The 
fishery is dt‘clining. Wluilcs have bcc^omc scarce, 
jKdrofeum has largely replaced the train oil, 
iiiid celluloid, steel, and other substituti^s are 
used insfcjid of whal(‘hon(* for rminy purposes. 
The whaler is hunted in Arctic? waters, and tniiri 
oil coiiK's chiefly from Norway and British 
North Anu'iica. Peterhead and Dundee are tho 
chi(‘f whaling poits in tliis country. N(‘w Zea- 
land is the (Centre of the whale fishery of the 
southern hemisphere. The right, or Crccnland 
whale, found near (Jrc'c'nland, and in the seas 
north of Norway jind Jceljind, sujiplies both 
whalebone and blubber; tiie whale 

(from the north-east of Iceland) yields hlublier 
only, 'riie sperm. Avhale (hunted neiir tho 
Tiiited States, New Zealand, and in the warmer 
seas) has no whalebone, but has s|Kn’maeeti in 
the liead cavity, Avhich is used in making salves 
;ind candles. It also yields a morbid product 
known as ambergris, Avhich commands a high 
])ric(‘ for use? in pcrfiiiiK'iy. It is ('hu'fly obtained 
from the Bjihanias. TIu? dugong is cauglit in the 
Indijin Ocisiri, the Eastern Arehip(;lago, and 
the .\ustrali{in waters. Dugong oil is made in 
Queensland as a substitute* for cod-liver oil. 
Dugong bacon is a pres(‘i v(‘d meat exported from 
Qu(‘eiisland. 

^’110 seal, an amphibious, fur-bearing animal, 
is priiicip.’illy ca|)t red on the breeding grounds 
of tie* Pribylof Islands in Behring Si'a. I'he 
])clts {ire shipjMxl to San Francisco, and thence to 
London,' Avliich is tiu? principal market. Blubber 
seals are captured olT Lafirador and the Gulf of 
St. J.,awrence. 

Miscellaneous Sea Products. The 

sponge conies from the Adriatic and the Eastern 
.Mcdit(‘rr;inean. Interior spong(*s arc obtained 
from P'lorida and the Ba}uim;is. (See Natural 
tfisTOKY.J Coral, the skeleton of tiie coral polyp, 
is largely manufactunxl into onuinumts round 
Najiles. Most coral com(*s from the Western 
.Mcdif(*iraiicari, (’ape Verde, c?fc. I*earl oysters 
are obt {lined by div(*rs from tho Persian Gulf, 
(Vyloii, the Sulu Archipelago, Torres Stniit, 
North-W(*st Australia, 'rahiti, California, and 
the northern coast of V(*iiezuela. 

Trepunq, nr sea cuoumher, also known as 
hi**che do mer, a kind of sea slug, is obtained 
round the coasts of tlie Eastern Andiijxilago, 
N(*\v (hiinea. Northern Australia, and parts of 
the ihicifie. It is in great demand in China and 
Chinese s(*ttl(*ments as a fljivoiiring for soups. 
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IN our survey of the various branches of the 
* textile industry ^ve have glaiwiod over tlic 
history and proceasc^s of floorcloth and linoleum 
manufacture. Necessarily brief, the siiminary of 
facta most pertinent to o\ir subject given on 
“pagea 1026-27 is quite suflicient as an intro- 
duction to our subject. J>a1ing now with the 
practical work, we take up the making of floor- 
cloth which is the oldest, simpk'st, arul cheapest 
of textile floor coverings. 

Sizing, In one sense, the ?naking of floor- 
cloth is a finishing pro(^(‘S8 — the covering of a 
woven canvas with a certain amount of oil paint. 
Tlie jute canvas which forms the basis of floor- 
cloth is rough and oixm in texture, and to save 
paint, as well as to afford the ])igmcnt a firm 
grip on the film*, we coat the eanvas over Avith 
a thin size. First the canvas is nailed at full 
stretch ui)on large wooden frames provided witli 
screws to reguhile tlie t(‘nsion in a chamber or 
stove fitted up with steam healing pipes. Betw'cen 
each frame is a scaffolding upon wliich the worker 
ascends to w’ork on the high parts of the canvas. 
Tire size is laid on with a brush, tlic object lH*ing 
to make the cloth as smootli as possible, filling 
the grain of the rough textuje. When fairly dry, 
but not hard, the surface slioukl be rubbed over 
with pumicestone and made smooth. 

Coating. Btrfore proce(?ding to lay on the 
paint wo should go over the eanvius with the 
shears, cutting aAvay all the h.K)se fibres and flying 
threads. 'Phe canvas i.s then ready to recauve 
its first coat of paint on each side. Thi' paint 
is not the pigment used for coating avockI, or 
other plane surfaces ; it is very thieh, generally 
composed of yellow' ochre or red ^)xidr- of iron, 
made into a thick jniste with drying oil. Lifted 
on long steel trowels, such as ])1asPTiu's use. the 
pigment is laid smoothly on both sides the 
sized canvas, A second coat, as soon as the first 
has drk^d, is laid on the aide to be made the back, 
w^hile the surhvee of the other side is smoothed 
AAntli an Ji})])lication of pumi(a*stone. A second 
coat is then applied, and after it has dried, the 
rubbing with pumice.ston^ is repeated. The 
numb(.‘r of times this is done depends wholly on 
the quabty or thickness of floorcloth desired. 
After each coating the lieating steam is turned 
on and the doors of the stove shut doA\Ti. 
Before applying the surface coat, it should lx.- 
made certain that all the undcri* coals haA'’e 
thoroughly settled and hardened. Bi=?cause the 
surface is to lx? smooth, the last coat is put on 
with the brush. The paint- is usually of a higher 
quality than that used for the former coats. 

The system of coating described is that 
employ^ for high-grade, hand-made floorcloths. 
The grade article more in demand in these 


days of cheapness is all coated by machine. 
The rolls of canvas, usually 2 yd. or 4 yd. wide 
(in the hand-made series we have the advantage 
of getting goexis as wide as 8 yd., thus avoiding 
cutting and joining in laying large apartments), 
are passed through a coating mac^hine fitteil 
Avith colour trough and steel knife, or doctor, 
which regulates the thickness of the coating, 
much thinner, of course, than in the case of the 
hand -made goods. The finishing process of 
varni.shing is also done on a spcxdal brushing 
machine. 

Finishing. If the floorcloth is destined 
for the market in a plain state, it is varnished, 
sc^^osoned in the drying-room heated up te a 
temiK'ratlire from lit)" F. to 130'' F. Hardened 
suflicient ly, the cloth is trimmed, and w'onnd on 
to rollers for the Avarehouse. But if a pattern 
is to lx‘ printed on it th(5 cloth pa8.se8 unvarnished 
through an()th(‘r operation, in which it is treaU^d 
in a way similar to the linoleum. We shall 
ol)S(Tve lx)th being printed in due course. 

Lrinolevim. Though accepted as a hygumie 
fl(X)r-eoA'ermg. floorcloth Avas objected to bwause 
of its hardness, coldness, lack of elasticity and 
deadening property. In order to meet these objec- 
tions those (‘ugaged in the floorcloth business, 
and others, soi-ght to make another substance, 
which, f»ossessing all the properties Avliich made 
flo(»relot]i valuable, w'ould have few-^er defects. 
Linoleum is tlie most popular result of these 
efforts. IJke the older fabric, linoleum has for 
its skeleton a layer of jute canA^as. The vegetable 
fibre, howAiA^cr, plays a very small part in the 
construction of linoleum. Four other kinds of 
materials make up the bulk of this heavy fabric. — 
linseed oil, cork, kauri gum, and pigments. Tlie 
linoleum manufacturer has to prepare these 
materials for his purpos(\ 

Cork. Tlic chief sources of the cork supply 
of Europe are Sx)ain, Portugal, and Algeria ; 
but, it must bo admitted, linoleum manufac?- 
turers depimd mostly on the cork-cutters for 
the supply of their needs. Refuse from the 
great cork-cutting factories is collected and sold 
to the linoleum trade. 

Cork-grinder. To cut cork is rather 
difficult. It is very tough and elastic. After 
having lK*en sieved, and thus separated from the 
rubbish too plentifully mixed wdth it, the cork 
is taken to the grinder [2311. Bolted firmly to a 
driven shaft in the middle of the breaker we 
find a series of heavy circular saws, one large and 
one small alternating. Opposed to these are 
bars of •steel, with toothed ends, grooved con- 
trary to the teeth of the saws, and alternating 
long and short- to suit tho large and small 
diameters of their opposites. From a hopper 
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on the head of the machine, the cork comes down 
in between the teeth of saws and bars, which 
speedily reduce it to mingled dust and little 
pieces. 

Milling and Mixing. Though fairly broken 
Iho cork is not yet fine enough for our purpose, 
and it passes on to bo ground. This is done in a 
mill exactly similar to the roller form of fiour 
mill. Between the upper and nctluM* millstones 
the cork is ground to a fine powd(*r. As it [){isses 
through tlie stont^s the cork is carried up by a 
screw elevator to a sieve, through which that 
which has been properly ground drops into bags 
while the residue goes back to be ground over 
again. The sacks which roccuvo the ground 
cork are designed to contain exactly 5fi Ih. 
When full tliey are t<aken away to the store, and 
tho cork allowed to d y for a day or two. 

Linseed Oil. This is the most im])ortant 
constituent of 
liiioleum. As 
a ,rule, new 
oil is alloAved 
to stand in 
thb tanks and 
the impuri- 
ties settle at 
^0 bottom. 

^^Boiling. 

The best and 
newest m(‘- 
thod of oil 
boiling is with 
jacketed 
pans. Th<^ 
pan is of 
copper, oireu- 
lar in shape, 
and s u r - 
rounded with 
an iron steam- 
jacket up to 
about half 
its depth. 

Both pan and jacket must be able to withstand 
a x^rossure of from Ilfi 11), to 40 lb. x)er s(j. in. 
In the dome of the pan i« a furuad which can*i(*s 
away the vapours of the oil. Within the dome 
a couj^lo of fans rotate, their wings intersecting 
each otlior. A pipe in the hmor half of tho pan 
is fitted to admit the air-blast. In the feed tank 
the oil has been heated by a waste ]iip(' from tho 
steam jacket, and runs into tlu^ j)an at a tem- 
perature of about 05' F. When tlie steam 
pressure has reached 02 lb. x)er sq. in., thc^ dritMs 
and the air-blast should be let in. Driers vary, 
but about 2 per cent, weight of Iitharg(’ is about 
the average amount. Retyping a regular pres- 
sure of about 32 lb. for four liours, wo allow the 
lieat to go down. When cool tho oil is pumjK'd 
into the settling tanks. 

First Process of Oxidising. After that 
art of tho drier not absorbed by the oil 
as settled, tho oil is pumped up into tanks 
on the top floor of tho oxidising slied, Avhicli 
is usually placed by itself, and is no higher 
than is needed for tho work. Besides the main 
tank in the top floor w-o liave little running 


troughs, with a curious tilt, which makes them 
give off tho oil when it reaches a certain level. 
These oil distributors run to and fro along tho 
length of the building. Underneath, and stretch- 
ing up to the rails of tho upper floor from the lloor 
laMieath, are long w'(d)s of thin cotton, called scrim. 
Supported by frames at the top and bottom, those 
Avebs receive tho oil as it triekles down. Once 
every twenty-four hours, or oftemu* in hot 
Aveath(*r, tlu^ scrim is flooded Avilh oil during a 
jXTicxl of from seventy to niiu^ty days. As each 
layer of oil runs u])oii thci scrim, it is held and 
solidified. Layer u])on laycT is piled up in this 
Avay till about the thickness of an irufii has Inxm 
ohtaini‘<l, and then tho scrim is cut dtnvn, afi'ord- 
ing, )>crhaps, a skin about 25 ft. long by ti ft. 
broad. 

Rapid Process of Oxidising. Twelve 
to fonrt(‘cii Avecks is a long time to Avail on a 

111 a. n u f a c - 
taring pro- 
cess, and lino- 
J(5um manu- 
f a t u r 0 r s 
n a t u r a 1 1 y 
sought to re- 
duce t he time 
occiqiicd in 
oxidising. Wo 
can hardly 
jiauso to de- 
tail all theex- 
[) o r i m 0 n t a 
Avhich were 
tried, for they 
ANAS’o ainny 
but the pro- 
cess wo aro 
to study is 
generally ad- 
m i 1 1 o d to 
have been 
suceossf u I. 
'riio jacketed 
l^an is once more resorted to ; but this time Avith 
additions. Within tln^ pan are revolving arms that 
lift iqi the oil ; at {ho. same time a strong blast of 
air is hloAvn through the pan, acti/ig vigorously 
on the h(uit(‘d oil. Up to a certain degree, tho 
st<‘am luuit is slowly incrt*ased, and thmi, a.s tho 
oxidising proc<‘ss sets in, the heat is diminished, 
and the jacket oven cooled, by llu^ introduction 
of w^atiM*. 'riiis process do(‘S not give smih good 
ro.sult.s as iho older method, though a solidified 
oil is prinhiecd by it in twenty-four hours. 

Grinding and Mixing. WhiiUier oxidised 
by tho old method or tlu? iicav, the oil, noAV a 
solid mass, is ground Ix^tAveon rollers into a 
form reseiiihling damp t‘arth, and lot cool by 
siircading on a stone floor. This material is 
])ut into a jackidcd pan, along Avitli n^sin and 
kauri gum, in tho jiroportion of 3J cwt. ground oil 
to 1 OAvt. resin and 1 cwt. kauri gum. Within tho 
})an is a st'l of viTtioal stirrci’s capable of being 
driven at considerable speed. When the steam 
has IxH'n jmt on, the resin is laid in and melted, 
then tho oil and kauri gum aie added in small 
quantities altiMuatcly. After the wliole of tho 
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tilliTiMti. 

ingrodi^tfi hnre been put into tho pun^ the hd 
is serowed down and m stirr^ kept going for 
from two to foor hours. Bufiiciently mixed and 
heated, the mixtuio Is passed through cold 
grinding rollers into moulding pans, white- 
wasl^ inside to keep the stuff 
from sticking to them. These 
pans contain 40 1)». of cement, 
tliis being the quantity which is 
needed to mix with the 50*lb. 
bags of cork. 

First Mixing. Slightly 
softened by heat, the cakes are 
cut \ip into pieces and fed into 
the mixing rolb. These are two 
stcam-h<^at(Hl rollers fixed abovt^ 
a third which nins uiut'rneath. 

Into the hoppiT above rollers 
a sack of cork Ls poured, while a cake of cement 
is fed in lK^tn’<'en tin* lollors. 'riiiis rougldy 
mixed the cork and cement ]).i..s.s (ai elevators 
into the iH'xt maeliine. 

Second Mixing and Addition of 
Colour. This mixing maehine is a horizontal 
drum, hung on a spindle erpiipped with beater 
arms. On tlie IkvkI of the drum a li(»pp'.‘r sits, 
and into this the mixed cork and cement and 
the requir<‘d amount of colouring mitt(;r are 
plact>fL (jiiven a thousand revolutions or so, the 
drum is opened by a slide and tlu; material slips 
down into the iu‘xt machine. 

Third Mixing. With the oxe<‘ptioii thit 
it is steam heated below,, the }>rineipl<* of this 
machine is th(' same as tl\)it of the eork-rutter. 
On a horizontal spindlt* heavy knih'- blades are 
strongly built, and from the sides of the 
machine coJU(‘ fixed blades, which insert them- 
selves iMdween the rt‘volving knives. From 
the hopper wJiieh communicates uitli the slide 
above mentioned, the. mixture com<?s down 
among the revolving knives. When it emerges 
from this machine [232) the material bx*ars a 
strong Jvsemblance to German sausage, and 
hence the maeliiiic Is named the sausage m'lehiii'*. 


Fourth Mixer. Conipo.sed of two rollers, 
the upper one steam heated within and the lower 
one kept cool by a stream of water, this machino 
takes in th^ sausage, and converts it into thm 

5)24*f ■■ 


sheets, which are token off the low^ roher with 
a knife, named the doctor. 

Scratcher, Resembling tlie above maehinf 
in main structure, the scratcher has, instead 
of tlie doctor knife, a kind of rude carding 


232. LINOLEUM MIXER 

cylind(u*, which scratc^UNS the sheeted cement 
olT the cold roller and converts it into the form 
of little pellets. 

MaKing Plain Linoleum. Though simple 
in con.struetion the machine upon which linoleum 
is made <'xliibits high ingiauiity. Under a 
hopiHjr w’o find an endh^ss web of w'ire gauze, 
math' to run in tli(‘ nianruM' of a feed lattic.* 
towards a pair of latgc rollers, which are heated 
to a ((‘rnpcaaturc of F. Only one of these 
rollers is heated, the one coming in direct contact 
with t he grauu lated linoleum. The one over wdiich 
the canvas passes is not heated, but, of coiii*so, 
contracts a certain temjx‘rature from contact with 
the hot material ami the heated roller in front. 
From a web behind those rollers comes the jute 
<‘anvas whieli is to form the fabrie of the linoleum. 
Fourtal througli a lio])})er over the wire conveyor, 
the granulated linoleum descends, and mes'ts 
the canvas in between the two steam-heated 
rollers 1233]. whicli are revolving set to the 
ro(|uired distance apart from each other. By 
the lieat and pressure of the Toilers the canvas 
and linoUuun are joined. PassiTig on, the fabric 
comes into contact with two cold rollers, kept 
cool by a constant flow of watcT thi’ough them, 
and is wound bn to a 
U'aTU at the end of the 
machine. 

The contact witli the 
cold rollci's has the etf<’ct 
of hardening and j>oUsh- 
ing the surface of the 
X)lain linoleum. 

BacKing. Wchave 
noAV made linoleum : 
but it usually goes 
through . yet another 
proc(*SvS. To render the 
i)ack impervious to 
damp it is necessary to 
a>ver it with some sub- 
stance. A biicking of 
strong size was at on<‘ 
time coasidered suffi- 
cient ; but now^ the 
Ixist classes of the cloth are treated in a 
machine w ith a strong mixture, which may be 
applied either by hand or machine. When the 
machino is preferred the Unolcuot is brought 





trom the roller press and hung 
on to one end of the machine, 
which is equipped witli l)aok- 
ing trough and spreaders. As 
the linoleum passes through, it 
receives a coating of tlie mix- 
ture, evenly distributed, and is 
passed directly into a drying 
stove opposite the machine. 

Seasoning. Tlie seasoning 
stoves are rooms about 30 ft. 
from floor to ceiling, heated to 
a temperature of 1 10° h\ to 
130° F., and filled with ranges 
of hanging battens, upon which 
the cloihs are nil susjiended in 
bights or loops. 

Tlic batten frames mostly 
used are like hurdles, with 
battens slightly convex in shape. 
Another form now julopted is a 
horizontal frame of iron, u])on 
which tlio cloth is drawn along 
flat by incnqs of ro))es and 
windlasses. The latt(*r form lias 
})(ien considered the siiperio!* 
for plain linok'ums and for 
seasoning eheai) printed lino- 
leums, as it is found to jnvvent. 
the colours from running, hut 
it is not greatly favoured hy 
manufacturers of the higher 
classes of clotlis. Tlu* peuiod 
of seasoning d<^p<*n<ls wliolly on 
the quality and thickness of the 
fabric. 

Printing Linoleums. The 

printing of floorcloths and lino- 
leums ditlcrs in many details 
from the jirinting of other fabrics. 
TIk' pignu'tif must b<* laid thickly 
on the surfaces of the cloths 
with which we are ilealing, 
whereas the pigment slioiild not 
1)0 seen on common fi'xtiUs. 
This calls for considerable 
differences in both blocks and 
methods of printing. 

Blocks. Built up of picet's 
of heavy pine and faced with 
pc^ar wood, the blocks are eitlu'r 
cut out in rt^liiff, or studded 
with ef>pper plates tho shape of 
tho pattern. After the shape of 
tho pattern has Iwu cut on the 
block, it must be lin(;d to lake on 
a Llrge supjfly of pigment. If 
a thick surface is desired, tlu' 
centv© of each part of the ])attcrn 
IS hoUoued, so as to carry a thick 
layer of paint . For vari -colourt^d 
Jiatterns as many blocks as tlu're 
are coloui’s must bo made in 
addition to the outline and 
“smash” block. I'hc blocks for 
hand X)rmting should be made 
of a size which can 1)0 easily 
handled. 
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Hand Printing. Tho 

linoleum^ printer uses a kind of 
die pmss resembling a primitive 
] )rinting machine. St j-ong wooden 
framing holds the ])rinting table 
and llio piessing appliances. 
Fiom a block of Avood held 
firmly iH^tAveen the supporting 
standards, tho rod Avhieh is 
headed by the spring ])r<^ss blocks 
conics (low n. At the h<‘ad of the 
rod is the scrcAv ; on the foot of 
the rod is the handle, and below 
is the pressing block. By a turn 
of th(‘ handle the screw is brought 
round and tla^ block is pr(*ssed 
down. B<‘sid(' llic ])rinting table 
the roll of linoliMim to he printed 
is hung, and it is drawn across 
to the re(juired position. The 
blo(*k has Inxm elTarged Avith 
colour, and it is laid under the 
])rcss. The ])vint(‘r gives the 
liandlt^ a. turn, and down eom(‘H 
the lu'avy Invid on the back of 
th(* hloek, firmly impressing the 
])atl(‘rn on to the surface of tlu’ 
iahric. By iiu'ans of gauges in 
th(5 pr<‘ss the ])rintcr is enabled 
to ])lacc his blocks in position 
Avith exact accuracy. First th(‘ 
dillcrcnt colours an^ imprinted, 
tlu^n the smash block is put in 
to giv(^ a level surfain^ and even 
distribution of pigment ; last, th(^ 
outline block gi\M‘s el(*arness of 
outline to tlie whole. 

Machine Printing. Being 
such a h(‘nvy fabric, linoloiim 
cannot be printed satisfactorily 
on a eyliiKh'r inaebine, though 
some attem])ts have been made ; 
blit there an as nothing to hinder 
an i..g(‘nioiis inventor from mak- 
ing the hand j)ress mechanical, 
and this lias Ixsii done f^34|. 
Over a- long bed, supporti^d on 
strong framing, the l)lo(*ks are 
])ois(‘(l on shafts hoided hy earn 
wheels driven by pulleys from 
the (‘iigine. Just abovi* the bed, 
the ('olour pads move to and 
fro, coming forw^ai'd to paint the 
bloc ks as they dcsecmrl, and rc- 
tr(‘ating in time to let them pass 
on to th(< cloth below. Actuated 
bypropta* imchaniHiu, and gauged 
by punches, lla^ cloth comes over 
the bt‘d and stops at the right 
moment iindiM* each block. The 
framing and blocks arc (^ounter- 
pois(.*(l by lieavy we ights, (-on- 
striieted on ])rincipl(‘s .so .simple, 
it is obvious that this inacliine 
may l)t^ extend'd to any length 
ami takc^ in any number of 
colours. By the action of tho 
cams th«5 blocdis are driven doAvii 
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on the colour pads and then on the cloth, 
the balance being refrained Ijy the counter 
weights. 

Inlaid Linoleums. For the present we 
do not pursue the printed fabrics to the finishing 
rooms, because prcwesses of more importance 
claim attention. Linoleum is by nutui’e a hard 
substance ; patterns printed on its surface 
cannot enter into the body of the material ; 
therefore the printing rapidly wears away, and 
gives sound cloth tlu' a)>pearan(*e of being worn. 
A remedy for this def<»et early claimed the close 
attention of linoU'um makers, and various 
i'X|XKiient.s were adopted. ReHeeting on the 
course of ojH'rations, one can see that a variation 
of colour 'might obtained in the substance 

of the fabric if the pnaluet of ditferent .scrat4*hers 
])rodueing different colours were taken. Thos<‘ 
little pellets have no shape and may be plac(‘d 
so ns to make up the body of th<* fabric with 
linoleums of diflcivnt colours. ()b\ious as the 
idea bCHuns, it is not easy of f‘xe(‘ution. 
Mr. Walton caught the notion and tried to 
work it out ; hut the la'st he could achieve at 
first was the ])roduction of a kind of granitt^ 
inlaid linoleum. Mixing pellets of different 
colours, and patting them through the press, 
ho secured, naturally, a fabric of varied colour, 
but without pattern. TIu* idea proved of \ahi(‘, 
though the stubborn elinraetor (»f the inat<‘rial 
gave mor(‘ trouble in the working out than 
anyone might <'.xpect. 

BlacK and White, "riie Hist sucfcssful 
attempt to make a patterni'd inlaid linoleum a as 
in the production of black and ulule stiipes and 
squares. Stri[)es of linoleum, bl.vk and A\hite, 
were formed in a partitioned frame plated in the 
lK)8ition of the wire gau/e lattice on the rolling 
machine, and tlicnee run on to canvas in the 
usual w'ay. The results were g«)o(l, and diffe- 
rent colours were experimented with; hut the 
character of the pattern could hardly l)c de- 
scribed as artistic. For staircases and nairow 
passages this form of inlaid linoleum suited 
very w'ell ; hut tor larger spaces it was quite* 
unsuitable. 

Methods of Inlaying. Messrs, (iocifrey, 
Leake, &, Liieas inveiitt*d two iiietliods of 
forming inlaid linoleum, one being calU‘d the 
utencil method, and the other tlie In 

the first method a thin layer of linoleum K 
tii’st pressed on the ennvas, ami the fabric 
brought round again on to a table. SteneiL the 


{6nn of the pattern are laid over the canvas. 
Granulated linoleum of the different colours 
is poured over the opeump and pressed in with 
a scraper. When a sufficient thickness has been 
laid in, the stencils are removed, and the cloth is 
pa3S(*d into the press. The heat and pressure 
join the whole together. 

** Grid.” Within a frame or grid, tin* 
granulated linoleum is placed. With plungoi 
dii»s the divisions of the pattern arc formed 
When the grid is lifted, only those parts whii'h 
have been moulded by the dies remain in 
position. Tlie line.s thus left open must be tilled 
up. and this is done by another appliance. Iron 
plate.s the shapes of the cut patterns arc fixed on 
a wire netting, w'ith the outline spaces between 
The in tting is placed upon the moulded patterns, 
and granulated linoleum, driven through the 
netting, fills up the outlines. The whole is con 
firmed by ht‘at and pivssure. 

Sheet Inlaid. Granulated linoleum iaii^ 
to ])roduce the solid effects desired for many 
patterns. To retain the artistic freedom wliieh 
the process gives, and at the sumq time to obtain 
a .solid patbM’n. has been the aim of inventors 
Mr. Walton and his coadjutors kept to the ide.« 
ot forming tlu* patti*rns trom the rolled sheet, 
and advanec'd along that line by tentative steps 
^'he first advmnee was simply an improvement (H 
the partitioru'd fiame we have already seen. A 
(*> Under w ith Kniv es was snlxstituted for the fraiiM*. 
the knivi's being (lu*s to cut out the shapes of 
the patterns. Within the cylinder revolved a 
eoneentrie roller, which, by its motion, ejected 
the (‘lit patterns from the suiface ot the roller 
The paits thus formed wi'ie piessed on to th* 
canvas on a i oiler pi ess. 

Combined Styles. The latest develo]) 
ments of the linoleum trade* have taken the form 
which may I e described as a combination of 
styles. By adopting the thin under-layer ot 
linoleum we obtain the soft ‘tfeet of the velvet 
pile. By pulling the sti'iieils on cylinders, and 
working them on the rotary principle, ,we can 
use the granulated mat(‘rial and get a flat effeel 
By reducing the size* of the rolled materials to 
sizes approximating to the size of the granules, 
the carpet efleets desired in high-class linoleum 
are obtained 

The inlaid linoleums are finished in the sani< 
way as llooreloths. Seasoned for the proper 
period in the seasoning stove, t he fabric is rolled 
on beams suitable for the use ot the merchant. 


Cuntinued 
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far the most common source of power is fuel 
of one kinder another, most frequently coal, 
which is used for producing steam in a boiler and 
Jius di'iving steam engines. Under favouruhh? 
conditions power can be generated in this way as 
cheaply as from wat(‘r power. Uoal can also b(‘, 
used in gas producers, t he gas bei ng supi)Iied t o gas 
engines, which in recent years have rivalled steam 
engines in point of size, and, in eonjunetiori 
with the produeing plant, have l)eaten steam in 
economy of consumption of coal. Unfortunately 
the cost of gas-power plant, at any rate in the 
larger sizes, isgreat(;r than that of st(‘am plant of 
equal power, while its reliability is less. 

Ill countries wlnue wood is plentiful and eoal 
scarce, the former is used as fuel for raising 
steam, the boilers being provided with specially 
large furnaces for the purpose. Other com- 
bustible v<'getnble products, sucli as bagasse 
(crushed sugar cane from which the syrup has 
been extracted), are also u.sed as fuel, and in 
recent years tlic househokl and trade refus(‘ of 
eities has been utilised for jiowcr production, 
being first- thoroughly cremated at a t(‘m])erature 
of 2,()01U F. in “ (le.struetors ” in order to destroy 
all organic and noxious substanc(*s, and tlu* hot 
gases being afterwards jiassed tbrougli steam 
boilers. t8e(‘. pag(5 o02(). J 

Gas and Oil as Fuel. In many di.stritds 
combustible gas is derived from deep bore holes 
tlriven into the crust of the earth, and this can 
Ix^ utilised for raising steam in lioilcrs, or to much 
better advantage by direct combustion in gas 
imgines. Mineral oils are also obtained in tlu^ 
same way, and are a valuable source of jiower, 
the oil being conveniently transport (*d and readily 
utilised in internal combustion engines very 
similar to gas engines. As a rule, tlu? oil is either 
sprayed into the cylinder of the engine, or is first 
gasified and used as gas. Some engines are 
adc^pted for the use of crude or unrefined oil ; 
others for petroleum spirit or “ petrol,” ami the 
latter are of the type which has come so widely 
into use for the propulsion of vehicics, launches, 
etc., of late years. The Diesel engine uses enuhi 
oil, not exploded, but burnt in the cylindej* in 
conjunction with a jet of air compress(*d to a 
pres.sure of 800 lb. per sep in. ; the oil consump- 
tion amounts to about 0*4 lb. (crude petroleum) 
l)er liorse-power hour, and the cost inclusive of 
annual charges on capital to 0*3*2d. per horse- 
power hour in an engine of lOO-horse power, a 
very low figure. Oil has also Ixxm used for 
raising steam in boilers, and j)resents some 
advantages for this purpose, owing to its small 
bulk and weight ; but if it wort; generally used 
in this way its cost would undoubtedly rise 
considerably on account of the limited supply. 


'Fhe f()i(‘going source's of powc'r include practi- 
cally all tlu* ag(‘nei(*s gt'nerally in use for power 
production, ljut th(*re are several others which, 
though not as yet availetl of to any material 
exttmf, an* neverllieless within the range of 
practical availability, and Mhieh in the future 
may be utilised to an t*\t(*nt at pre.sent un- 
dreamed of. Water power and wintl power will 
endiin* for (*V(‘r : but c'oal, gas, and oil, it is 
believed, uill sooni'r or later ])c exhausted, or be 
so diflienlf of aeec'ss as to become too eo.stly for 
use in industry. Then it will he n(*eessary to 
turn to jiceount those; vast and inexhaustible 
sources of energy iepr(*.sented hy tlu; Jioat of 
the sun and of the deeper r(*gions of the 
earth, the tid(‘s, tlu; waves f)f thi; sea, and 
even tlu; powc'i* that there is in the ether. 
These* at prc'se'iit can )>e; utilisexl only at pro- 
luhitive* cost. 

The Heat of the Sun. Tt is estimated 
that the* ti*mperatnre of the sun’s surface* is no les.s 
than 10,000” (!., a temperature; of which we can 
form no adeejuate* eeme'e})t ie>ii, tlu; highest teinjun a- 
tun; witli which we* are; aeujuaintod — that of the 
eleetrie; are — being only 3,r)00 (\ Of the; total 
ameumt of lu*at radiate'd from the sun, only a 
minute* fraction re*a,elu‘s the earth, and mueli 
of this is arre'sted in its passage through the 
atiiU)Sj)Ju*re. ()l)S(*)*VHtie)ns sluiw tJuit tlu; aver- 
age amount of heat re*(‘(‘iv(‘d from llie sun per 
square* foe)t of tlu; (*arf h’s surface* fM*rannum would 
suHiee to raise* more than Iwe) teuis ejf water from 
the freezing to the* boiling point ; ohviou.sIy, 
howe'ver, the bulk of this is received in the 
e;epiatoi'ial regions, and it is only in places wh(;re 
the sun is nearly e)ve*rhe*ad, and shines almost 
uninlernipte'dly during tlu; daylight hours, that 
the;re is miieli e'luuice e>f utilising its rays. 
A.ssuming theseeeonditioiis fulfille*d, and that the 
heat r(‘ceiv(*d per sepiare foot is double; the 
ave*rage for the whe>le. eartli, a rough e'ale ulation 
shows that to jaoehice l,000-he)rse pe>we‘r during, 
say, eight hours a elay, the luait ree:eive;d e)ver an 
area of no less than *2()t),t)(K) sep ft. must be; 
ee>llee*te*d. This can l)e aeeojuplished only by 
limans of huge* inirreus, the; cost of which would 
he* enormenis. Sne*e'i*ssful results Jiave he‘en ob- 
tained e)n ii small se*aK* in America. 

As regards terresti i;*.! heat, it is well known that 
the tem|)erature incivases with the d(*pth l)e*neath 
the surface of the eaith, being about boiling point 
at 3,000 yards. It is conceivable that the huge 
store of tcrre^strial heat could be tapped, hut the 
<*e)st iind the difficult it;s would he enormous. The 
subject was very fully discussed by tlic Hon. 
C. A. Parsons in a fiapor road before tlu; British 
Association in J004. 'Flu; matter is, however, 
at present beyond the range of practicability. 
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The Power of the Tides* Tumiiigto tidal 
po'im, on thcoilierhaiitl, we find a vastaadneveT- 
tailing fund of energy upon which to draw. There 
w, indeed, no doubt that the problem could be 
solved at a coat not unduly inflated, though 
present conditions do not favour the execution 
of the extensive works which would be necessary 
in the Hi’s! instance. Tlio tides are due to the 
combined gravitational attraction of the sun and 
moon — sometimes assisting, sometimes opiK>sing, 
one another upon the w«U*rs of the sea — and 
the rotational motion of the eaith, and vary in 
range iUX*ording to the loc;ality under considera- 
tion. Thus, in the Bristol Channel the mean 
range reatdies 3b ft., wheivas at Wexford, not 
far away, tlie range is k^ss than 4 J ft. I’lie funda- 
mental difficulty ill utilising the power of iJie 
tides lies in obtaining a sufficiently liigh and 
constant fall of wat<‘r. On the average, only 
half tlie rise and fall of the tide can Ik^ utilised, 
and that only by the aid of separate high and 
low water resc^rvoiis, t-hc water being taken 
either from the outer side or from tlie high-water 
. resei’voirs, and alloived to flow thw)ugh turbines 
into either the sea or the iow-w/iter reservoirs, 
accord ing to the state of the tide, so as to give 
the groah'st possible liead. Kven then, the hea<l 
would ne(!e ssorily fluctuate between one tiile 
and the next ; moreover, the. luaximuiu regular 
output that could Ik* de]K‘nded ufKUi would be 
that obtainable at neap tkk*. Muck greater 
power could Ik* developed during the spring 
tides, but it is the steady output that is of 
iiatKU’tance in industry. II an efficieiil and not 
too costly means of storing energy wer<* in 
existemee, tliis diffieulty could be overcome. 

The Great Possibilities of Tidal 
Power. Nevei theless, in spite ()f the draw Iwieks 
]>oiiited out, th(*ie arc great possibilities in tidal 
power; it lias lH*en estimated that a constant 
output of fl,800 eli^ctrieal hui’se-jHiwer could be 
obtained, for example, from Chicluvsier Harliour 
by damming up tlu? entrance and dividing the 
large basin thus formed into two parts ; again, 
tlicje is a powerful tidal flow through the Menai 
Strait-s, and by damming th(» latter at both ends 
tind in the middle no less than lI},5tH.)-hor.se 
]>ow'er w'ould, it has b(‘<;*n said, bev^ome available. 
But the most fruitful project of all would be that 
of damming the waters of the Severn in the 
Bristol Chaiuiei, rendering the enormous amount 
of 240,00(1 electrical horse jiower available. The 
cost of the liydiaulic works would of course Ik* 
very heav3% but the sale of the |K>wer developed 
would suffice to cover tJu* interest and other 
charges u|K>n tlie investment. The foregoing are 
not the only place-s itumd our coasts, to say 
nothing of those in foreign countries, where the 
tidal flow tould be conveniently entrapped and 
utilised. But such project.s must be looked ujum 
only as msoiirees in leserm 

ApaH from the regular motions of the tkle.s, 
it is possible to make use of the less regular 
motion of the waves of the sea, but not on a 
scale suffiidently great to be of use for Industrial 
piuposes. This source of power has, in fact, 
tioett utilised for the purpose of blowing sirens oft 


buoys anohored on cUuage»>us shoals, etc., tbi 
rising and falling of the biy>y aetoating an air 
oompieBBOT within it. 

Secondary Sources of Power. TIk 

sources of power mentioned above includi 
practically all which can be called natund 
sources. Various secondaiy sources are in i\nv. 
of which we may select two as being of speeinl 
interest — ^namely, alcohol and zinc. The forme i 
is obtained in great quantities by the distillation 
of the products of fermentation of vegetable oi 
other organic substances, especially potatoes, 
which are giowii largely for this purpose on the 
Continent. The manufactuie of alcoW requires 
the use of heat, but as tliis may be obtained — at 
any rate, in thef. ry — from a portion of the alcohol 
produced, wo may fairly legard the latter as « 
.seoondaiy natural source of power. The utilisa 
tion of alcohol is tffi'oeted more efficiently iu 
engim*s of the internal combustion type, su(*li 
as those' used w ith |K*lrol, than in any other way, 
and attemptiS art' being made to extend the use 
of aleoliol for driving such engines in order to 
furtlit*r the agricultural industries on the 
(bntinent. Alcohol is inferior to pt'troi for tliis 
j)Ui]rM>se, but not so miieh as to put it out ot 
court, and it may eventually be widely adopt-t^d. 

Zinc as a Power Producer. Ziix* 
introtluces us to a new mode of utilisation — 
namely, that of ehemitail combination (ecpiiva- 
lent to combustion) without the evolution of 
heat. This prtK*esH may Ix' carried out so as to 
})ro(lucc (onibustible gases, particularly hydro- 
gen ; the only nsi* of this gas, howx*ver, as n 
jiower-proclucing agent, is in fllling balloons, 
and thus <*nal.)ling them, by viitue of the low 
density of tin* gas, to rise in the air, lifting a 
c onsiderabk* weight. But the use w4ach w'c have 
more pni tieiilarly in mind is that of gentTaling 
elect rieity in voltaic batteries. It eaimoi be 
denicnl tliat zinc is an cxt'cedingly expensi\<* 
fuel. Lik(* alcohol, it requires the expenditun^ 
of a large* quantity of heat for its preparation 
from natural sour(*es. and in this case the heat 
expended is far gr eater tlian the i*nergy contained 
in the zinc produced. Thus, if eeonornieal 
power production wen* in question, it would hv 
preferable to utilise the heat for this purpose at 
once, instead of first pr'CKlucing zinc. 

But llie convenience gmned by using zinc tc 
generate electrical curTcnts far outweighs the coii- 
siderut ioii of costs, and as no other metal meets ilu* 
requirements of the (^asc to anything like the same 
exU'nt practically all primary batteries, such 
tho.se used for ringing bells, operating telephonc*.s 
and telegraphs on a small scale, and performing 
many other useful functions, depend upon zha 
for their activity. These functions too req»iir<‘ 
but little pow^tn* for their performance, 
that, although the power has really to be 
paid for at a relatively high price, its cost is 
negligible, as a ruk% in comparison with othcj 
items of expense associated therewith. Man> 
attempts have been made to use primar} 
batteries for electric lighting and power, but 
they have proved commercial failures, though 
sometimes successful technically. 
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In other word^i, we have somi^ six octaves, rising 
from A^, third ledger lint; below bass slalT, to 
E!^, third ledger line above treble statT. A 
complete band, therefore, eonlined to instru- 
ments of this style can easily be constituted. 
The student w'ho b(‘gins with a high sainiso- 
phone and lakes to a lower one lat(*r on is not 
confused by either the tenor or the bass clef, 
the music for all sarnisophones being written 
in the treble clef. Thus, it is possible to lender 
ten distinct parts with sarrusophones through- 
out. Owning to the facility of utterance, and 
the reedy, organ-like quality of tone of such 
instruments, a laxly of serious young musicians 
might well study together a number of con- 
trapuntal pieces by Bach, Handel, or Mozart. 


SAXHORNS 

The saxhorn family is composed of six 
or more instruments of different sizes, two 
of the models — namely, the soprano in F, 
E!?, or T), and the alto, or contralto, in C 
or B!? — being held horizontally. The others 
arc held verti(;ally, and include tlie ((;nor 
in P or El7, also known as the althom ; the 
baritone in C or Bt? ; the larger baritone, 
called euphonium, in C or B!? ; the bass, or 
bombardon, in F or Et? ; and, finally, the 
large contrabass in B!?, which plays the lowest 
part. The illustrations on the next ])age show^ 
their general appearance, although details of 
mechanism vary in different makes. 

In all these instruments there are usually 
three valves and pistons. Moreover, whether 
for treble or bass, music for saxhorn bands is 
usually printed uniformly in the treble clef. 
So, the beginner, unlike the trombone player, 
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lias not the trouble of learning the tenor tvnd 
bass clefs as w^ell. But perhaps the greatest 
convenience in teaching such a band is that the 
lingering of each instrument is almost identical. 

Proportions of Different Models. 
In the formation of purely saxhorn bands, 
their numerical relations are made up so as to 
get a fair balance of tone. If we take a band of 
twenty-two performers, one soprano in Eb 
w'ill sufiice. No matter how big the band, the 
penetrating tone of this instrument docs not 
need to be doubled. But the main melody 
])arts will be laken by three first sopianos in 
1)?, these being supported by tw'u, seconds in 
the same kt‘y. The soprano is the smallest 
saxhorn, ami, although played horizontally, 
the coiling of its tubing dilfers from the; comet. 
Next there will be tw'o aUos, or contraltos, 
called also flugelhorns. Then we come to the 
v(Mtical models with the lx;!! pointing upw'ards. 
'I'here will probaVily be four of the smallest 
model, called the tenor, or althorn, in Eb. 

The richness of tone will then he increased by 
two baritones in Bb, a somewhat larger type 
of instrument. These, again, will be supported 
by the eu])h()nium, or baritone, with extra 
largi; bore, in B b. M’'hen there w'ill be two 
l)ass(;H in Kb, one bombardon in Bb, and one 
contrabass in Bb, playing an octave lower. 

Compass. The compass of the smallest 
iivstniment is two and a half octaves, from Fjt, 
third ledger line lx;low treble statf, to (J, second 
ledgtn* line above it . The Dl? model goes a tone 
deeper, altliough this note,, if used, should be 
indicated in the music as C, below five ledger 
lines, that Ixung the lowest not<; possible. The 
fiugelhorn in IP, with its three pistons dowm, 
gives actually E, third space bass clef, although 
this is indicated as F|^ third lodger line Ixslow 
staff. The tenor in E b has a compass from Ajj, 
second space bass clef, written in the music as 
FJ^ third ledger line lx»low treble clef. The 
baritone in Bb goes down to E, first ledger line 
btilow bass staff, written Fj^, three ledger lines 
Ih?1ow treble staff. 

The euphonium in descends actually to 
Bb, stHiond ledger line below bass clef, and 
ascends to three octaves above. The bombardon 
ill E!?. goes down to Eb below' fourth ledger line, 
bass clef. Hcckoning by the length of organ 
pipes, it will thus lx; seen that, to get the notes 
named, the length of tubing in the different 
models ranges from a litth; over 3 ft. to nearly 
16 ft. in length, and when the contrabass, giving 
still deeper tones, is considered, further coiling 
of tubing is necessary. 

PosiHon. The soprano, alto, or flugelhorns 
must be held horizontally, whilst the vertical 





models> oapecially the largest patterns, are canted 
sotn^what to the right for the convenience of the 
player. Grasp the instrument firmly niith the 
left hand; the right hand must be kept free 
for the use of the pistons. Sometimes the little 
finger is placed in the hook provided ti) keep the 
saxhorn steady ; but this is not recommended by 
all teachers. Holding the instrument firmly with 
tho left hand, place the first, second, and third 
fingers respectively a quarter of an inch aliove 
the buttons of the three pistons. Rest the 
thumb under the main tube between the first 
and second valves. The action of the right 
lingers must bt' from the knuckle-joint only. 
Avoid curving them, but let the fingers move 
flexibly, quitjkly, and firmly. 

Without blowing, try the following finger vkvv- 
cise, beginning .at metronome time M.M 120, 
and working up to 208, thus - I 2 11, .‘12 1,2 1 3, 
2 31, 1 and 2, 2 and 3, 1 and 3, I 2 and 3. 
These arc the chief depressions and liftings 
necessary, and should b(^ done cleanly, without 
pausing or Juirrying. By such movements the 
]ing<*i’s and lips of a fairly iiccomj)lish<'d eupho- 
nium player can control 
every int<‘rval in tlui com- 
pass of five octaves, e^'ell 
when mounted in the 
saddle. 

As ill a pianoforte 
string for the high noU 
the metal is shorter, 
thinner, and lighter, 
and for tlie low bass 
strings, where im- 
mense length is 
impossible, this is 
compensated for by 
extra weight ; si», 
whilst the smallest 
saxhorn is very port- 
able, the big con- 
trabombardon, by 
liaving an increase 
of bore, is not so 
long in the tuU* 
as, scienlilically, it 
ought to l)e. Never- 
theless, it needs a 
strong man to play 
the monster efh^e- 
tively on parade, 
and When this is 
very grand. 

The fielicot). These deep-toned iiislru- 
nij^ts are sometimes iiuule eiivular fashion, to 
thfew the chief weight on to the left sliuulder. Tin* 
pl^er then passes his head through (he centre of 
liie cd and the bell advances over t he lef t . This 
model is known as the // elicon. The shajx’ is mar- 
tial, but it is doubtful whether the vibration is as 
fi'C^ asin the upright model, so much surface iKung 
damped by pix^sure on the shoulder of the jilayer. 
The effect* on the performer himself is no more 
deafening than it is w'hcn the foot of an organist 
depresaes the lowest pedal notes in church. Ho, 
therefore, is not the best judge of the disturbauce 
ho occasions when he pla 3 rs a wrong note. 


Uoiiilnii'dun (K llal> 

done, tile dee[) 
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Cleaning the Instrument, If s 

piston>button sticks, unscrew the cap, take out 
the pump, and clean it carefully with soft silk. 
Unscrew the cap at the bottom of the valve and 
pass the silk through it. Kescrew the valve- 
cap, and .sprinkle a few drops of water — very 
fine paraffin will last longer — on the pump 
Itefore replacing it. This should now be found 
to work frec'ly. If not, a new spring may l )0 
retpiired. They cost about Is. (kl. a do/.en. For 
lubrication of th(‘ pumps, ncvt‘r use ordinary oil. 
Many players polish ( {irefully the outside of an 
instrument and iicnor attend to its inside. The 
result is that dirt, Jillowcd to accumulate, deposits 
itself unequally at tlic bends. In course of time 
it ix'ivcptibly flatten'^ and throws the instrument- 
out of tunc. Once a mouth a careful jilaycr, 
however, will drive a sponge, dipped in milk, 
through the tubing. S(|ueeze it into tli^* end of 
the mouthpiece, then blow sharply. If the 
sponge sticks owing to dirt, a leaden bullet, or 
bullets, will soon force it through. An unclean 
brass instrument can easily become a bacterial 
incubator. 'I’o a prrfonma* who is careless in 
taking lm*ath, a 
foul instrument i« 
part iculflrly danger- 
ous. It is a fallficy 
to believe that 
kci‘j)ing one’s in- 
strument clean in- 
ternally w ill in any 
way upset its 
“bearings” or 
, ^ inlontition. 

Detach the 
moiit h piece. 

^ This the begin- 
tier should 
carry in his pwket 
to practise 
whenever he is able. 
'rht‘ first thing for 
a- studtmt to iinder- 
stamlwheii he takes 
up any member of 
tile saxliorn family 
is t h e e o r r e c t 
nianuer and the 
])rinci|)les of blow- 
ing. I’nliko the 
rijcil of a hautboy, 
the .small cud of a saxhorn is not put into the 
mouth. Jt is placed against the outside of 
the lips. Here, instiaul of Ixang Ijeak-shajied, 
as in the rlarionets. the moutJipiece is a snuil! 
metal cup, ending with a sliort tulx; and bitv^d 
by a flat margin. 

Although the biggi'st saxhorns naturally need 
a big eiip, the manner of blowing is the .same 
for the smallest as for tlu‘ largest. The internal 
shaixi of this bowi has an iiumenst' influence over 
the quality of the tone prexlueed, because th<‘ 
initial vibration of the instrument is generated 
within the mouthpieci*. Kven as the fuimol- 
sha])ed cavity belonging to the French horn 
jiroduccs a''jK*culiar softness of timbr<\ so a very 
shallow' cup, as in a cavalry trumi^et, will give 
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a hard, brassy effect. For general purposes, a cup 
of medium depth for each meral>er of the family 
is l>est, as it is less tiring to play. If there is 
much brilliant staccato work in a solo, how- 
ever, the bandsman will often slip on a shallow- 
cupped mouthpiece. There being considerable 
difference in the lips of players, mouthpieces aro 
sold in three sizes. A band of negroes, organised 
at Mafeking, nevertheless, required a special 
No. 4 size to fit abnormally large lips. A boy, 
on the other hand, who takes up a small saxhorn 
should choose No. I size, or he will lind difficulty 
in articulation. To obviate delay in changing 
this part of the instrument, adjustable mouth- 
pieces can 1)0 purchasc'd. By sennving in the rim 
the cup becomes shallower, and on screwing it 
out the bowl is deeju'ned. Oval mouthpieces 
have been tried, but unless adjusted to llic lips 
with great care they spoil the best performance. 
It is well to have one with a rim of silver, or, at 
any rate, electro-plated. According to the size 
of the instrument, silver mouthpieces cost frofii 
3s. to (is. ; olcctro-j)Iated, the price is from 
Is. lOd. to Ss. In brass, the cost is from lid. to 
2s. (id. ; but this nudal, if not kept vxny clean, 
is poisonous. In cold w^cathor, if the player's 
lips are cracked, verdigris wmU oaus(‘ ulceration, 
and sometimes serious trouble. 

Place the mouthpiece against the ccntr<‘ of 
the mouth. Tw'O thirds of the ciroiimfcrencti 
of the rim should covct the u[)p(‘r lip, and the 
remaining third the 1ow<t lip, ITohl tlie stem 
of the mouthpiece horizontally. The j)r()du( tioii 
of tone from any tubular instrument is the rt^sult 
of a s(*ries of minute explosions. Thesi*. being 
echoed or reflected within the air ])assago, are 
magnified according to its hmgth, so that the 
longer the tubing the deeper will be t he harmonies. 
It is important, therefore, in the first instance, 
to set the vibration going eorrecjtly. Jnllate 
the lungs moderately. If too large oi- too small 
a breath is taken the tone cannot be produced 
and sustained with ease. At lirst the student 
will find that his lip-muscles lack power. By 
constant practice it is possible to diwclop them 
so that eventually he may be able to era -k a 
Brazil nut by his lips without using the teeth. 

The Facial Muscles Exercised. 
Every “ brasKS instrument player employs, 
unconsciously, five sets of facial muscles, and 
it is well for him to appreciate that fact. First, 
his playing depends, to a great extent, on the 
responsiveness of the circular muscle tvhioh goes 
round the opening of the mouth like a broad 
elastic band, and is known as the sphiurter^ 
Secondly, he brings into play the elevator of the 
upper lip, which extends towards the eye. This 
raises the angle of the mouth and biilgc^s out the 
cheek below the eye. I'hirdly, he uses the de- 
pressors of the lower lips, which extend from 
the mouth downward over the chin, as well as 
the elevator of the lower lip. Fourthly, he 
exorcises the small muscles whicli act on the 
corners of the mouth. Lastly, his playing de- 
pends, to a great exUmt, on the strength of the 
buccimUorf or “ trumpeter’s muscle.” This lies 
inside the cheek, and occupies tRo interval 
between the jaws, rising behind the w'isdom 
5132 ^ 


teeth and extending to each corner of the 
mouth. 

In expelling air from the mouth, as in blowing 
a saxhorn, the buccinator muscles must be 
contracted to prevemt bulging of the cheeks. 
Therefore, without inflating the cheeks, press 
the mouthpiece gently upon the lips, force the 
breath through them, articulating the syllable 
“ doo.” This action causes a quick withdraw'al 
of the toi\giie-Uj), so that the breath is expelled 
in a thin liu tiering sheet, and produces, by the 
whirling vibration within the cup, a distinct 
tone. 

Tighten the li}>s still more. Press the mouth- 
piece haider and articulate the syllable “ tee.” 
This, with a little practice, will give an octave 
sound above the ” doo ” made with the relaxed 
lip. The constant varying action the muscles 
of the mouth, contracting and expanding at the 
Avill of the player, is analogous to that which 
takes place in tln^ vocal cords when singing. 
At the same time, it is assisted in a marvellous 
manner by the excretory ducts, at the root of 
the tongue inside the clieeks, giving forth the? 
necessary lubrieation for the muscles, so that, the 
player is nc>t unduly fatigued. 

What is calk'd fmiguimj a note is done by 
articulating either of the syllabk'S mentioned 
will) t'xt.ra eni])hasis. The stroke need not he 
hard or the tune will be harsh. 

The First Tone. The first tone to obtain 
is that which the instrument gives most easily 
Avithout touching any of the pisttms or buttons. 
This, in notation, is designated fl, second line 
treble clef. Noav, it should b(‘ nndi'rstood that 
in saxhorn music, avIkuh' the treble clef is used 
for all printed parts, exercises for one instrument 
can be perfornn'd Avith almost equal (‘ase on any 
other. Thus, (.’, Avritten third spacer treble clef, 
Avhen ])layed on the El> saxhorn, sounds auto- 
matically not i \ but F*’ below, or a sixth lower 
than the notation. 'riie same (1 on a B!> 
baritone sounds B!> below, or a ninth low(*r than 
the Avritteu nuisie. 

So, Avliatever key tin' instrument is known by, 
that key gives its root note' Avhon the O in the 
music is played. This simplifies matters for 
the beginner, althf)Ugli it complicates the task 
of the composer, since it is he, and not. the 
performer, Avho does the Avork of transposition. 
But if the student wishes to cheek the first 
AATitten note, G, by the piano, he must do 
the transposit-ion for liirnsclf. Thus, in'^an F 
instrument the G must, be eheektHl. by 0 on the 
piano ; in an E !? inst rument the G Avill agree 
Avith B 1? ; on a 1) instrument the (t will be A : 
on a B7 saxhorn the (il will be P ; and on a C 
instrument ()nly will the be G. To obtain 
the AATitten G. then, elose the lips natumlly. 

Use very little })r('ssiire against tlio mouth- 
piece. BIoav moderately, ])ron()uneing mentally 
” doo,” withdrawing the tongue qtiickly so as 
to sustain the breath and set the long column 
of air within the tubing into vibration.’ Although 
this first attempt may seem a serious operation, 
the student must not look solemn, for the correct 
appearance of his lips should be that of the 
comers of the mouth sliglitly drawn up, as in 



smiling. U^must^ therefore, bring into pky what 
is known as the ristorial, or laughter, muscle, 
a narrow bundle of fibres running horizontally 
from the comer of the mouth to the angle of thTe 
lower jaw. 

Counting slowly, mentally, try Ex. 1. Hr-ving 
played these ten bars softly, re]>eat them 
quicker, with more force, and then with difftTcni 
shades of tone — very soft, soft, nuKlerately loud, 
loud, and very loud. Practise next iuereasiug 
the sound, or getting a eresireiido in ea^h bai*. 
Afterwards begin as loudly as ])ossible, a.nd 
diminish the sound in each bar. By sucli means 
the first note will be playcxi w ith confidence and 
effect. 

Harmonic Tones. The saxhorn student 
will understand that, by the laws of acoustics, 
eveiy tube of which the vibration is controlliHl 
Ex. 1. Sloiv. 


We now get the real open tones, no portion of 
the entire tubing being closed. The result is low 
FJ {or G?),C| (or Dl^), Fjt (or Cl^), Alt (or 
B!?), (or^D[>). and Fit (or ^ By 

tabulating these notw, the student will i)e able 
to identify the fingermg for any sound in the 
chromatic scale, from the low' 0 upwards to 
top (* ill semitoru's, by inserting, in ascending 
the scale, shcM})s bet\vc‘en the whole notes v-nd 
flats between the same in descending. The 
numer}t.ls 1, 2, 3 iilways imiieate the pistons 
manipulated by the first, second, and third right 
fing(*rs, and a zero is tlic sign used when no pistons 
an* d«‘}Messed. Thus wc have the entire fingering 
for every usual si'ze of saxhorn. 

The Key of C. Jk'fore attempting tt> play 
the (‘fit in* scale, flu* student, except on the 
bombanlon, must a<‘eustom himself to blowing 



f t 






3^ 


4 

--3 


-V- 

3^ 


■3^'' 


-j: 


c 


3 - 3 - 3 ' 


by lip pressure and force of the ])ljiyer\s bieaih 
gives forth a si'ries of in(lepend(*nt tones. In tin* 
saxhorn, w'hetlier small or large. Ailicn none of 
the valves are dc})ressed, six so-eall(‘d o[M‘n 
notes are articulated, aeeoiding to the slackness 
or tightness of the lips and ])ressure of blowing. 
These harraoni(‘s, which the stiul(*nt should write 
out in notation, are i\ tirst lorlger line below 
staff, (1, C, E, Cl, and (\ ascending fnmi the 
bottom note, together with their enharnitmie 
equivalents BjT. Fx, Bj, l)x, Fx, and Bf. 
With the first valve down, thereby ojiening a 
further length of tubing, the s(*iies b(‘eonies a 
tone lower, so that we have the 2. 
hamionies B!?, F, B?, D, F, and 
Bt>, w ith their enhaniKmies as 
before. 

Releasing tlie fii’st valve an<l 
putting dow'n the second, the 
(!olumn of air is slightly 
shortened, with the result that 
the harmonies now are Bt- 
Pi Bt Di Pff. mid nr. 
with their cliroinatie synonyms. 

Depressing the thiiti valvt^ alone, the air- 
column is extended, and the series bei^oiues 
A, second ledger line below treble ck f, followed 
by A, Of, and A above, with their musical 
doi^Plis. The same results are obtained by 
releasing the third valvi* tind ])iittiiig down the 
first and second pistons logetht‘r. If tlic sec<.»nd 
is raised, and the first and third valves are 
depresi^, the harmonics given are low (I, with 
the D,’G, B, D, and G above, together with their 
nomiital alternatives. Release the first piston 
and put down the second and third together. 
The result will be Ab, Et>, At>, Cfc E!J, and Ab. 
with tho identical sounds markc^d by shar jis. 
Finally, open the maximum length of the air- 
columrt by depressing all three pistons. 




the low' in >tes. ( Jet 1 hese slow ly at lirst , until, by 
repeated practice*, the lij) gradually strengthens 
itself. In aseeiiding a scab*, the ])re.sstire of 
tin* mouthpiece must be gradually increased, 
and the liiJ, at the saun* lime, more iuid more 
tiglitcned. In descending the scale, on the 
eontraiy, the ])ressur(‘ of tin* mouthpiece must 
l»t‘ gradually lessened, w^hile the musel(*s of tho 
lips relax th(‘mselves in like manner. Ajiart- 
from the attack of a not<‘ by tin* use of the 
sylla' d( or “ tei*,*’ with nion* or less 

enqihasis. the sustaining of the sound by steady 
bk»wing to pr(»duce a satisfactory tone is of 
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eijiial importance. I’his is only acquired by the 
slow practice of scales, espeeially. in most models, 
in the lower register-. 

Breathing. Another rmitterfor thcKstudent 
to note is the art of taking a fresh breath 
eorreetly. This must be dune noiselessly, without 
p.-rceptible movement of the body, and never, 
if avoidable, in the middU* of a slurred phrase. 
Some players, with abnormal lung capacity, can 
kee]) the vibi .uion going miKih longer than others. 
Such men are most useful for the big bass tubas. 
Yet, Avith ex(‘r’eist*, ey(*n the nariow-chested 
student will able to* develop his skill in thia 
respect, fidialing, wJieii taking a fresh breath, 
should kr done from the corners of the mouth 
or through the nostrils, and never from the 
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instniment itself. Endeavour to get the notes 
in Exorcise 2, from the low C to the C above, in 
good tune. 

Descend the octave in the same way. Then 
construct exercises out of the scale. Play them 
in correct time, so as to accustom the fingers to 
depressing and releasing the pistons cleanly. 
Having articulated each note with a separate 
breath, bind them together in threes, so that only 
one tongue-stroke is applied for each group. 
Do not hurry over this. Take a fresh’ breath 
quietly before each triplet, without interfering 
with the time [Ex. 3]. 

Thorc^ are. endless ways in which, by trans- 
position, the scale of C major, and other scales, 
<!an be practised. Thus, link the first two notes 
together by articulating on the C and D the 
dissyllable “ too-ce.'’ Then sound the four 
notes above staccato, articulating “ tee for 
each one. In de.s(;ending from the B to the A, 
link those notes by pr()nf)unoing mentally “ teo- 
oo.” Then l<d- the tongu(‘ strike “ tci^ ” for the 
remaining notes, giving a long “ doo ” for the 
final C [Ex. 4.] 

Nuances. An easy key, after C, on the sax- 
horn is F major, Avith (uu* flat. B. But what is 
known as light and shade in music rccpiio's much 
practice. The student, therefore, cannot lM‘gin 
too early his exercises in wluit are known as 
nuances. Try to get distinctly the oetavt* of 
sounds in the key of F, from the first space to 
the F on the tifth line, making a crescendo, and 
then a decrcsceiido in one breath on each not(‘, 
whilst counting mentally two very slow beats 
[Ex. 5]. 

When the scale of F has been mastonsl in this 
manner, ascending and (leseeiuliug, the sfiident 
will find no difficulty in playing the “ National 
Anthem ” [Ex. 6]. 

Another kt‘y whioli brings out many beautiful 
qualities in the various meinbei-s of tjie sc.xhorn 
family is B!?. In the natural seaU^ of (\ th(‘ 
seventh degree is marked by B, whi( h, in (lennan. 
Ex. 4. 



is dcsi^ated H, pronounced “ Ha,” following 
their A, spoken “ Ah.” This is equivalent to an 
Englishman calling the semitone above A “ Hay.” 
But this H in the German scale gave one of 
their greate&t musicians an opportunity to 
compose a beautiful fugue on his own 
name, “ Bach.” For this reason alone, the 
Germans are justified in keeping the letter H 
in their musical alphabet. So they have no 
B!?, our B!? being known as their B. Tn the 
military band, B[> is the key in wffiich most 
of the clarionets, as well as the larger brass 
instruments, are pitched. Hero we are treating, 
hoAvever, of music written in Bt? rather than 
the actual notes that are played by transposit ion. 
Incidentally, it will be well for the student now 
to acHpiaint himself with the abbreviations and 
rests used frequently by copyists of music parts 
in brass bands. 

Music Copying. Bandsmim frequently fill 
in their spare time by part-copying. The pay 
is twopence^ or threepL'uice per folio, and when 
speed in penmanship has been acquired, such 
work is not to be desi)ised. In Franco, many 
years ago, the grcjit poet Rousseau ke})t tlic 
“ wolf from the door” by sudi means, and his 
“ ^lusical Dictionaiy ” lias a long article on 
the subject of music copying. The intelligent 
stud(‘nt, therefore*, when his lips gt‘t tired in 
])ractising, may lind prolitabU^ recretdion in 
waiting out the exercises for his instrument- on 
music-j)aper, so that musical caligrapliy may, 
by-and-by, come to him as readily as that used 
for Oldinary eoin'spondenee*. M\) avoid the 
labour of writing tlui saints notes or jiassages 
many times, a minim crossed by a single thick 
line re})rcHi‘nls four quavers, and a (U'otchet 
erosscsl by two lines equals four semiquavers, 
and so on ; whilst an oblique stroke with a dot 
on either side of it implies a repetition of the 
previous bar. In tliose saxhorns used chiefly for 
filling in hannonit's rather than playing melody 
])art«, the performer may (*xpeet to come across 
a couple of vertical strokes in a bar with, pei haps, 
the figure 0 over them, or a long horizontal 
stroke with a 10 above it. Sueli signs indicate 
that he? must cease j>laying for e.s niany bars as 
are specified by the uumb(?rs. 

Try the scale of B7 major, tonguing each note 
four times, and observing the abbreviated signs 
lEx. 7]. Now' link (‘ach note of the scale with 
the first B!?, so as to get distinctly the succes- 
sive intervals. Allusion has been made to the 
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muscli‘s of tlie mouth \vlH(*h inlluonce the pro- 
duction of the Hound on tiio saxhorn : tnit urdoss a 
careful ap])reciati(»n of such sounds is cultivated 
by the nervw of tin* ear, although the force of the 
blowing may Ix" correct, the pileli soutuhnl by tlu' 
instrument wtll leave* much to l)e d»‘.sircd. It is 
the ear of the ])Ui.y(‘r which must guides him to ilie 
relative distances of height and depth c)f the 
tones, so that the sounds may be in good tune. 
After getting the first Bi’ ])ro]»eiiy, slur the 
V and 1) together with a “ tee-oo,” as alri*?vdv 
explained. 

A whole tone above the (! comes the D. J.*ink 
that with the by another mental t('e-oo.’* 
But the E!? is t»nly half a tone higher than 
the D, because the first seraitone in a maj<»r 
scale comes between the third and fonitli degree, 
whilst the second semitone occurs iKdween the 
seventh and eight, and the same in descending. 
In whatovcT major key the student is practising, 
the places of these half-noU*s must- always be 
borne in mind fEx. 8]. ' 

G Minor. Ihc minor scale whicli has the 
same signature as Bl? major begirts a minoi 
third lower than the B h just played. It is then - 
fore G minor. Try this s(uile through two 
<^laves. Remejmher that, in tin; melodic minor 
form, the half-tones occur Ixdw'Ci’n the second 
and third and seventh and eighth degices going 
up, and the sixth and fifth and third and second 
coming down [Ex. 9.] 

To foiliiliarisc his fingeis with com*ct piston 
m^ipulation, the student can ronstriiet many 
c'xorcisea on this scale. Then, by varying the 
time, writing the same exercise out in thnxj-four 
instead of four-four tempo, his playang will lx* 
improved p^ofitabl^^ In an illustration we here 
give> one stroke* of the tongue must suffice 
tot evciy two notes Jinked together h^'^ a sliii. 
hi eaoh case, alightly relax the lips for the sc.hhukI 
note. In violin playing all notes placed under a 



.slur arc' performed with one l)o\v : likew'is€\ on 
the sHxhoni, all notes constituting a. similar 
phras4* should he articulatcKl hy one lu’cath. 
Vet tin* student should he careful not to exag- 
gi*rat4‘ th(i gliHsando elleel [Kx. 10 1. 

Bi> Minor. Ua\ing essayed the ivlativo 
minor of Bl^ major, try the key of B!? minor in 
its melodic form. This, heung the rehilivcj minor 
to l)t^ major, has five fiats, B, E, .-\, D, (h By 
this time the c iuhoiKdiure of tin* student should 
he fairly under control- hy (‘mbouehuie is 
tueant, not m<‘rely tin* mouth})ieee of tlui sax- 
h(»rn, hut tla* condition of the lip-muscles and 
facility in blow ing. Without difficulty he should 
he a])lc, therefore, to obtain, hy iuercaised lip- 
pressure, th(‘ higher notes of the se(*oud octave, 
if they demand special exeat ion it is hetUu* not 
to fom^ lh(‘m. hut to eonlinc* praefiee to the 
lower octave until this can he played wiUi 
faeiJity in cpiirk time and in all tlie different 
exi'reises hy Iranspositioii |P]x. It] 

Having proeec^de ’ from Bl? major to G minor, 
and thence to Bl? minor, with five flats, try Ol? 
major, with six flats, which an* as many as the 
student need IrouhU* about in saxhorn playing. 
1’his scale is eontint'd to one octave, from G on 
the second line to above the staff, low fiddle 
(i, so far as concerns wTitten music, not being 
within the ordinary saxhorn compass. Hej'e 
all the notes arc fiats, excepting F, whi(*h is 
natural. Tu this key, however, double fiats 
arc likely to pn‘S(*nt tliemselves. In that case? 
the note* .so maiked is deprt'ssed a wJiolc toiU‘. 
'riius, B.^!? is played with the; same fingering as 
A Cl Fl’l? in the same manner as DC,Al?l? like 
(It), and so on. Exercise 12 gives the scale. 

Sharp Keys. As much attention must lx? 
given to the sharp as to the fiat keys. Although 
GI? major has six fiats, the key of (!£ has one 
sharp, F. Tlu'n come in su(‘ecHsion the keys of 
1), with C as its s<»cond sharp ; A, with 0 as the 
third sharp; E, with D as the fourth sharp; 
B, with A as the fifth ; and Fi;, with Ejj as the 
sixth. TJu^e are no more difficult to learn 
than flat keys, thanks to the different lengths 
of tubing — o"pen(‘d up on depression of the pis- 
ton.s —being arranged equally to admit of the 
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temporamont in tuning adopted for the piano- 
forte. The varioiw saxhorns, indeed, are no 
more difficult to blow and loam than the comet, 
and are equally applicable as regards the fingering, 
execution of rapid passag(‘H, and double or even 
triple tonguing. To acquire a brilliant and 
spirited articulation of staccato notes, try the 
scale of G major with doublc-tonguing. The 
action of the tongue is that of pronouncing the 
dissyllable “ too-tle.” DitTcrcrit particles of 
speech a!’(^ recommended by foreign teachers. 
For triple -tonguing the usual trisyllable is 
“ too-tlc-too.” Hence the expression in our 
language of “ tootling ” on a wind instrument. 

Fingering. In music, the note G, from 
which G major begins, has always had much 
significance, for it furnished the “ licliunos ” 
of the Greeks, the first note of the jvolian, or 
ehureh mode, tlic loAvcst note of tlu^ grave 
hexaehord as of tlH‘. violin, and gave the letter- 
name to our treble clef. (^)ns<‘qucntly many 
old melodies are writtem in this k(‘y, and, coming 
to the saxhorn, the student will rc^meinber that 
the first sound (‘lieited was G on the second line. 
Now get the G, octavo below, with tlic first and 
third pistons down and a slack lip. Witli the 
first and second pistons down, get the A above. 
With the second down, get the B. Now sound 
half a tone higher, without depressing th(‘. 
fingers. Putting down the first and third, play 
H. Employ tlio first and second tor E. For tin; 
n use the second only. Then sound tin* ()p<‘n (J 
with the pistons up. (Jet A with tJie tirst and 
second valves down. Sound B by putting do>\ n 
the second finger only. Tlu; op(‘n (\ half a 
tone higher, should be easy. Ihit down the first 
finger for D. Release this ])iston for F. Put down 
the second finger for F ]». Finally, sound the open 
G, tightening the lips. Return to bottom (J in the 
same manner. 

D Major. Next try I) major, witliin a 
compass of one instead of two ocjtaves. Begin 
with the D below the staff. For this, put 
down the first and third ])istons. For K, 
depress the first and second buttons. Put di)wn 
the second finger for Fjf, and then sound the 
optm G above. For A, put down the first and 
second fingers; for B, the second finger only; 
and the same for GjJ above. The first finger 
depressed will give the octave O. Return in 
the same manner. Still doublc-tonguing each 
note, take the scale of A major, with thns* 
sharps, through two octaves. For bottom A, 
put down the first and second fingers. Deprcs.s 
the second finger only fo^ B. For Cjf put down 
all three pistons. Depress the first and third 
only for D, and tlic first and second for K. FJ 
is produced by lowering the scMJond piston, and 
off by putting down the second and third fingers 
together, whilst the octave A is sounded by 
means of the first and second. 

With increased pressure of the lip, get the B 
by the second piston, the (^2 by the first and 
second, and D with the first. E above is an open 
note. Tlien comes FJ, produced with the second 
piston, Gif by tlie second and third fingers, and 
top A by putting do\^'n the tirst and second. 
Itesoend. the scale in the same way. 


£ Major. Proceed to E major, with four 
shar})s in its signature, through one octave. 
Sound E on the first line by lowering the first, 
and second <ifinger8, F by depressing the second, 
GjS with the second and third, A by the first 
and second, B by the second only, Off by the 
finst and second, and Djjl by the second only. 
Top E is an open note. Return in similar fashion. 
Try B major, with five sharps, through t\io 
octaves, beginning with B below tirst ledger line, 
putting down the second piston. Triple-tongue 
each note. 

Having e.xecuted a “ too-tle-top on B, get tlio 
same articulation on Off, putting down all thren^ 
pistons. Ucleasc the first finger for 1)3?, Depress 
the timt n.nd second pistons for E, the second only 
for F 3 ;, th(i second and third for Gff, the first f()i‘ 
A^, the second for B, first and second for 
and the second only for DJ. Release all jiistons 
for E. Put doAvn the second for Fjt, gradually 
tightening the lips. Depress the second anil 
third pistons for Gjt, using the first only for 
Ai, and get to}) B by putting down the 
second finger only. Descend the scale in the 
saim^ way. In saxhorn music the scale of F 3 J 
Avith six raising signs, is seldom U8(^d, its .synonym, 
Gl7, AvitJi six fiats, sounding the same and being 
easier to play. Should the shar]') key, however, 
bo employi‘d, remeunber that when an Fx 
occurs it must 1)0 lingered like Gr> Gx being 
played like D jj, (Jx like A, and so on. The 
minor .scales r(^lat<‘d to the foregoing sharp k(‘ys 
])r(*sent no more diflieulty than those identified 
wifh flat keys. 

1'aike, for inst.anee, E minor, the rt‘laiive to 
(J im-.jor. Sound E, first line treble clef, by 
putting down the. lirst and second lingers. 
Broiluee tin* next note, P;|j, by depressing 
the seemid piston c>nly. Theii comes G fl, an 
open note, a half-tone above. Put down the 
.second finger for A, and tlie same for B, a tone 
above. For ( / ^ put down the tirst and second 
piston.s, and thi; .second only for Dif. The E, 
a semitone higher, is o}X‘n. Returning, ))ut 
down the first piston for D £. (.1 3 is an open 

note. 1’hc second piston gives B. F(.)r A, 
use the first and se.cond. G is an open 
note. F i{ is }>roduced by tbe second piston 
only, and E w ith the first and second as before. 
Thus, in the melodic minor, F, C, and D are 
shai])pned in ascending, but the D and are 
made natural in descending, and only the F is 
shaip. So as to impress all the major and minor 
scales on the memory, the student is advised td 
w rite them out on music-paper in their proper 
order, placing the fingering above each note. 
Presently, no matter what' key a piece is m» 
familiarity with its .scale, both in the major 
and minor modes, will enable numerals over the 
notes to be dij^jjensed with, and the fingering 
will apparently come of its own accord, 

Appoggiatura. We have seen that the 
correct performance of saxhorn music greatly 
depends on familiarity with the different grad'.i- 
ated series of sounds applicable to every key. 
Unless, therefore, each scale is studied incle- 
pi*ndently, and the fingers as Avell as the lips ho 
exercised together, so that, no matter Avhat the 
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signature is, the performance will be rendered 
with facility, the saxhorn player cannot expect 
to excel on his instrument. So the scales are 
those ladders of sound w’hich have to be climbed 
if the top of the musical building is to be reached ; 
and the sooner their various rungs are mounted 
the Ixittev. But these more important exercises 
can be pleasantly alternated with study of the 
embellishments or graces whi<;h frequently 
occur in written music. The simplest of these 
ornaments is the apjuxjgiatnra. It is merely a 
little npte which leans upon a big om* when 
piayi^. Although smaller to the eye than the 
princi^t note, in performance it is given one half 
the value of the latter ; but when crossed by a 
small line, the little note should last only a 
fourth of tliat which follows |Ex. 131. 

The Turn* The turn consists of three 
gmee notes played bctw^con, or after, a principal 
note. It is sometimes ternu^ gruppHto^ an 
Italian name for a series of notes grouped 
together. Such embellishments, in former times, 
were introducetl at the discretion of a jrlayer, 
and it was considered clever to insert what w^as 
called in our country a “ double relish.’' Such 
improvisations to-day are bad form, as tlicy 
a^'e ccmtraiy to the intentions of the composer. 
The turn is maihed Viy a horizontal A small 
sharp beneath this sign indicates that the lowest, 
of the three extra notes must be raised a semi- 
tone, whereas, if the sharp is above the sign, th(‘ 
upper grace note has to be treated in tliat 
manner. When a sharp occurs both abov<^ and 
below' the sign, both the upper and lower grace 
notes are raised a semitone by the playcM*, the 
same rule a])plying as regards flats, the per- 
fonner then thqiressing both the lowest and 
highest grace notes in similar fashion | Ex. 14]. 

The Shake, What is known as the 
im^sing shal'e is the same note tw'ice repeat(‘d 
with the semitiuie above it, without interfering 
with the time in which the other nott‘s of a bar 
iwv performed. But the trill, or longer shake, 
necessitates a rapid alt(3mation of the note 
marked w’ith that w'hich is the next tlegree above 
it. On an instrument with pistons, playing a 
trill neatly and rajiidly can <mly be effected by 
constant practice, and by keeping the valves in 
good order. Try the shake on (’ in third space. 
(’ouple.tluJ^ with the semitone below by putting 
dow'n the second piston for B. Begin very 
slowly, playing B, C, B, C on four beats. Then 
sound B, 0, B, and C, Ji, as two triplets, ea -li 
on one bt‘at. Next, play B, C, B, (J as four 
(|uavers on one beat. Still increasing the sfK*ed, 
exyicute the tw'o triplets as hefon», making six 
quMS^ to one Ix'at. Tlien d(nible the speed, 
and play a group of eight semiquavers to one 
l)eat, finally getting four triplets of semiejuavers, 
or twolve notes, to one beat. 

Try the next note of the scale, hut an oetav«* 
lower, by putting down the first and third piston 
for D, and alternate that w^ith the open low' (’. 
To move two fingci’s instead of one evenly and 
rapidly is, of course, more difficult. Proceeding 
to the next note, E, a further difficulty confronts 
the student, for, whilst the first finger is kept 
down for both notes, the shake is executed by the 
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third and second jiistcms, and the third finger Is 
the w(‘akest of the Inind. ft therefore demands 
an extra amount of praotiei‘. At first the shake 
may appear almost impossible, and it is no good 
tiring the lips or fingers by continuing too long 
with any one 4*xereise. The best way is to attack 
it persistently Mt short intervals day by djvy. 

(kmtinning th(* chain of shak(*s, go to the F 
This is easivr. For both the E and F the first 
piston is down, but for the E lh(‘ second is also 
required, so tlie shake is made by a rapid de- 
pression and releasi' of t]it‘ sei'ond jiistoii. To 
get the shake on the (i reciuires lapid manipu- 
lation merely of the first tingei* for F, G being 
an open note. 

The shakt* on A is more diffieult, as it requires 
the first and second lingers to he moved with 
great prc'cision for A, and then released cleanly 
.so that th;‘ opiMi G is lieard. Tlie shake on B is 
simple, becausi' the second piston is down all 
the time for B. and the first is depn*sst»d quickly 
for A. Finally, to complete the octave. “ open ' 
<1 changes ra])idly with the B. so that the second 
finger and the lip only do tlie work. Thus it 
will be seen that the fMtns a ni nor inn of a chain of 
shakes in the scale of G major is presented by the 
trill on E in tht‘ lower octave, where the first and 
second and the first and third lingers have to 
move neatly and rapidly. But in th(‘ octavo 
above the E is an ofien note, and the D lielow 
neods only the depression of the first finger, 
so that what is diffic'ult in the graver notes 
becomes easy with ’a tighter lip. It is useless, 
therefore, to attempt a maximum speed towards 
the bottom of tiu* conqiass. 

\V»* only give particulars of trilling in G majm', 
but the student is advised to study other scales 
in the .same way, making a chain of sliakes on 
every note by coupling w itii tM'‘h one the semi- 
t.ono helow' it. Fnmi skilful iistvof this ornanmit, 
some of the most l)(‘aiitifiil eifects in music havi* 
been derived, as, for instanci^, Beethoven's 
imitation of th(‘ ; ightingeJe in the Piistoral 
Symphony," or in his setting of ’ Heider’sSong." 
This forms an adtnirahle exereisis as, being based 
on Nature, it shows the truly artistic way of 
beginning a trill. It is on the top A, con])led 
with the (i below. Now , the A requires depres- 
.sion of the first and second ])istons ami a tight 
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, lip. But the G in the upper octave is an o}>cn 
note. The bird, before it pitches on to the A, 
• accustoms itself slowly to sounding the preceding 
' G. First we have three slow G’s in one bar. 
n%en the crotchets are syncopated, which means 
that the rhythm is altered by driving the accent 
to that part of the bar not usually accented. 8o 
the bird begins the second bar with a shoH note, 
followed by two long ones, and then succeeded 
by another short note. The third bar double.s 
the speed, so we have six quavers instead of 
three crotchets ; but, as the nightingale is 
; thinking of the speed of the trill, it again begins 
and ends the bar with a quick note, as in the 
preceding instance. Then, in the fourth bar, it 
executes its shake on the A, singing four A's and 
four G’s on each of the three beats, or twtmty- 
fiour notes altogether in one bar. This is Nature's 
own method of trilling, and the student who 
copies such a model cannot go far wrong | Kx. 15]. 

Portamento. In singing this term implies 
“ lifting ** the voice from one note to another. 
On the saxhoni it means a tightening or slacken- 
ing of the lips in a flexible way, so that the sound 
is increased to a higher or decreased to a lowtu* 
pitch. As a valVe instrument, unlike a slidcs 
troinbone, cannot makc^ a true glissando, the 
idea of the portamento is merely to get the 
transition from one note to another as .smoothly 
as possible. If the “ carrying ” is exaggerated, it 
becomes objectionable. But in legato music it 
should })e the endeavour of the player to make his 
instrument sing, ^ome performers have a natural 
gift in this respect. Between mere blowing and 
artistic performance there is therefore a marked 
difference. Since every musical instrument has 
a voice, a family of saxhorns of different sizes 
may be regarded as a vocal choir representing 
bass, baritone, tenor, alto, or contralto, mezzo- 
soprano, and soprano parts. If a combination 
of singers “ bark ” out their notes, the effect 
is not considered happy. Yet many saxhorn 
players unconsciously cultivate a harsh, brassy 
manner of tone-production analogous to barking. 
Thus it is not alone correct finger manipulation 
which should bo studied, but the student should 
always imagine that he has a critic listening to 
the quality of his tone, whether it he elicited 
from the lower or higher octave. Only by 
independent pr^iice of this character can the 
player make his performance most useful for 
ennehing the tone of a band artistically. 

^ To do this requires persevering practice, and 
not exceptional ability. Patient self-training 


and taking care never to force the lips unduly 
by exercises for which they are unfitted will 
enable the student gradually to improve himself. 

Self- tuition in saxhorn playing, therefore, in 
the absence of a master to check impetuosity, 
demands special restraint. One’s studies, when 
practising alonC, muSt^^ 
fore, draw up a. practi^' tisl|^:<^:^r<^m|fendecl 
in the course for the violin There 

it will be seen that if !^fpi:ty minu^ can Ix^ 
devoted to practice daily, five of them are given 
to a major scale, five to a minor, a quarter of an. 
hour l)eing occupied by practising intervals, and 
the ri‘maining quarter* of fin hour by the study 
of arpeggios. If in earnest, the saxhorn student 
who wishes to economise his leisure wilhmake 
more progress if ho familiarises himself in the 
same manner gradually with the different major 
and minor scales, makes exercises upon them, 
and practises the shake and portamento effects, 
than in playing unprofitable popular tunes. 

Having masterc'd preliminary studie.s, he has 
only to develop carefully such rudimentary 
jibility to l)e(?omc recognised by-aiid-by as a 
talented player. 

Sp(‘cially .adapted for portamento pjirasing arv 
e(‘rtain slurs, as in preceding the E on :^e fourtli 
space (played with a tight lip and first and second 
pistons flown) by open G below, or the same 
G preceded by the open (' above, the difference 
from the liigh to the low note being due to 
“ humouring " the tone by the lip. The rule is 
to make a (‘resoendo when going from a low to a 
high«‘i‘ note, and a deercsccndo when coming 
from a high lo a low pitch. The long note, to 
which the tone is “carried,” is slightly antici- 
paled, whilst the sliorter note is slightly cur- 
tailed [Ex. 16.] 

Time Beats. ^Pone quality or vocal effects 
in saxhorn playing, however, must lie subser- 
vient to the measure in which any study 
written. Avoid slackening the speed over ditli- 
cult short notes, and do not hurry over long, 
easy sounds. Emotional qualities m music an* 
invariably governed by tempo. It is this control 
which constitutes “ form ” in music. Unfortu- 
nately. players who are the Iwst timists have* 
often a harsh lip, whilst those who produce tla* 
Ix^st tone-quality frequently neglect a strici 
observance of the beats in each bar. The easiest 
w\ay to correct shortcomings in this respect is 
to practise with a metronome. 

If a melody is written as a march, it should 
he performed a.s if the left foot of every soldier 
was brought to the ground on the first l^at oi 
ciieh bar. Equally, if the piece is a dance, unless 
the rhythm is correctly kept the step.s of the* 
dancers would bo thrown out. To add interr>i 
to a melody, the time within each bar, nevertlie 
less, is often interrupted by the composer, wh<‘ 
robs the length of one note by giving it to another. 
Thus, a dotted note, if there are tw’O crotchets 
in a lxir, borrows half the length of that time 





from llie crotchet which follows, so that tho 
second note becomes a quaver. When two dots, 
liowever, follow a note, the second sound is still 
more abbreviated. Thus, Rossini’s “ Cujus 
Animam ” starts wuth a dotted minim, followed 
by a dotted quaver, in four-four time, so that 
only a semiquaver is nwded to complete the 
bar. The six succeeding bars preserve this 
rhythm by having notes of similar length to 
those in the first bar. Y"et, although tho measure 
is marked “ allegretto,” or tolerably (piick, these 
dotted|Wi|o&4^ not'imply that the mo\’(>ment is 
to l)e jerkily, the music, being saerc'd, 

shouldviei rendered soriously. 

On the other hand, if we take Irish jigs or 
Scottish reels in quick time, the doited notes, 
{X>rformed .in spirited fashion, give to the ])iece 
its swing or “ lilt.” I’o accustom the student to 
the playing of dotted notes, a good exercise is 
the well-known “ Keel Row ” [Ex. 17]. 

Here, in the contraction to a scmi(juavcr of 
each second quaver, the accent s fall on the first 
and second beats in each bar, so that there is no 
displacement * of the rhythm of the melody. 
But, whilst emphasis is regular so far as the 
tune is concerned, it may be irregular in the part 
Avritten for an accompanying instrument. The 
student should give careful attention to any such 
tinusual accentuation. .Alt bough the emphasis 
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impulse, which o.xliausts the prime note and 
lower harmonics. Thereby prominence is given 
to the smaller pulsating segments, or ali(tiiot 
divisions of the tul>e. although these are also 
brought into requisition when the fundamental 
sound is produced. 

It is only by increasing the velocity of the 
vibration that these minuter segments can Ik 5 
detached. Jf, by a slack lip, the whole tulx' is 
thus induc(‘d to sound its fundamental note, 
increase of breath -pressure tirst divides the 
vibrating segment in lialf, next into a third, a 
fourth, fifth, sixth, and seventh of the whole, 
each proportion yielding its distinct harmonic 
sounds. Because of llu'ir eup|H'd mouth piocu's, 
this takes place uniformly in all saxhorns when 
no pistons are depressed. Wht‘n first introduced 
the valve-action was somewliaf different to what 
it is now. Pressure f)f the first piston lowered tho 
pitch half a tone, of the second a Avholc tone, and 
of the third a tone and a half. Tl\c arrangement 
now is that the first depresses the pitch a whole 
tone, the si‘cond a stMuitonc. and the third a tone 
and a half. This system distributes, as equally 
jis possible, the wtMght of the longer tubes attached 
to the valves. The harmonic scrk*s obtained 
through the medium of each piston is therefore 
a mere transposition in ])iteh of the so-called 
open sounds when no valves are used. Jn- 



luay full generally on the first tone in each bar, 
considerable effect is often gaiiU'd by misplacing 
the iiecent in minor parts. 

Syncopation, As an example of this, play 
four C’s, third space, in a bar, in four-four tinu‘. 
But liegiii the second bar with a (jiiaver r(‘sl, 
following this rest by hloAving three erolelu*ts 
and one semiquaver in strict time. I’o do this, 
count mentally ” ono-and,'.‘ ” two-and," ” three- 
and,” “ four-and,” giving emphasis to the “ and 
in each case. This is syncopation. The (‘ffect is as 
if the player, instead of blowing simultaneously 
with a conductor's beat, eclicH'd it. Practising 
alone, syncopated passages may not appear 
interesting, and for that reason are apt to In* 
passed over, yet they need special attention 
[Ex*, 18]. 

TuKiitig. When any instrument of the 
saxhorn family is blown without touching the 
pistons, the student is aware tliat not one but 
different sounds result according to the degree of 
lip-pressure on the mouthpiec^e. The lowest, or 
fundamental, sound is obtainable by a very slack 
lip. As its quality is bad, this note is seldom used. 
The musical tones are the harmonics, or partials, 
elicited above the deepest sound. These, we have 
^n, ascend in a regular series, l)ecoming higher 
in pitch according to the increase of vibratory 


creaM-d dcptii doju-ndN on the extra length of 
air-passag(‘ opened. 

If the tuhing attmlu'd to the valves is 
<*xamined. it will he noticed that each lower bend 
is furnished with a tuning slide. .A little grease 
will make' tliese slides woik freely. Without 
using tl»e pistons, sound 1) above first ledger 
line hass elef. (’onipare that note with the same 
obtained fin pressing down the third piston. 
Regulate the slidi* of the latter until the tAVO arc 
in tune. Sfiund IP above hass elef without 
touching the pistons. 'I’hfui press down the second 
Avith the third, sounding the same note. Regu- 
late the slide of the second till the unisons are 
true. Without touching the pistons, sound the 
first D again, and then the same note, putting 
down the tirst and second pistons. Adjust the 
slido of the first till the unisons are in tune. 

THE EUPHONIUM 

On account of its singing quality, poAvor, and 
tlexiliility of tone amongst the various saxhorns, 
this instrument, apart from its use in filling in 
harmonii's. is often allot tid prominent solo 
work. The name “ euphonium, ’ coming from 
tho same CJreek root as euphony, means “ smooth- 
sounding.' ’ Tt is pitc^ietl in C, B*:^, or At?, the 
(' k'ing least used. In brass hands the At? is 
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occasionally employed, but the B7 is usually 
preferred. In common with the other saxhorns, 
euphonium band parts can be had in the treble 
clef, but the student is advised to make himself 
acquainted with the bass clef, solos being gener- 
ally written in that manner. The method of 
blowing the euphonium is akin to the smaller 
saxhorns. Choose, however, a mouthpiece an inch 
in diameter at the cup surface, and even larger 
if the instniment has four valves. 

In a big instrument a mouthpiece with a large 
cup gives a better tone-quality than a small one. 
The latter is often chosen Ijecause it is thought 
that high notes, usually less imporfant than the 
low ones, con be more easily articulated. A point 
for the student to cultivate specially is to pro- 
duce every note on the euphonium without 
beginning it with what is known as a “ crash." 

IVom very soft to very loud the quality should 
always be mellow and liquid. Owing to the 
extensive compass of this instrument, it takes the 
same position in a brass band as the violoncello 
^doos in a string orchestra. Recognising its re- 
sources, composers make more ami more use ot 
the euphonium. 

Attitude. In this and the larger bom- 
bardon, owing to the weight of the iiiHtrument. 
many students get into a bad habit of bringing 
the mouth to the euphonium instead of the latt^^r 
t/O the lip. Stand erect and keep the bodj^ 
motionless when phaying. To inclint* the luvk 
forward is wrong ; it interferes with the profX'i 
method of breathing. Cuard against contrjicting 
a bad habit of jerking the breath to compleb' 
a note, whilst at the same moment lessening the 
pre^jsure on the lips ot the mouth pieee. This 
immediately low<*rs tlie tone. Kndeavour to 
stand in a military attitude when piaetising. 
Hold the instrument with the left hand, riimly 
but not stiflly. If grasped lotisely, the instru- 
ment will shake on manipulation of the j)istons, 
and the embouchfire will be ups(‘t. 

THE BOMBARDON 

It is a mistake to use the euphonium for 
bombardon work. The former, in spite of its 
good qualities, has neither the depth nor fulness 
of tone for such an important part. The bom- 
bardon student should endeavour to jmKlucc* 
a good full tone, and sustain it without elTort, 
rather than strive to acquire facility in rapid 
passages. To get the necessary dexterity ol 
linger and suppleness of lip for playing tin* 
Flugolhorn, boys in France aiv put to that instru- 
ment at the age of ten, and are eonsidered 
incapable of excelling on it if they take it up 
after eighteen. But, with the bombardon, 
although small models are made for use in boys’ 
Irnnds, the instrument can only be heard at its 
lH‘st when played with the reserve lung-power 
of a physically strong man. 

The player should always sock to emulate the 
Ix'Ht effects of the stringed double- Iniss. 

Bombardons arc made in models of three 
iiffeirent pitches, E!>, F and BB17. The price 
ranges from £7 to £20. 

The Fourth Valve. In the smaller sax- 
loms, to get con*eet intonation, when certain 
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combinations arc made with the thre^ valves, 
the lip has sometimes to ** humeur the notes. 
In bombardons, similar coaxing of tone is not 
always feasible. A fourth valve is, therefore, 
almost essential. When used alone it adds the 
length of two and a half tones to the “ open ” 
pitch. This scries of harmonics then sounds : 
F (Ixjlovv ba.ss staff), with C, F, A, C, and F above. 
These sounds arc all t(M> sharp in the lower 
register if the .same notes arc obtained with the 
first and third pistons. The tubing opened up 
is then tnn shori nvQnnrti nnAAftlv^S^ Aft whftip 
lengUi. With is 
accurate. But if thia as 

regards the harmonics it of 

greater utility when complied wltfiTOe other 
])istons. The student shotild therefore acquaint 
liiinself with the principles of the quadruple 
fingering. The fourth valve in combination with 
the second gives A (third ledger line lielow staff), 
w ith E, A, 0 J, E and A above. The fourth and 
first valves together sound Ab, El?, At>, CtJ, Bb, 
and Ab, lowering the first series a semitone. By 
the fourth and third valves being depressed, wo 
get a whole tone lower, thus : G (below third 
Itnlgcr lino bass clef), D, O, B, D, and G above. 
Putting down the fourth and second valve, 
then* is another depression of a semitone, the 
sounds b(*ing (t*?, l)^,(fb,Bt7,Db, and G b . By 
lowering the fourth, third and firsfe>together. 
there is a transposition of three tones 

in the first s(‘ric‘s, and we get Frf lift aip hdger 
hm* below staff), with (^, F, A, abovi >. 

Pinally, jiressing down all foiir.y^B^^fee open 
Sines is lowered an interval 61 the 

harmonics lH*ing low E (below ‘fourffi ledger 
line), witli B, F, G J, B, and E above.*li 

Taking an instrument, the .comjBlss will 
Im‘ found to consist of three octaves/ upper 
notes of the first octavo and the lowef* s^nds of 
till* second being easiest for the liegmner ti) 
obtain. On thosr notes javparatory studies aie 
usually constructed. It is only for the lowest 
octav(‘ tb.d the fourth valve is needed. 
Nc\eitheless, this is the most important ])art 
of the coinjiass, since it gives the ]M‘dal notes ou 
whidi the harmonics in a bra.ss band arc con- 
structed. These sounds, in consequence, may 
have to be loud and sustained. It their intona- 
tion IS wrong, the effect of thi‘ other instrument^’ 
will be spoilt. To master the blowing of the 
bottom octav(‘, begin with the open Eb (ffi-st 
ledger line below staff). Lower the set'ond 
valve and sound I). With the first valve, got 
I) With the first and second together sound 
With the second and third together get B. 
With the first and third together got B b. With 
the first, second, and third sound A. 

Now, for the next five semitones the fouith 
piston must be employed or the intonation will 
lx? too sharp. Ah ays using this piston, put down 
as well the first for x\b, the third for G, the second 
and third for («^, the first and third for F, arul 
the first,' second and third for 13. Finally, tlu* 
octave fundamental below the K b from which 
the start yvas made can Ix' obtained with a very 
slack lip. 

iSaxhorns ronrf tided 
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By CLAYTON BEADLE iand HENRY P. STEVENS 


The first oi)ject for wliirli a roatiiig is applietl 
to the surface ofilh^nbstaTK'e, whether it be painted. 

irn nr itt the pi eservatio!! of tlu‘ 

surface. ybu'ai%"]tomtin.i!j 

an iron tarring a fence, varnishing atabYb‘or 

]>oliHhinj|!|^jpiir of boots, the object is always tHct-^ 
sanio — naiiiwy, to protect the surface of the material.' 
whether iroh; wood, or leather. All substaiues 
wlien exposed to the action of the atmosphere are 
firradually destroyed and disintegrated, whether the 
material rusts; moulds, rots, or undergoes any other 
ehange. All these transformations are of a eheniieal 
nature and are usually eaused by the oxidising 
effect of the earth's Mtmos])here. These destroying 
influences are much accelerated by the presence 
of moisture, arfrl in lands with a very dry climate, 
such as Egypt, the atmos])here has little or no 
destrmdive effect. However, in our own and most 
other countries, it is generally necessary to coat 
or paint materials with a more resistant substance 
to preserve and lengthen their life. The sort of coat- 
ing to 1 k' applied will dejjend on the eircumstauces. 
Thus, a j^lish will do for a table away from 
th<‘ air but a very strong and resistant 

paint is jiIMfey NIjl fot an iron girder exposed to sun, 
storm, ijahiu 

j^stH|ran^^C<^fialderAtions. We have, 
\ip to paints and polishes purely 

in res]K*c4Bffl^Tr%iilify, but in most, casc's there is 
also an to 4 |io. cp les t i on , and \vc have 

to eombiMl^t# wlfR \it^jty. The former, how- 
ever, (^a Oj’jiiake amends for any 

(letieieiK}||^^wfei^*^Eveff when painting easel 
pietures,|g|^pteftif-^th^ ni-Jlist’s aims are ]nirely 
a\sthetic,^ffl'%tuiHt, neverthelt-ss, choose sneli ])ig- 
ments as are durable and jlrTmanent, and must 
discard tlios<*, no matter how brilliant of hue, which 
have not the necessary permanence. Wc have only 
to study tlie paintings of sonic of the great masters, 
even the more modern, such as Turner’s, to realise 
how insuttii’ient attention to the |xn’inancnee of tin* 
colours has impaired many otherwise ex<<*ll<*iil 
aehiev(‘monts. 

VV'ithout, however, attempting to follow^ the 
yairely a*sthetic side, it is necessary that a pjiint 
shonlil be effective in ap])earanee and pleasing 
to the eye. This has brought about a dcmaml for 
paints of brilliant line, and fur varnishes and polishes 
of the brightest gloss, which has sometimes n*sulted 
in the substitution of the ehea]) ami gaudy for 
the sombre but more permanent colours. Bright 
colours, such as aniline lakes, have replaced the 
more |)ermanent mineral colours. Tluise eiig.-iged 
in constructive work should make sure that they 
ai-e getting the genuine mineral colour when they 
onler it, and not a mixture of inferior miiiend 
with aniline lake or other fugitive colours added to 
produce the same effect, and this can lie accomplished 
only by a chemical analysis. On the other hand, 
wo cannot expect to get a genuine mineral eoionr, 
say, for instance, vermilion (sulphide of mercury), 
when we are willing to pay only the price of an 
inferior article, such ns vcrmilionotte (barytes 
or reel ic.nd, coloured W'ith aniline lake). iSucli 


])igments bear much the same relation to one 
another as llannel (wool) does to tlaiinelette 
(cotton). 

Pigment and Medium. A paint consists 
of a mixture of a solid pigment or l oloured matter 
ground in with a vehicle or medium such as oil. 
The pigment is in the form of a tine powder, and is 
a])j>lied to the surface to be coated in intimate 
admixture with oil. As the latter gradually dries, 
it hardens to a tough elastic mass, adhering firmly 
to the surface and binding together the jiarticles 
of ])igment. Only some of the many vegetable oils 
with which we are aequainU‘d can be used for 
this purpose, as only a few' of them possess the 
pro]K*rty of drying, hence, calleil dnfing oil«. 
The best example of such oils, and the one most 
commonly used, is linseed oil. 

Natural and Artificial Pigments. 
We may separate the pigments into two classes ; 
(u) those wliieh we find naturally wcuiTing, such 
as ochres, barytes, and china clay ; (h) the larger 
class of artiticially prepared ])ignu*i\ts. A few' 
colours; such as iron oxide reds, both occur natundly 
and arc prepared artiticially. 

But (*vcn though the pigment may be found 
ready made in Nature, it rerpiires considerable treat- 
ment to get it into a suitable form for grinding 
with oil. The mineral is found in lumps or powder 
of varions-sijsed ]>articl(*s mixed up with im])nrities 
of one sort and another. The cheapest and most 
commonly adopted process for purification is known 
as levigation." 

How the Process is Operated. Tf we 

stir up in winter a ]>owdcr of different -si/.ed ]»ar- 
ticlcs, and then allow' them to settle, tlu* larger and 
lu‘avier sink first, the snialh*r and lighter r(*maiu 
louirer suspended ir the licpiid. If wt leave the 
mixture suffieieut time, for the w’hole of the powder 
to deposit, we shall find the larger partiele.s at the 
bottom, and the smaller at. the to)), so that a sort of 
.scqmration has been effected; hut if, instead of allow'- 
ingthe water to remain still, it is made to move slow'ly 
forwards, say, through a tank, entering at one end 
and leaving at the other, wt shall find the coarsest 
particles deposited at the nearest end and the finest 
particles at the further end, so that on draining 
off the water the sludge of coarse jiartieles can f)e 
dug out and keyit , separately from the finer ones. 
Better still, we may use a series of tanks and allow' 
the water and mineral matter to pass through one 
to tile other 1 1]. In the first tank we shall have the 
coarsest jiartieles, in the second tank the medium- 
sized ]>articles, the third tank will contain the fine 
parthles, and the last tank the very line ones. As 
the .sus)Mmded matter takes an increasingly long 
time to settle, it is better to make tin* tanks in- 
creasingly larges , so as to give time for the deposit 
to form." Each tank should be built a little lower 
than the jirevious one, so that the water may flow' by 
gravitation from one to the next. After allowing 
full time to settle, the water is drawn off from 
each tank and the sludge dug out from the bottom. 
It will be seen that we are thus possessed of an 
exeellent and ehea)> method of treating earth 
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colours which is so economical and eftlcient that 
it is applied not only to earth colours but also to 
artificial colours, such as ultramarine, where a 
uniformly finely divided pigment is not obtained 
straight away. 

A Practical Teat. A rough examination 
of the maU'rial taken from the different tanks 
will demonstrate the sejiaration which has been 
effected. Supposing we have been working with 
china clay, the first tank will contain a jiroduet 
consisting of tiny jiartieles of rook, known as micn- 
cr.oii^’t clai/. A pinch of this product dropj^ed into 
a tumblerful of water will present ji v(Ty different 
appearance to a pinch of the tine material from (»ne 
of the later tanks. 

Grinding under Water. In most eases 
previo\js grinding is neeessary, whether we are going 


miKINC 

tank 


1. LKVIGATINQ TANKS 

to levigate natural or artificial colour. For this 
purpose a wet grinding mill [2] is used, \vhi«th eoii- 
smt.s of a strong circular iron tank, AA, ('ohtaini^ig 
water into which the material to he ground is put.* 
A strong vertical shaft, 1), driven by the pulleys, B. 
and the gearing, ievolv(‘s in this tank, add fo it 
is attached the horizontal shaft, HH, on which 
the rollers, EE, are free to nfvolvc. Those portions 
of the mechanism immersed in water in ilic tank 
are represented by dotted lines. When the machine 
w sot going, the rollers or runners, EF, nioye in a 
circular path, resting on llie h(‘d or ))ottom of the 
tank, A A. The lumps of colour are crushed /ind* 
ground between the rollers of the he(l-])lale, and th(‘‘ 
coarse particle.s rapidly settk* again ‘to the })oltom, 
where they undergo further grinding and taushiiig 
while the tiner particles remain suspended in the 
water and are drawn off with it in a regular 
stream through cocks in the si<lo of ttu* tank. Th(‘ 
construction of this grinding mill as built by 
Follows & Bate may inuliaps be better understood 
by refereiU'c to 7, wlitue w»' have a similar plant, 
hut suitable for grinding in the dry instead of 
the wet. There is a gate, K [2], at the bottom 
of tbe tank for taking out coarse unground lumps. 
Attached to the shaft, 1). are s( ra|)ers,whi<di revolve, 
touching or nearly touching the bottom of the lank, 
'rhese are not shown in the illustration, but serve 
to gather up the ground lumps and distribute them 
over the surface toeiisure even and uniform grinding. 

Pressing and Drying. Our '-olour is now 
in the form of sludge, and the water has to In? got 
rid of. In some ease^ it may he dried directly in 
some suitable form of oven. VVdia fever tyjs' of 

oven is used, it is essential that there should he 
a thorotigh eirculation of air through it, fresh air 
being admitted while the air laden with moisture is _ 
drawn off. Very (fften it is more economical to 
remove most of the water by filtration, and even 
to apply considerable prea.sure to squeeze the 
mass as dry as possible, as, quite apart from the 
expense of evaporating large quantities of water, 
such water may also contain soluble impurities 
which can be removed onl}^ by filtration. 7'ho 
moist colour can bo thrown on a simple filter 
cloth stretched over a frame, but it is usually more 
economical to use a filter pres.s. Fig. 3 represents 
the latest type of machine, which is made up of a 
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number of square frames [ 4 ]. These frames have a 
circular hole, A, in the middle, and the edge projects 
all the way round, so that when pu^ side oy side. 
a.s in 3, they form a number of enclosed cells. The 
niter cloths are cut the same size as the frames with 
the hole in the middle made slightly smaller.' They 
are sewn together in pairs, by joining the edges, 
where the holes arc cut, and each frame is fitted with 
a pair of cloth.s, by jnishing one of the cloths 
through the hole A, in the centre of the frame, so 
that each side of the frame is covered with a clotli. 
'rhe frames arc then placed side^ side, and held 

ui.'^^of'i^^ial \ ho 

ppfhps shown at the near end of ' tb^finehine 
'•ind the liquid finds its Way .througnfnc filte r 
cloth into the space between thw.jr^Pter cloth 
and frame. The Surface of the’ frame is* u.sually 
corrugated, as shown by the* cross Ifties’ j4], to 
allow tbe licjuid to run off and find its way out 
through a hole at B, near the bottom of 
e.aeli frame. The franujs are also' provided 
with arms? CC), to sup))ort them, and are. 
screwed up together as tightly as pos- 
sible. When siiffieient stuff has been forced into 
the machine, the mateiial can be washed by suh- 
secpieutly forcing water through. Finally, on 
taking the macliinc to pieces, a solid cake of 
colour can be removed from between each' pair of 
frames. 

Grinding Machines. Tlie solid material 


now ground, 'rhis can be effected irt 
mill {7], shown in section in 6, the ^ 
is exactly similar to the wet 
already described. It will be r 
driv(*u. the gearing, (\ being un 
oixle. Till, is not rigidfy fixed i 
there is a certain amount, jC 
springs, .M, so tliaf, shgukT 
hard lump of material •:;i^ 
just lifts the axle, 
iirenking some ))art of t^iS^ 

Flat Stone MiHi 

ing mil! the ]) 0 \\\^ , 

sides of two eircui^^ ab)hRst instead 



runner 
-which 
ill |2i 
under- 
Tho 
D. hill 
by thi‘ 
over a 
rush, il 
loss i hi y 


i grind- 
die Hal 
iveen tlic 


edge of the stone and -a bed- plate: :*Mg.'"8Svill giv 


an idea of wiuit is in hauled. 


> '-a f 

’ i — ‘i 1 

; 1 

i: 

i'” 

: ^ I--'-'' 

1 ' ^ : 

"1- 

. .L-.J 

; i 



2. WET GRINDING MILL 


shown 


riu^ material ’is h^il in 
fhrongli a hok', 
A, in tlu‘ np]icr 
stone, and find' 
Jt its way out a I 
the edges, BI5. 
SomotiincH i( is 
the upjier stone, 
sometimes the 
under that is made 
to revolve. In either 
rase one of them r«'- 
volves wiiilo the other 
or bedstone remains 
stationary. 

Cone Mill. As a 
recent type of anotlu’i’ 
form of mill we may 
take the cone mill oi* 
8, a section of which 


disintegrator, as 
is shown in 10. The material is fed in to the 
hopi^r, A. The pulleys, B, by means of the 

gearing, drive the conical-shaped block, E, witli 
the corrugated surface. This bltiok, .shown bku'k 
in 10 , revolve.s close to the outer grinding surface, 
HH, and the material pa.ssing down between the 
two is rapidly reduced to a fine powder, and 
collects in a groove round the base of the 
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otJier pigments. It is frequently used in admixture 
with two or three parts of barytes. J’hesc cheaper 
whites are not always as economical as they appear, 
ns a lar^r proportion of oil is required for grinding 
them. Thus, white lead and the very best perma* 
nent white takes about 7 ix*r cent, of oil for grinding, 
whereas whiting will take as much as 23 tier cent. 
White lead or the cheaper zinc whites, such as 
lithopone, form the basis of most 
))aint8, e8|x*cially light coloured ones. 

We shall consider the coloured 
))igments in order. 

Ochres and Siennas. Ot hres 

are so-called extrtJi colours — that is to 
say, they are natural earths that have 
been subjected to a refining prot^ess, 
consisting of grinding, the jilant jc- 
quirod varying with the liardncss of 
the material, then hivigaiiiig — that is 
to say, grinding u]) w’ith water [2j and 
allowing the small particles to si*ttlc, 
draining off the su))ernatant liquor containing the 
lino jwirticles, and allowing these to settle in 
separate tanks jl]. Finally, the water is drained 
off, leaving the finely divided yiigmcnt as a 
deposit. 

OcArt'js', speaking broadly, are comjiounds of oxide 
of iron and clay — that is to say, when analysed the 
main constituents, in addition to moisture and 
oxide of iron, are alumina and silica. 

These colours are very permanent., both under 
light and atmospheric iimucnccs. 'Fhc mitural 
ochres are found in Oxfordshire, 

Derbyshire, and on the Continent. 

ChrotYies. Those are brighter 
than the ochres, not quite so yier- 
manent, but sufficiently so for most 
purposes. They consist generally of 
chromates of lead prepared by yac- 
cipitttting a solution of lejld salt willi 
potassium bichromate. Each' of the 
components is dissolved in scparalo icccyffacles ■ 
wooden tubs with stirrers, and Jicatcd by live steam, 
arc suitable ; they are then mix<;d in a tliiid v(‘sso] 
where tho colouring niatt(‘r is precipitated. 

Different proportions of acetate or nil rate of 
lead to bicliromaU* yields chroiuoa of different, 
shades. The paler shades frequently have sodium 
sulphate dissolved witli the. 
the colour consists of a 
mixture of lead cliromatcs 
and sulphates. fJround 
barytes is frecpieiitly 
ineor])ora.tcd. 'To obtain 
orange shades, .solutions of 
eausiio alkalies are used 
which prorbice a basic' 
lead chromate of composi- 
tion PbO.PI)(V() 4 . 

Cliromo yellows are also 
made from zinc! and barium 
salts, which jdeld zinc and 
barium (diromates. 'J'licre 
are a number of other 
yellow colouring matters, 
such as Xfars yellow, whicdi 
is a sort of nrtilieial ochre 
made by precipitating together oxide of iron and 
alumina. 

Turner's yellow h obtained by calcining a. well 
mixed paste of litharge and common salt. 

Naples yellow contains antimony compounds, 
generally mixtures of oxides of antimony and 
load. , , 

51 4 ^ 



FILTER PRESS FRAME 


PIKCO BfO sroMK 


5. niACJRAM OF FLA'J 
STONE MILT. 


))i('hroiuatc, so that 



King 8 yellow is an artificial orpiment or sulphide 
of antimony. 

Cadmium yellow is sulphide of cadmium precipi- 
tated by sulphuretted hydrogen from a slightly 
acid solution of cadmium salt. 

Cadmium orange is prepared in a similar manner, 
using strongly acid solutions of cadmium. 

Auredhx is a double nitrite of potassium and 
cobalt. The.se last-mentioned yelloivs 
arc very })crnianeiit, and much used 
by artists. 'Thc^^*e, however, too 
expensive L|||]]Qfl||iainting. 

r r*!T f iiy^litanec is 

oxidb ately 
composition repres^tec^by the 
formula PbsO^^ and is ol^jHniied by 
roasting lithaige until it: Requires th(‘ 
desired colour. ’ It i.s an excellent 
])ignicnt and nii.xes well with oil. It 
has a jieeuliar action on linseed oil, 
which causes it- to tlry rapidly, due to 
the fact that it saponifies the oil and forms a 
mass of red lead cemented w’ith lead s<^p. 

Venetian red is an oxide of irohi't^TtVli^dhtaiiied 
from natural sources, by grinding tlic hard rock, 
or is made artificially by .^roastftig ' copperas 
(sulphate of iron). It can also Im? yjrccipjtatod by a 
wet process. It i.s a very i>ermanent ool$ur. 
Vermilion. True vermilion is a#ilp\iide of 
mercury (HgS), but for liousc* ])aihti 2 ig^ j}i largely 
leplaecd by inferior siibstitutc.s. * JT4ie^be.st vor- 
nriiion is of Chinese origin^ its use 

dates back Jor 

by Ivatirig Bnrc of 

mercury and .sulphqr, 1 1 ing 

mass j^.s. then mipre J^pBoBWicated, 
so that the vernidpl^HH^ — that 
is to s.iy, it is convetlw|SM|vapour, 
and deposited again- cooler 

p.arts of the ap])arattts. sorts 

of \ermiliou, as piepaLeds^ (Jliina, 
arc ]»urificd by Icvigalion iu solutions pSgum in 
wliicli . thc Colour ^ettle.< only slowly^^Inferior 
vermilion is ]>rc])ared by the tvet ,}.|TOliod of 
precipitation, and wa-ibing the ic-ultjtltt^roduct. 
V'ermilam has a great covering ])oweiv ami is a 
vt‘rv })erinanont. colour. 

Antimony Venn U Ion is a sulphide of ar,senic 
(.■\s..S«). pn'parcd by pr(‘ci|»italing a solution of 
tlic i hloridt' wilh <ul]ihuretted hydro- 
gen or Miditnu thiosu]]»liatc. 

Umbers. 'ri»c>c are earth colours, 
similar to the o* hres and siennas, and 
similarly ])re])aied. 'J'liey are (’harac 
terised by cont.iiaing the element 
1 11 align IK sc. 'They are per- 
manent and LK)od pigments. 

Vandyke Brown. 

PignieiUs of ((uite different 
origins arc met ivith under 
thi.s name. For house paint- 
ing. Vandyke brown usually 
( onsists of a mixture of 
lamp or other blacks, and 
ochres orred.s; For nrUst’s 
uve, it is made by caloiiiiicjf 
vegetable matter in clo-scd 
vc'ssela. Tho first variety is permanent, and the 
latter only partly so. 

Coppagh browUj and other browns of le.ss import- 
ance, are used by artists. 

Ultramarine. This blue was originally ob- 
tained by grinding the lapis lazuli [see Mineralogy]. 
It is now made in huge quantities artificially. The 
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ingi’edients consist of china clay, or kaolin, which 
most be free from iron and contain only a trace of 
lime, sodium sulphate, sodium carbonate, siilpimr, 
coal or charcoal, rosin, finely powdered quartz, 
and kicsclgnhr, or infusorial earth (sec GkologvJ. 
The projMwtions differ according to the fuoduct 
required. For some ultramnrin»' no sodium sulphate 
is used; such is termed soda nltraNiarint' and is 
of a violet blue tint. 'J'he ultramarine containing 
sodium sulphate has a. more grceiii.-li hue. 'Hu* 
thoroughly mixed ingredients are (aleinod in 
covered pots fjjriiaee and yield a greenish 

pf oduct^ll^l^j^ ;j[^,reducied to a iine staiic of division 
and mJflpTwiui Mpbiir, abd again heated, riie 
rc.sultiJ| liodiict is ground, washed, and levigati'd 
to renWro quantity of soluble sodium salts. 
Ultramarm© wa penimnent colour of a beautiful blue 
shade. 'Khe more silica used jflie deeper (lie sliad<*. 
ft is permanent under ordinary enndltions, but 
tho' colour is discharged by weak acids. It can- 
not Ik? used in mixtures witli lead coiiqiouuds, 
a.s black lead sulphide would be formed ow ing to the 
sulphides contained in the ultra mariiu'. 

'Prussian Blue. Varieties of this blue are 

known as Chinese, soluble, .Antwerp ami P.nmswick 

: . ' 1 ,1 ; • • • .1 


blues. It is produced in various 
shades by precipitating iron s.ilts 
with yellow prussiate. while an 
addition of blcMching iiowdcr 
produces an iiitenscT blue. Alum 
is added to the solution when 
lighter shade is required, ami 


th<‘ greener 


violet t^ 
with r 
1 1 is 
colour 
dilute 
posed 
has the 
iliat it 
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jjl blues ar 
LAi.ssiate. 

Ijipanent 
l]^(jled by 
decom- 
kalics. It 

i isadvanlagc 
s extremely 
hard to.igvind. 

Cobalt Blues. 

'riieso ; blues are 
among the most 
ISM-inancnt mikI .nc 
of i\ beautiful shade. 

'riicv are, however, 
too expensivi? for 
use on a. large scale, 
hut form with ullramarine the most importaul 
blues in the artist’s palette. There are ( wo ••lasses 
lirstly, which is a blue gla^-', ami i-- prep ired 

from a mixture of silica ami )'f)tas!i (imi ‘.oila) with 
cohalt ore. The inixlm*e is fu-cMl in <i furnace, and 
the blue glass finely ground. Tlie silica mu't be free 
from iron and alumina. 'I'lie cob)m i< very per- 
manent, bnt the (ligment do(s not mix well with oil. 
Vohnltbfw\ used largely by artlMs. is ]a-epaic<l by 
preci])itating oxide of alumina .nid cobalt togetlxa-. 
riie precipitate is dried ami lieate<l in a crucil)lc. 
'I'he colours are verv permanent. There arc a inim- 
her of other blues, Mich as the. co])])cr blues (basic 
copyKT carbonates), loeruleum, et*., which .m? i>l 
less inijjprtanee. 

Greens, For many fiurposes thc'se are made up 
of a mixture of blues and yellows. Thus, T’ruiiswick 
green is commonly a mixture of Prussian blm*. 
elirom© yellow, anti barytes. Gluonu' greens. Mich 
as (jruignet’s green, are not to be confuted w ith 
greens, such as Brunswick greens, containing chroim* 
yellows. Giiignet's green is piT])arcd by roasting a 
mixture of potassium bichromate and boracic acid. 
Tlie resulting chromium oxide is ground, wnslnal, 
and levigated. 


Emerald yrecn is a peculiar bright, vivid green, , 
jirejiared by adding sodium arsenile to eopi)©r 
sulphate. The rcHulting copper araenito is allowed 
to stand w'itli an excess of acetic acid. The colour .so 
producc<l is chemically an acoto-arsenite of cop|K?r. 
It is })ermanent but poisonous in character, and 
is often rcjilaiH'd by aniline lakes [Kce Lakes]. 

Terra rtrtc is a. natural green earth, like the 
ochr(‘s. 'Fhcre are other greens of less importance, 
swell ns verdigris or basic acetate of copper. 

Lampblack. Th is is essent iaily scnit prepared 
by i'alcining waste f>ils, greases, coal tar, etc., in 
special ovens fsr<* also Goal 'Par Products]. The 
lamphlaek from coal tar is not quite so high iu 
ipiality as that prepared from oils and grca.st?s. 

Eoue-hhieh is obtained by charring bones. It 
has not the depth of c<)lour or hrillianoy of lamp* 
lilaek. Ivory black is ])reparPil by eliarring waste 
ivory cuttings. Animal black, or animal charcoal, 
is obtained from animal matter of all kinds. All 
these black ])igmen(s are pr*rmaneni. 

Organic Pigments, 'rhe colours wiiieh w'c 
have already sjioken about are minerals or of 
mineral origin, 'rbere are also ii number of colour- 
ing matters of animal or vegetable origin, which, 
liowevi'r, an‘ little used for paints at the present 
day. Such sub.stau(;ea are 
coehiueal, logwood, .saffron, tur- 
nuTic, anmitto, and a numlicr of 
others. For making ])aints they 
have b(‘en mostly replaced by 
the aniline (iolours jsee Coal 
Tar Products |. The-sc arc 
geiK'rally used in 
the form of lakes. 
We should not omit 
to mention gam- 
boge, an orange- 
coloured resin yield- 
ing a fine yellow' 
,5^ in wnUn-. Cnfor. 

tnnately if js not 
}Kninancnt. 

Lakes, Lakes 
arc insoluble pig- 
im'uts ])i*epaied by 
jirecipitating an or- 
ganic, (Colouring 
matter witli metal- 
lic Salts, rims, if to a solution of alum be added 
.vuiiK- cochineal, and then carbonate of soda, tin* } ire - 
cjpifaled alumina will cany dow'n w ith it the colour- 
ing matter of the cochineal, ami on w'ashing and 
drying we sh.dl luive an insoluble reil pigment. 
Many lakes made in this manner, (‘S})eciail y the 
inadder lakes, arc used by artists. Working on a 
large M-alc tlic colouring matter is always an aniline 
<lve, and (he products arc not [uire lakes in that 
timre is always incorporated with them a eiTlain 
proportion of iiiiictive substance termed a has> . 
'I'bis base iiMially consists of some W'hito pigment, 
MC-h .IS barytes, gyjisum, china, iday, whiting, 
or a zin<* white. The dye is jirecipilated upon 
(his base by what is termed a preripitatiny ayevt. 
'Ibis wdll vai’v according to the tyiK'! of aniline 
dye wdiich is used. Thus, for basic dyes |see Goal 
'r.ir Product-!, tannic or picric acids are used, anti 
for acid dyes, lead acetate, aluminium .sulphate, 
or barium' chloride. .Adjective dyes are more 
ilillicult to precipitate, .\luminium acetate is 
often employed. The jiroeess of maimfaeturing 
(he lake is simple. The dye is dis.solved in water 
in a tank to a 10 ))er et*nl. solution. The pre- 
cipitating agent is d {‘^solved in a separate vat, 
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pftnd in a third vesffcl, the base, which of course is 
insoluble, is thorouglily mixed and incorporated 
with hot water. The solution of dye is then run 
in and mixed with the liase, the whole heated to a 
suitable teniy»eiature, and then the precipitating 
agent added. After mixing thoroughly, the 
like i.H allowed to settle. 'I’lie supernatant 
liipior should be colourless, showing that all the 
colour has been i»reeipitated. After washing with 
water, the lake may he filtinvd off and dried at a 
low tem])cra(ure. These aniline* lakes eannot 
compare, so far as [vermaneney goes, with the mineral 
colours, imt they are often much elu'atier and serve 
as substitutes for many of them. 'J’hus. vei*' 
milionette is a substitute for vermilion, and 
consists of an cosine lake, ]ireeipilated on a base 
consisting of baryte^ or red lead. It !■<, of course, 
a fugitive coloui, although ."ome l.dvcs arc more 
permanent than ntlnns. 

Chemical Tests. We must here refer 
to the course* of < hemi<‘;d analysis, as paints are 
frequently mixtures of different pigments, and the 
analysis is often a eoiufilieated matter, 
ea.ses, however, it is simpler. 'I'liii", 
there is no difticulty in testing a sample 
of white lend for an adulterant sm li 
as chalk, or in determining tin* pro- 
portion of barytes and zine in a sampU* 
of lithopone, or determining wlmtlirr- 
a .sample of green paint owes its e(*Iour 
to a mineral green or to an aniline 
<!ye. 

Physical Tests. Tin* covering 
power of a jiaint is one of its mo-^t 
important projierties. This w ill (le|ifnd 
partly on the nature (d tin* pigment, 
and partly upon the linein'ss t<i which 
it is ground. 'I’his latter con^ick'iat ion 
applies es|K*eially to materials ."in li i'. 
barytes. It is not always eeouomu »l 
to work with a cheap and coarsely 
ground sainjile; not only is its covc'i im' 
power much less, hut it reiiiiire.s a 
larger proportion of oil for grind- 
ing. 1'lie fineness to which a paint 
is ground is usually tested in a very 
rough and ready mann’er — by the f(‘el 
of the (fry pignn’ut between the 
fingers, or by W(»rking it on a pi(*ce 
of glass with a palettt* knib* Al- 
though this t(*st is not of much U'C 
ill delerniining tin* e.\aet tiiieness of the grinding, 
it is us<*ful in detecting particles of grit, 'lo test 
the covering power, eipially small quantities of tin* 
sample and of the standard are ground u)> with a 
(luantity of nil, and s]iread as evenly as possible 
over glass plates of tlie same area. I'lie r(*Iati\a' 
power of the two samples to prodini* a good colour 
is noted. 

In addition f«> tin* covering (»)wer, or body, it is 
sometimes necessary to tc'st the colouring power 
of the pignumt. Tor tliis purpose it is iiscbil to 
mix a knowai weight of tin* ]iigment with thro** or 
four times its weight of .some iinlitlerent w'liite 
jiiginent such as eliina clay. 'Ihe higher the 
eoloiiring powci of the pigment in (tuestion the 
deeper the colour it will impart to the eliiiia clay. 
8omc pigments, (*sp(*eially the aniline lakes, have 
very high colouring power, and only a very .small 
quantity is required to give the necessary intensity of 
colouring to the base. Finally, there is tlie |)ertnan- 
ence or durability (»f the colour to be considered. 

Ah *1 general rule the miiu'ral eolouriiig inatl(*fs 
are the most permanent, and .stand exposure to 
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light and air better than any others: while the 
aniline dyes, although thej^ give colours of great 
intensity, fade rapicliy when exposed to the light. 

To test a .sanijile for colour, it is ex})osed. together 
with a standard colour, in a thin layer, to sun- 
light. and the fugitive or iH'rniari(*nt eharaeter of 
the colour can f>e judg(*d by comparison with the 
standard. 

Many of the mineral colours are largely adulter- 
ated by u.se of small cpiantities of aniline colours, 
and this test is of s|K*ei;d importance for testing 
the genuinen(*ss of these artiele**i^% 

For many ..practical purffDscs it is efwontial to 
have some moans of estimating th^ exiliSrw or 
tint of a colour. The “ tintometer,” inve&ed by 
I..ovibond, is? the instrument generally used. * 
Linseed and Drying Oils. Linseed oil 
is obtained by crushyig and extraction from the 
.s(*ed. It is used more than any other for the 
purpose of mixing paints and Is found specially 
suitable on account of its drying power. It ap{K*ars 
that by absorption of o.xygen from the air it is 
converted into solid substances, forming a tough 
^ skin, coating tlie .surface on wdiicli it is 
deposited. For paint-mixing, linseed oil 
' is retpiired of dilTereiit grades and 
qiialitie.s. Raw' linseed oil usually un- 
tlt*rgoes a refining ]>roeess to remove a 
small ]n*oportion of albuminous and 
mucilaginous mattc'r. 

For many purposc.s a quicker drying 
oil is re(|uireil than ordinary linseed oil, 
and to produce this (*ffecf it lu*ate«l 
and air through it \^l]U>reby a 

certain amount of o.xygen is absorbed, 
and a product produced J^ijhiewhat 
^3^ thit'ker than linseed oil. termed hoilul 
oiL 'I'be rate of drying rati ^‘dx* ae- 
eelcrated by the incorporation of small 
tjuarititios ot certain chemicals with the 
oil. usually adthal in the ]>rocc.«...< (»f 
boiling. Such .substances an* litharge, 
manganese borate, and other eom- 
pounds of load and manga iu*.-;i‘. 
A very small quantity of any of 
these substance, s stirred in ami 
luMted with the oil eonsiderablv 
accelerates the drving. 

Lins(’ed oil is oeeasionally 
adulterated with other oils, such a- 
resin oil and mineral oils. 
number of tests can be a]>plied b>r detecting tic* 
presence of adulterants, such as sijceific gravity, 
tlash point (to deti'et resin oils or mineral oiN). 
and. in addition, certain t hemieal t(*sts, such as 
the sulphuric acid t(*sl. iodine absorption, etc. 

Another goexi drying oil used to a ee.-tairi ('xtent, 
es|H.*eially by artists' colourmen. is poppy oil. It 
is very pale in colour, but much more exiietisive 
than linseed oil. 

Resitl OIL This is obtained by deeor.qiosing 
resin, tin* residue left aft(*r distilling off turp(*utiue 
from the crude gum. The resin is pla< ed in hirge 
cast-iron stills, whieli are eonneeted w ith condens(‘rs, 
and distillation is carried on in the usiial maimer. 

The distillate is collecied in separate fractions, 
of which crude resin oil is one, making up some 
S.'i f)er cent, of tlie whole distillate. It is retine<! 
with sulphuric acid and causlkr soda and then 
re-distilled. 

It is largely used in com pounding a cheaper class 
of paints. It is not a drving oil, and has certain 
di.sad vantages. After drying down by ev’a|X)ration 
it has a tendency hiti'r on to become soft and .sticky. 
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This property especially leducos its value for 
paint-making. As its s^K^eific gi*avity is *1)80 to 
•t)05 or higher, and that of linseed oil is about *1)32, 
the adulteration of linseed oil by resin oil is 
apparent in the increase of specific gravity. 

Resin oil is unsaponifiable — that is to say, it is 
not converted into soiip by boiling witli alkalies. 
In this respect it behaves altogether differently 
from linseed oil, which is saponilied like all otlier 
fatty oils. If a. mixture of the two ho boiled with 
soda, the linseed oil only will be sa])niii lied, leaving 
the resin oil bekA^d, and the amount of the latter 
may th n^b e practically determined. 

Tuepmtilie* Turpentine, or oils of tnr- 
pntiii^- frequently ^owii as turpx, is the 
)>roducW'of distillation of the crude gum exiuling 
from pine • trees. The distillation is generally 
carried on close to the s])ot where the material 
is collected. It is American, French, or Russian 
in origin. The turt^mtines differ in qnality. not 
only on account of the differences in methods of 
tapping the trees and distilling, but also in the 
variety of tree from which the gum is derived. 

Turpentine is a chemical substance of the formula 
[see Organi<^ Chcinistry j. It is a 
mixture of *a nuniljcr of allied suh- 
stanees having the same peiccntage 
composition. It is very light, its specific 
gravity being only *8(17, and this is a 
good test of its purity. It is ve»'y fre- 
ijuently adulterated, es]iccially w’ith 
l)etroleum, shale naphtha, icsin spirit, 
and coal-tar naphtha 

The specific gravity of all thc^e 
substances, w’ifh the <‘xce]>tiou of fhe 
last, is Kigher than that of t\ir])entine. 

The best method of testing fhe purity 
of a siXmple of turpentine, a]>art. from 
the specific giavity, is to distil the 
sam])le fractionally, as the adulterants 
have a considerable efre<^t on tlic 
boiling-point. Petroleum s])irit 
anil shale naphtha are the low 
lioiliiig hydrorarhons derived from 
jK'trolenms [see Petroleum |. Resin 
Npirit is obtained with resin oil, 
but comes over in an eailier 
fraction. C^oal-tar nai)htha con- 
sists of the low'cr-hoiling }»ortions 
of coal-tar distillates jsec Coal- 
tar Products]. Such substances 
as these, mostly adnlteranfs, an‘ 
to be found on the market under 
fancy names. But, whatever their eomjm^ition, 
they are not equal toturpenline for ji.iint-making. 
and arc tnon* or Jess gtjod or bad a<*eording to 
tlici constituents of wdtieh Uk’V arc composed. 

Methylated Spirit, In this ])lae«- wc may 
also mention methylated spirit as a useful solvent in 
varnish-making. Ordinary methylated spirit is a 
mixture of rectified spirit of wine and wood spirit, 
the former being ethyl and the latter methyl 
alcohol. In addition to this, small quantities of 
))etroIeum are added to make it nauseous and nn- 
drinkable. It is an excellent solvent for most of t he 
resins, and is used in making the spirit variiis!u >i. 

Varnishes-. By far the greatei* number ()f 
varnishes are what aro termed either oil varui'dn-fi 
or Hpivil varnisheft. They consist of resins in s<)me 
form or another (usually termed fjimiH) ineor* 
lK)rated in the case of the former with linseod oil 
and turpentine, and in the emse of the latter with 
methylated spirit or a substitute. Wc may onu- 
werate. in addition, water varni‘<hes, y)yroxylin, and 


certain natural varnishes. .\s almost all varnishes 
contain resins or gums as the essential ingredients, 
we shall conskler these first. 

Most ]x}ople arc familiar with common resin, or 
n^ophotif/, such as is used fi)r rubbing on violin 
bows. This substance is the residue from the 
distillation of products which exude from pine- 
trees, wdien the bark is cut or injured, and is left 
in the retort aft(‘r the tur]n*ntiue has dist;filed 
ever. It luis been mentioned above as yielding 
resin spirit and resin oil when distilled.' It is, 
|K*ihaps, the (’ommonesf, of the resins, and is largtdy 
used for making the eheap<‘r vainishe.s. 

It vnri(‘s in n])jHMranee and quality, sometimes 
l>eing ]>al(* in colour and tnmsparent (“ window’- 
gla.ss resin"), and at other fimes imieh ilarker in 
eolonr. sometimes almost black, 'riie.so latter 
varieties yi»'ld ('orresptmdingly dark-(!oloured 
varnishes. 

For the better f;lass('s of varnishes (generally 
termed cartifufr and cahitHitc varnishes), gums 
of a hett<'r class ai-n einploycfl. 'flu'w* are usually 
fossil resins, and arc nuieh harder 
and more difficult to fuse, but 
they yield fhe very finest var- 
nishes. Of these fhe following 
arc fhe more im])ortant. 

Fossil Resins. The fossil 
resin amber is found in certain 
strata known as the Oreonsand 
Re(U, which make their .apt)ear- 
aiu e on the surface of the earth as a 
na rrow band, ruini Ing from England 
aeros-< Holland and the Baltic fsoo 
(iKr)Lo<;vj. The amber is either 
washed up from the .sea. owing 
b) tl)e disintegration of the rock 
under (he water, or else it is 
minerl, as in .some parts of Ger- 
many. Of course, amber is 
mo, "fly too expensive for use in 
vainishniakiim, hut the amber 
wa.ste and iMf(‘rior pieces form 
suitable inalenal. 

Th(‘ fo'-sil resins mostly used are 
.-mimi, <-op:(]. and kauri. .Vnimi 
tin l>est v;irni<lj rosin. It is 
found a few b'ct beneath the .soil 
in th(‘ (list lief of Z.ni/ibar. It is 
usually identirnMl by a peculiar, 
v( ry cliaracterisi ie, wrinkled ap- 
{HMianec nf ihc surface, commonly 
called .'ikiu. 

Cn])al ineluocs a number of fossil re.sins from 
.Africa. 

Kami rc.scuiblcs coped, and ^comes from New 
Zealand. 

Resins. Dammar is a rc^in which exudes from 
certain trees growing in Java, Borneo, and in the 
neighbourhood of tln^ tStr.nts S<‘MleMe'ntH. It is 
rather im lined to 1 m‘ soft .ind iViabl<‘. In addition, 
wo may mention sandarar-, mastie, .Manila eopal, 
and, finally, the different vari«‘ties of lies. 

'rh(j lacs are the resinous exudation of a niinilxT 
of difTereut trees growing in India, ('hina, and the 
.Malay Arehi])elago. 'the exudation is eau.sed l>y 
puneture of the, l)arl. by th(‘ lae inseet (rorn/.v 
lacvo). The commonest variety is shellac, whi< h 
consists of the resin })uritied by beating and 
filtering through cotton cloths. Hood qualities 
have bright orange colour. 

The other constituent of oil varni-shes h 
lin.seed oil, which should b'c of the very beat 
quality. 
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S Making Varnish. For 

he j»re(»aration of varnishes, 
he gum or resin is melted in 
i eop|»er pot. The quantity 
aken varies in different works, 
in Knirlapd, a common quantity 
is .">() lb., but in America, 
aC(‘ording to Sabin 
('* 'reehnology of E^aint 
. . 3 and \’arnishes’‘), 1 00 lb. 
or even 12o lb. is the 
usual amount. This 

melting prcKcss, termed 

If I ‘'gum running,'’ re- 

^ quires very careful 

manipulation. A large 

10. CONEMIM,. OR DISIV- 

lEORAlOll mable gases arc given 

off, a mount ing toat least 
25 t)cr cent, of the weight of the gum. so that the 
pots have to be provided u itl» suitable hoods and 
draught to carry off the gases. In order to avoid as 
far as |)osHihle the danger of tlu' gum eatching tire, 
the }>ot is set on a fire fi'd from the other side of 
a partition. The tem]K*rntur<‘ of tlie molten mass 
will seldom be below’ ffoO'^ I’. 

While the gum is being run. the linseed oil is 
heated in a boiling pot to a tem]M*rature generally 
not exceeding .500'' F. The healing may be ])ro- 
longcd for an hour or two. ’Flu* oil is then run into 
the “gum ]»ot/’ and thoroughly mixed, and tlie 
heating must be continued for some lime, in order 
to bring about a tborougb action between the gum 
and oil If a drop of th(‘ mixture be leumved 
•iflTrtied lately after mixing, and eoohvi on an eartlien- 
warc ))late, it will form n cloudy mass, owing to the 
separation of the gum from the oil. When tlic 
reaction between the gum a id the oil is eomplete, 
a drop taken up will remain transparent on cooling. 
This test is useful as marking the completion of the 
firoeos.s. According to Sabin, it is u'>«ual to lake the 
tcm]K'raturc of llie mixture as a guide to the 
completion of the reaction, it having heen previously 
<letermincd by preliiuiuaiv experiments how long 
the two must be licated together in order to pro<*ure 
a complete interaction. As a g<Mu*ral rule, the 
larger the proportion of oil tt» gum the longer tlie 
heating re(piired. 

After the mixture has sufficiently cooled, it is 
gradually thinned with tur()eutin(‘. As the tliinnirig 
cannot 1x5 done cold, and the tur|K*ntirie is very 
volatile, the thinning shed should he situated away 
from any tire or ffame of any kind, for fear of the 
heavy vapours of turpentine given (»ff’ eatching lire. 
Instead of tutVenline, benzene is sometimes used, 
hut it produces an inferior product, d’he varnish 
is HOC fit to use at t)ucc, hut has to he stored for 
twrclve months or so in iron tanks, where it matures 
and a siMlimcnl scttl(‘s <»ut. 

'I’Ih' proportion of resin to 


oil \arics very i-nnsiderahly, 
...... according to the 

("o ■ ’-^ ** *^^ *^ t > pc of varnish 

prepare: 25 

'^1' gal. or ,‘10 gal. 

'x ' of oil to UK) 11). 

i>f resin, and 
V about 40 gal. 

^ of t n r pen t i ne, 

V may l)e taken 

^ a.s a fair nver- 
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varnishes. 


Spirit Varnishes. 

These may, or may not, 
contain a small quantity of 
oil. If they do contain oil. 
they are made on the 
same lines as the oil var- 
nishes. Ordinary spirit 
varnishes are iiunely solu- 
tions of the resin in s])irit. 

Of course, many of tlio 
resins are not suftieieiitly 
soluble to give spirit var- 
nishes. 'J’hose eommoiily 
used are shellac, sanderae, 
inastie, and common resin. 

Lacquers, (’omnion 
lae<tuers are usually sohi- 11. VERTICAL MIXER 
lions of shellac in suitable 

solvent.s. with the addition of a small (piantity 
of colouring mattcT, usually^ an aniline dye. l*e- 
cently they have been replaced by j)yToxyli!i 
varnishes, which consist of a solution of pyroxylin 
|sce (hincotton and rellu!oid| in amyl acetate, 
with the addition of a small quantity of resin. 
These pyroxylin varnishes can also he coloured, 
and are suitable for laetpiering meta!,^ Avood, and 
other substances. Tliey also serve as a medium 
for the bronze and aluminium paint.s. 

“fhduvos” is a lacquer belonging to tliis type 
which has recently heen put on the market. It is 
manufactured in four varieties, three of wdiieh ai(‘ 
coloured, corresponding to the primary colours red, 
blue, and yellow, while the fourtli is a colourless 
])reparation. \^y suitable ('oinbiuatioii of two or 
three ot the ])rimary colours, any desired slu'ide of 
<!olour may he obtained, which is then diluted to 
obtain the reipiinul tone by means of the colourless 
variety. .A table has-been pre[)ared by the makers, 
the Aletallic ( 'om))osit ion (.'ouipany, showing the 
[)roportions re<iuircd to procluce the ordinary 
shades, thus : three parts of primary yellow and 
seven of priimuy lOiic, give emerald green: or 
again, four of primaiy rcii, ’eight of primary blue, 
and eight of primary yellow, giv'e olive green, and 
so on. 'I'he co.atings ]Modiiced are tough and damp- 
proof, and become extremely hard ami resistant after 
i)eiiig stoved. 

Protective Paints. Asphallum, which is 
a native bituminous substance [see (Iedloc.vJ, can 
be u.sed as a black varni.sli by dissolving it in coal- 
tar naphtha or turpentine. Jt is recommended 
as an anti-corrosive paint for metals, ironwork, 
bridges, girders, and other structures where iron or 
steel surfaces an* ex|)osed to the atmosphere, and 
re(|uire to be coated with st)me sort of auti-eorrosive 
paint in order to ]»re.M.M-ve them from rust. Many 
different kinds of 



])rote(5tive paints 
have been tricil, 
and a considerable [ 1 
amount of ex- pi 
pericne*' accumu- ; • 

latcd. It is esseu- g 

tial that the surface ^ 
should be clean and y 
dry, as rust has 
often been found to 
form underneath a 
coating of ]»ain1. 

.Mill scale, the oxide 
of iron coating, 
commonly found on 
freshly wrought 
ii'on and steel, 
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should also be removed. This is nceomplislied 
nowadays by mcims of a sand blast. Tt is usual 
to give the iron a coating of red lead in oil, which 
of itself apiK^ars to possess considerable protect ivo 
power. But at other times, it apparently fails in 
its object. 

A cheap anti-corrosive coating may be prepared 
from coal-tar products— that is to say, solutions of 
coal-tar pitch in coal-tnr naphtha. These Jia\e 
been used with some success, b\it care must b« 
taken that none of the eoal-tar acids nr ('rude dead 
oil [see Coal-tar Products] liml their way into the 
paint. A good aiiti-corrosivo ))aint, possibly of 
a simihi|j|^atdrcl, is now on the market and known as 
‘ Siderosthen;’* A large number of tests have Ixs n 
made in the United States by immersing sheets of 
metal, coated with anti-corrosive paints, in the 
wafers of Lake Cochituate for several months at a 
time. From the result of llicse and other t4‘sts. 
Sabin recommends a varnish in whicirtthc pro})or- 
tion of oil to rcsiti is high as the best coating for 
the protection of steel structures. JNgments can 
be worked in with such a varni<h, ]a’nducing varnish 
painta of great beauty and n'sj-tant action to the 
moisture of the atmo- 
,s})hore. 

Many of the anti-cor- 
rosive ])aints sold c<m- 
sist of nothing Init tiO 
|H'r cent, of oxide of iron 
ground in linseed oil. 

Distempers. Tlics(‘ 

consist of water ])aints, 
an(J the coat is, to a 
certain extent, water re- 
sistant, and therefort' 
v\aslud)Ie. The names 
of the makers of tlu'se 
W’ashable ])aints ar(‘ 
given on t)agc KKh). 

Such ['uints jire fre- 
«iiiont1y made with casein, 
the albuminous cousli* 

(uent of milk, and con- 
tained in the watery 
licjiior after the removal 
of the fat. A dcs»'riplion 
of casein is given undtT 
“ fdues and Adhesives, ’ 
but we may jnciition licic tijat casein is ji'-clf 
)ns(‘IubIo in water, .ind re<|uir(‘s Uk' addition of 
an alkaline substance, such as soda, ammonia, or 
borax to dissolve it. AVherc tiu^ (listcni}M*r is Mild 
in the solid form, as powder or jiaste, tlu* jugmoiit 
is incorporated with tlic rightr jiroportion of easein 
and alkali. If, now, the alkali chosen be ammonia, 
this will gradually ditfuse and evaporate into tin* 
atmos])here, when" the paint is spread in a thin layer 
over a large surfuee, leaving the ‘'asejn behind in 
I he insoluble form. 'JIk' particles of pigment will thus 
bo knit together f)y a medium inMilulile in water, 

that the surface* covf red by tlic paint is washable. 

'1 here arc other I'icans of rendering the ea'^ein in- 
"'aublc ; thus with slaked lime it gradually sets to a. 
hard water-resistant mass, and th('s(* substanei's may 
lie found in many distempers. 'Hk* slaked liuK*. which 
in the presence of water has helped to dissolve the 
‘•aj^ein, gradually absorbs carbonic acid from the air, 
lonning e.de/jm carbonate, with tlie sejiaration of 
the. casein in the insolnhle form, just as in the 
ease of Ifee ammonia casein already describ<’d. 

Various Polishes. Although polishes no 
do\ibt protect the surface of wood, or otlier sub- 
stances polished, they are more often us('d to imi>rove 


the look of the object and give it an attractive 
appearance. 

French /WmA is made, according to Standage, as 
follows : 4;- f>z. finest shellac is dissolved in 25 oz. 
of ak'ohol (Oi) ]xr cent, strength), 1 oz. of* a natural 
eoloiiring matter, known as dragon's blood, is 
dissolved separately in 25 oz. of alcohol, and the 
clear solution poured otf from the si'diment into the 
first liquid cfuifaining tla* shellac. The lii|ui(ls are 
mixed, 7^ grains of turmeric added, and the whole 
allowed to stand twenty-four hours, after W'hieh it i.s 
lilftTcd. Of eour.se, th(T(' is as much to be learnt in 
the method of applying fhe polish as iu making it. 

t nrntiurr po/i^fh may be made according to the 
folhnving recipe : 1 oz. of bei'sw'.ax, | oz. of w'hile 
wav, aiui 1 oz. of Castih* soa]), the lattvr .shredded 
very tim*. an* heated in a pint of boiling water. 
When cold. J )>int of turjMuitine and .1 ])int of 
spirits are mixi'd in; 

Metal Polish. To brighten the surface of 
metals, whiting or chalk finely ground is mixed 
with eoleothar (an oxide of iron), and made into 
a paste with a little soap and oil. Ammonia on a 
rag will ofli'n prove effeejive in cleaning tarnished 
brass and other metals. 

Boot Polishes. 

Like all other var- 
nislu's and polishes, the 
jirimary use of a boot 
]H)lish should be fo pre- 
si*rve tiu' leather under- 
neath. Nowadays, boot 
]M>lishes are judged by 
other sfandards, i)art,i- 
eulnrly by the bril- 
liancy of the polish 
obtainable. This will 
1)(* belter realised when 
\v(' say that many boot 
polishes as now manu- 
factured are innocent 
of any fatty or oily 
constituent, and fre- 
(jucntly contain small 
(piantitii's of acki, which 
e\(‘i( a destriict jv(’ 
ratlu'r than a ]>res('r- 
vativc aefion on th(» 
lcath(‘r. 

The .small (juaulity of nil coiit.iincd in the polishes 
.soon loses its nflVni when bools an' worn in wet 
nr .'^nowy wi'.ithcr. 'Hie v'‘getal)lc waxes u.s(*d in 
some ))nl ilia's work w'(‘ll iu this respect, but fatty 
su’bstancrs int('i'fcrc with the* production of a high 
polish, and their u^-e is, in cou.xMnu'iict', V('ry limited 
(Andc'-). .Ml bn()t polishes unist conform to tla? 
following essentials : 

(ft) (iiv(‘ as a pnli-h or shine as possibl**, 

when brushed. 

{h) Be of a good lilack colour, or else pal(? 
Iran.sparciil hue for brown bn( 

(r) Dry hard, -o that the | i»lisli will not soil or 
eoiiie otT on t!u‘ clollu's. 

{fl) Contain only a small (p .mtily of acid, so as 
not to destroy the Icatlicr. 

(f) Th(‘ materials composing tie* poli-'h must be 
regularly ami uniformly mixed, so that a smail 
(juantity of pole h w'ill cover a large .surtace of 1 (m \ la /. 

Black and Brown Polishes. Boot 
polishes are larg<'Iy coloured with aniline dye.s. 
For brown jiolishe.s they are almost always used. 
Lamj)blaek or other animal or vegetable black 
may be used in compounding ‘ blacking,” bnt. 
a.s often a.s not aniliueilyes are used, es|)f*ejally sneb 
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as liave an intense violet colour iiulistin.i'uisliaMe 
from black when applied in the form of a polish. 

f?1aekin" fre(]nently contains susirar or glucose in 
some form or another, usually more or less earaiiiel- 
ised by treat meut with sulphuric aeid. Sugar much 
improves the pf)lish, but the cfTect soon goes off 
if too riiuch sugar has been used, as it is “ delicpie- 
scent” — that is to say, it attracts luoistnre from 
the atmosphere. Tlu‘ same considerations apply to 
glycerin, a not infnapuul constituent of polishes. 

\Vc cannot do better than give, a list of some 
of the more common constituents of l)(»o1 polishes 
and black : 

Anilim* dyes and mineral colours. 

(dim arahic. 

Swedish tar ; coal-tar, and asphalt. 

(dyieriii. 

Animal charcoal, or lionc-hlack substitutes. 

Molasses and sugar syrups, gra])e sugar and 
starch paste. 

Paraffin- H|M‘nuaeeti. 

Linseed oils and fi^h oils. 

Sliellae. 

l.ard. stcariiu*, tallow, and other fats. 

Turpentine, pe(n«l<‘um jelly, ami high-hoiling 
hydroeai’hon oils. 

Waxes, cspocially beeswax, earn an ha wax, da pan 
wax and eerosin. 

Siilplmrieai'id, acetate of iron and oth(‘rehcini<*als. 

The inachinery used for incorporating the in- 
gredients are the same or similar to those used 
in paint manufacture, such as mixers (9| and 
grinding rollei s f 14 j. 

Recipes, fu wliat follows we give recipes from 
well-known authorities. 

PL.U'KLNdS 

I. 

beeswax .. .. Id parts Bone-black., d p.irts 

S|X'rmaceli .. (*<» ,, Prussian him* 2 

'l’iir|K'nl inc .. (»<» ., Nitrohcn/cue I 

Asphalt vai ni"!! 5 Borax.. .. I .. 

The w'ax should be melted, and the borax add(*d 
and stirred in. 'I'hc s|K'rmaccti .and asphalt 
v.arnish an* melted separately, and (lu* tur|K*iitine 
added. Atter thoroughly stirring, add tlie wax. 
Finally a<ld the colour, well rubbed »lowii. and the 
U'lizcue (Stand. iLa*), 

II. 

Bone-black . . dO parts Sulphuric acid I p.art 
Syrup .. .. Id ,, Olive oil.. ..2 ,, 

Tin* ])lack ami the syrup are mixctl, and the oil 
.added, then the acid, a little at a time. Fiii.dly 
dilute w ith w.atcr to the right consistency (.\udcs). 


III. 

.Mctlas-^es , . Idd parts Dextrin . . It'd parts 

\'ineg;n, . . . 2d ,, Bone-black :»d „ 

Alum .. .’I ,, Jjubricatiug oil 7’d 


d’his is a (•ciiiiau patent. No. KM. 74‘.t. 

IV. 

l',j p.arts white wax mixed hot with 'Id parts sjKu- 
niaceti, and 2 parts linseed oil, and 1 part mo!a.s.ses, 
the mixture kept at 110-120° (^., and I'll parts 
of lampblack and 2*8 parts of tiir|»entine added. 
Finally add a solution of ‘02 parts of aniline violet 
and ’(fd parts of shellac in ‘Ild parts of alcohol. 

'J'his polish ch ics somewhat slow ly, but is a Indter 
preservative for leather than most other bl.ackings 
(Nioolct). 

Best .shell.u . . S part*^ Od percent, spirit ,‘18 parts 
Freneh tui pen- 

tine .. .. 8 „ Nigrosine 

(aniline dye) ft „ 


The shellac is cbAsolvcal in tur[)entine, and after 
removal from the lire the niirrosine in .spirit i.^ 
added (Andes). 

'I'his is recommended n.s an excellent varnish 
for black leather. 

VI. 

M'ax ]>olisli ])rcpared according to Brunner (“The 
Manufacture of laihricaiits. Shoe Polishes, etc.”): 

\ el low wax dO ])jirts 

Oil of turpentine d ,, 

Potash 10 „ 

d’hc'.'^e are melted together and tr(\*iti*d with 
.sutsar, 10 i^arts; water. dOO parts. 4’he resulting 
m.iss is stirred with enough lampblack to colour 
it de<‘p black. 

BOOT (.RFAMS 
I. Brown (Yearn. 


Paraftin 2:),4(M) parts 

So.ap :LI7d „ 

( due jeilv (sA . 10 {•(‘r cent glue) l.Sld ,, 

Water .*. (>,S00 „ 

Oil 2.(td0 „ 

Bisiiiaick brow u (aniline dye) .... 70 ,, 


Soap and glue are boiled togctlier in waiter, and 
the lifpiid dyed with Bismaick brown, and mixed 
with I lie rest. 

IL While (’ream. 

Whil<* beesw.ax 4 parts Turpentine.. 8 parts 

( artiauha w ax I Water .. .. 12 

Potash.. .. -J .. 

If while beeswax be replaced by the ordinary 
yellow wax, a yellowish eri'.iin is obtained. Or by 
the addition of suitable dyes and soap in the 
place of potash, brown (►r black creams can b<‘ 
prep.'ired. Nigrosim* is .i suitable black dye to 
use ill these luixtiiri's. 

Leather Greases, 'riu re are a number of 

preparations which have for tlieir object the 
lemh'riiig of leather soft ami supple, W'ith a view to 
it'- preservation, and also to n*mler it W'fiti‘r 
re'.islaut 

I’he follow iiig ri>riuiila' are 'jivi'ii by Bruum'r ; 

H.MINKS.K (iKKAsV: 

Soap 2 |>a rts 

Sii'.»ar 2 

Water I ., 

Potash 1 „ 

Rape nil 2d 

d'he otli(*r ingredients are (li''>ol v(‘(l in the water 

.and incorporated with the rape oil by thoroughl_\' 
stirring in in a g<*ulle lie.at until ttie mixture attains 
uniform «onsist(‘m‘y. 

W \TFRPRO(')F ORFASK WITH (ILOSS 


^Vax I ()ait 

Soap J 

Lampblack d ,, 

Oil »)f turpentine d 

Fi.sh oil 20 


'I’he wax i.s di.-'solved in tin* turpentine by gently 
warming: the soap is th(‘ii added in the form of thin 
shavings; aftei this, the fish oil, still kee])ing the 
mixture warm, and finally the lampblaek. 

VASELTNK CREASE FOR RLACK LEATTlFdl 

Vaseline 100 parts 

Lainphlack d 

Piussian Blue d 

Some of thc^ vaseline is melted and incorporated 
W''lh tho lampblaek and Prussian blue in an 
enamelled iron pan by stirring until a ^uniform 
iiiixture is obtained, and the remainder of the 
\aselmo is added by degrees, keeping the wax ' 
stirred all the time. 
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By JOHN COX 


E pra^^'tice of volualion inav h<* to !>o tlio 
natural coiiconiilant of the aiuitioneerini; pro- 
fession, for the exercise of the one nalnrally ‘‘nils 
for a knowledge of the other, 'riie term valuer 
in its ordinary acceptation signiti(‘s a person who 
is eoinyictcnt to form a sound opinion as to the 
vaKio of any concoivahle nrlielo or eommodity. 
rtiicl a like accomplish iiieiit in ies])e( t of real estate 
or any interest therein. 

tt will be seen that the field erieom|>assed is of 
the widest possible deseri])tion, and it naturally 
follows that oxi^iert universal knowledge of values 
<*{innot ]>o.ssibly bo elaimctl. One finds in 
])ractico that there exist vahi*‘rs who have made 
a life-long stiidy of the various .specialities, and we 
therefore have eompeteut a])praiseis of pictnn's. 
china, silver, antique furniture, and so on 

It may here bo said that what we, may term the 
general praelitioiier should never commit himself 
to an opinion as to the, worth of what h<‘ may 
suspect to be an unusually valuable item. 'I'here 
is a very powerful argument in supp‘n't of this, for 
there is a fashion whieh governs the market price 
of articles of vertu as in other commodities; ami 
as the paintings, statuary^ or W'liat not of a particu- 
lar master arc to-day souglit after, so tlx* ])uf>lic 
taste periodically inclines in <piite a dilTcrcnt 
direction. 

.As an instance of tlx* diversity in v.ihx's, when 
dealing with pictures at a recent sale, ’* 'Phe 
Standard Bearer,” by Meissonier, which had sold 
in 1877 for 1^787, realised £2,fi2o: wliile Ciaiiis- 
bormigh’s “ Duchess of (irafton,” a small oval 
which had sold in 18S14 for only realised 

a hundred guineas. Again, Daixlseer's *’ I’ri/e 
(^alf,” whieh sold in 18fi.‘l for £1,8!)0, hammenxl to 
only €1,438 when offered two years later, and in 
Iliril fetched hut €-111. Similarly, Millais' ’* (‘uc- 
koo,” W’liitdi in 1SS4 hronglif €l,{Ut">. \v;:s valued at 
biit£l,fi27 10s. seventeen years later. 

One might multiply sixli instances iixfi'finilcly, 
but. the foregoing will ])iove conelnsively that 
the prices of yesterday are scarecly any eritcrion 
of the prices to-morrow. As a general rul«*, llx'p*- 
foro, it is the wn'ser ]ioliey to considl the o])inion 
of a specialist in the matter of vilues of -nbjeets 
whieh may be suspected of oxtraei'dinai v wrath. 

Occasions Requiring Valuation, ^^e 

may bore consider the oc(*nsion< for a valu.it ion 
and the purpose for wdiich om* may hi- rcipiireil. 

PuoBaTE Vamiations. Ihiih.iti^ valuations, 
v.'iiich are, perhaps, the nuwt ciunmoii, nra calhMl 
for on the proving of a will. The whole of tlx* 
real and personal pro])eity of a <l(*ec;isf*«l, not 
entailed, are comprised in tlie probate valuation, 
the purpose being that the succession duty may 
be properly assessed. 

AIortGage Purposes. Before advancing fiuxls 
upon mortgage it is usual to retain the servici*s of .i 
valuer, who must report fully as to the worth of 
the proposed security. The greatest care is called 
for dn these matters, Ix^caiise a valuer renden's 


himself liable to <in action shouhl the mortgagor 
flcfaiilt .‘ind Die pro]K’rty, u[)on h(*ing sold, fall 
short, of realising the anxiunt lent upon It, if, 
iiuleed, it can be shown that the fmxl.s wore 
advanced u}u)n th(^ strength of an exaggeratOil 
v.iluatioii. 

Partition. In splitting up portions of an 
‘*s1ate f<u* succession or «)t!ier purposes. 

I^ANDLOKi) AM) 'rENAVT. The valuing in of a 
tenant who lakes trade or farming stock and 
fixtures, growing crops, and tlx? like, from an out- 
going par^y, is usually carried out by the appoint- 
ment of two vahx'rs, one employed by the incomer 
and the other by the onIgoiT. 'The inventory 
having been tak(*n, tlie valuers meet njjon the 
propel ty and a.gree as to the ])rice to be paid or 
allowed. 

( V)Mr»E\S VTIOV, OR DoAIPI T.SORV Arqt’IUEMF.VT 

Pi:ni*‘)si:s. Upon the taking of any land.s or 
hereditaments l)y a railway or otlx*r undertaking, 
the service of a notice to treat under Parliamentary 
powers is the opening of the negotiations. The 
party upon whom the notice is served instructs a 
valuer, who pio(*<‘eds to appraise the proiH'rty to 
b(‘ ac<piire<l in the ordinary way, with Die excejition 
that Die valuation is increased by the addition of 
10 per eent. tliereof for ‘‘ forced sale ” or severance, 
of the iiitere>l. 'I'Im* valuer's fees in these cases 
are paid l)y the boily taking tlie property. 

l)iL\Pii»ATio\s. A valuation of dila})idalion.s 
is very often called for in Dx* case of the termination 
of furnished liousi*. lettings. 

Valuation of Portable Property. It 

would hardly be ]) 0 '>sible to lay down direi‘tions 
for the ]»roee>s ot valuing iiorfable prop(*rty; Ixit 
it i-< suflieient for the moment Dial Die lines upmi 
which Die v.dualion is carried out he indifjated. 

Firstl^^ Dual, concerns nix‘)i jiropcrly as 
household fiinnturc. Die valuer must draw' upon his 
aiK’t ioii-rooin cxpcricri' i* lor ai<l. If w ill be found 
Dial a very short, but inliinale ai-quaintaucc with 
auction srd«‘s will give one .a veiy useful insiglii 
into Die values «)f everyday articles, but it is 

obviously impossible to place oM heads upon 
young slioiihlers in these niHtti'rs. It should he 
understood tlial, as a g(*neral rule, tlx* value of an 
artiele is uliat it will f(‘teli in the ojieii market — 
that. is, the *' auction piiee." 'I’lx* valuer does not, 
except in specialised articN's, concern himself W'ith 
;i fancy value, but deals stric'Dy with intrinsic 
wtirth, relying solely on his knowledge of the 
markt*ls. 11 is the piin liee on every oceasion to 
make an itivenlory ef tlx* goods with the values set 
down in tlx* jiroper eohiimi of the inventory 
book, a eh.o . ter or privuiti* mark being usually 
ein])loved. 'f'he inventory is sumiii ii ised .at the 


end of the <*ntry, ar^ fi»IIows : 

Furniture £ 

Statuary and ornaments. . € 

Silver and plated wai c .. € 

Uhlmi aixl L'lass .. € 

Wines € 
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* AND VAMHfiD 

A report as to the value is tlien prepared in 
tlio following form: 
re T. Hiehards, Esq,, Deed, 

VALUATION for Estate Duty of Ois 
Furniture <(• General Effects' in and upon 
the premises known as The Manse,^' 
CaUrham Valley, Surrey, late the property 
of Thomas- Erckards Esq,, Deed. 

SUMMARY 

Furniture, ^ Statuary, Ornaments 

and Geneml Eff rets £2.817 14 0 

Silver <tr plated learc 492 (5 0 

Jewellery 890 0 0 

China ds Glass 89 10 0 

Wines 4.70 0 0 

Horses, Carriages, Live a* Dead 

Stock 312 0 0 

£3.0.71 10 0 

LONMN, May2nd,imh 
The 01)01% more qKtrticnlarly enumerated in an 
’ Inventory made this day, are valued for the purpose. 

* of Estate Duty at the smn of Five thousand a)td 
fifty one pounds ten shillings. 

ED, JAS, CARPENTER. 

Auctioneer. A‘C., 

£5,031 10 0. 680. Barbican, E.C, 

V Valiiation of Real Estate. We now 

* ntrivci nt a branch of valuation which 
is capa(ble of being dealt with upon 

, e8ta|ii^ed princ iples — na mely , t he 
r^^viduation of real property. Apart 
from local factors, which favourably 
or otherwise ojYerate upon values, 
we here call into use the valuation 
tables, more commonly referred to as 
Inwood^s Tables. 

These tables are a collection of 
. ascertained numbers, showing the 
number of years' purchase of a net 
annual income arising from a pro- 
perty, and which may Iw?, given for 
that property, in order that a pur- 
chaser may receive a fixed rate of 
interest, together with the return of 
his capital withui the peri<xl during 
which the property or his interest in 
it, shall endure. A reference to the 

tables will show that they apply to 
certain and uncertain interests, to tlie 
value of an interest in reversion, to 
the amount of premium j^ayablc for 
a lapsed lease, and so on. 

Ill beginning a valuation, the prime 
factor is contained in the answer to 
the question : What is the net annual 
income a pucohaser will get from the 
property under notice ? Tlie answers, then, to 
the following questions will form the groundwork 
of any valuation ; 

(1) Whnt is tlie nature of the interest I am 
valuing 1 

(2) What amount will the purchaser receive ? 

(3) For how long will his interest endure H 

(4) What rate of interest must he have ? 

(5) How long — if at all — will it be l)efore he 
begins to take his im^ome ? 

- yd) What is the present value of any capital 
amount he may have to pay in resiiect 'of which 
' allowance must be made 7 

(7) Is the condition of the property such that 
t|if&,>valuation must l)e deducted a stated 


fti;m to bn expended bn the property fprtbwJtJii 
before it can be expected to return a proper fCTNipe^t 
(8) In what degree does the law of supply and 
demand operate upon the interest 7 
Having given due consideration to these factors, 
the valuer must consider Under what percentage of 
return he must make his calculations, and as r^ards 
the rates the table on this page will be found 
generally applicable. One often deals with the values 
of weekly class property, and in arriving at the net 
annual income, we give a table which will be useful : 

Proportions or Outooinos to Rack Rent 

Ground rent JthtOyVth 

Insurance lA 6d.l on 

' value of budding 


J>and and other taxes 
Repairs, average annual . . 

Rates and Taxes : 

House Duty 4 % 

Poor Rate 12 % 

Consolidated and th*ne- 

ral Rate 7i% 

Water Rate . . . . , . .7 


n% 
10 % 


Contingencies, say 
Management 


• 

Say. about 50 % of gross rent 


1 MARKET RATES 01* 1NTKRE8T 

OllMlH 

liitelVHt 

Vt'Uf..' 

piirrli, 

for SUitwi inter 

AfjcrictiUural laud 

to 

;j:*, to 28 

Safe security, sought by 
wealthy persons for the 
social position it gives. 

It is, as a rule, underlet, 
and will increase in value 

Aooominodation 

4% 

2.'> 

land 

Ripe building land 


20 


(i round rents, well 


:t;: 

These sell to pay the stated 

secured frcehohl 

Do. other freehold 



rates of interest because 
of the security being 
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from five to ten times 
covered, and the invest- 


Do. leasehold 

4% to 


mciit increases yearly in 
value. 

l-'repliold houses : 




5?iiverlor 

4”o to 

2.'. to 20 

Sell 1 0 pay the stated rates 




because the security is 

Inferior , . . . 

7% to »% 

11 to 11 

not, like leaseholds, sub- 
jeet to vexatious repair- 
ing eoveiiants and de- 

Tjcnsehold houses : 



preciation in length of 
holding. 

Superior 

to 7% 

20 to 14 

Outgoings to be paid, 




let or not. Restric- 

Inferior .. ..! 

8«, to 10% 

12 to 10 

tion from free dealings. 
Limited nature of the 



! 

interest. 


By “ compounding ” for the payment of rates an 
owner may stive from .30 ]>tT cent, to 25 per cent, 
of them. 

Inwood*A Tables. Turning to Inwood's 
tables, wc will briefly refer to the uses to whioli 
the more important of them are put. Table 1, 
it will be seen, enables one to value a lease or 
property for any numbt^ of years at rates of from 
3 per cent, to 10 ]K'r cent, interest. Thus, a lease 
for 50 years to make 7 per cent., and to get back 
the principal is worth 13*801 years’ purchase of 
the net annual income. 

Table 2 enables the valuer to ascertain the 
number of years’ purchase he may give for an 
interest secured by a life deduced from mortality 
observations made at Xorthamptdn. Tliu^ a 




lease or annuity to endure for tlie term of a certain* 
^‘life” may bo valued by means of calculating 
on a personas present age. For example, an interest 
secured on a life aged 20, to show 6 per cent., is 
worth 12*398 years’ purchase of the annual net 
income. 

Table 3 is substantially the same as Table 2, 
but is based upon deductions made at Carlisle. 
On this table, the interest last referred to would 
be worth 13*836 years’ purchase, because the 
Carlisle rate of mortality is not so great as that 
of Northampton. 

Table 4 shows the present value of £1, due at 
the end of any number of years, expectant upon 
the death of a person of any age. 

The tables then follow on, dealing with various 
contingencies, until wc reach the next most useful 
one — Table 17 — which show's the present value 
of a reversion to a perpetuity after th(^ (‘xpiralion 
of any number of years not exceeding tK.). It 
may be noted that any int(TCst deferred a grealer 
period than GO years is not considered valuable. 
This tabic is used in valuing freehold ground rents 
where the reversion to the rack rents is getting 
considerable. [See example.] 

Smart's Tables. Upon somew-hat similar 
lines the tables ])rocced to deal with the value of 
reversions to perpetuities secured upon various 
lives. Smart’s five tables of coin]U)un(l interest 
arc then given, and these are of very great assist- 
ance to the valuer. 

The first table show's the amount which £l will 
make if put out to interest at the several rates of 
per(^ontage for any number of years. It w'ill Ik' 
clear that this table enables the valuer to caleulate 
tlic immediate capital outlay nc(TSsary to juovide 
for a contingency at the expiration of any j>eriod. 
For example, if W'c buy a bouse for £600, the 
lease of wuich will fall in in (50 years, and desire, 
by making a payment now, to secure the return 
o{ iT)00 ill GO years, w’c find that £1 invested now 
at 3 per cent, com pound interest eipials 6*89 in 
GO years. 

Therefore, £5(K) 6*80 will eijual the auioiint 

required to bo laid out now' to return the c'apital 
at the end of the ))erind. 

The second table treats with the present value 
of £l due at the end of any number of years. Fjh* 
example, if wc know that at the end of 20 years 
we shall have to ])ay a i>remium of £100 for the 
renewal of a lease, wo know by reference that the 
amount to be deducted from the jiresent value of 
a property with such a condition attaching to its 
purehaae will bo, on the 4 ])er cent, table, £100 x 
*4564 = £45*64. 

The third table shows the amount of £1 per 
annum in any number of years. For example, 
suppose we have a leasehold house with an iin- 
expired term of 80 years, and desire to put by an 
annual sum which will return tiio amount wc 
paid for it, say £.500, w’hen the lease falls in, w e see 
that if we put by £1 per annum at 3 jier rent, 
interest we shall have £321 *.36 at the end of 80 
years, so that £500*:- 321*36 will show the exact 
annual amount to be laid by. 

The fourth table show's the present value of 
£1 per annum for any number of years. This 
table is practically identical w'ith Inw'ood’s Table I , 
and shows wbnt amount must be paid for the 
stated income at the rcquiied rates of percentage. 

The fifth table shows the annuity which £1 
will purchase for any number of years. Thus, a 
lessee taking premises at £100 a year on a lease for 
21 years pays a iiremium of £300, and desires to 
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know the annual amount at w'hich he “sits,” or 
his sitting rent. If he were to lay by his £500 
at 5 per cent, interest for 21 years ho w'ould bo 
getting £*0780 ]>cr annum for each £1, so that he 
pays, in fact, in each year £ 0780 X 300, in addition 
to his rental of £100, or in all, £123*4 j>er annum. 

We need not, for our present purpos(‘, pursue 
the tables furtlier, hnt will conclude w'ith a few 
brief e.\amj)les, which may serve to show the 
methixl of getting out the values of properties 
more ordinarily met w ith, following our rule always 
to arrive at tlio net annual income, and carefully 
settling the rate of interest. 

KxA.MI'LKS 

Value *20 acres of freehold agricultural land 
letting at £2 )M*r acre p(T annum. 

3 Pkh (’jiN’r. Tahle. 

20 X 2 - £16, net annual income. 

40 X 33*333- 1333*32 

or £1.3,33 0 S 

Value 20 acres of accommodation land, letting 
at £4 per acre pta* annum. There is a tithe rent 
charge of £6 per annum on the whole. 

4 Pkk ('KN’r. Tamle. 

20x 4— 80. £80-: the gross annual 

income. 

Deduct lithe rent charge 6 

£76 - net annual income. 

75 X 26 ^ £1,876. 

Value, say, 12! acres of ri|>e building land 
situate on the hordiTS of n ra])idly rising town, 
and }»ossessiiig a main and parish road with avail- 
able building frontages of 3,000 ft. 

3’his may be taken all round at £5 per foot 
frontage, it being sah* to assume that a plot of 
.*10 ft. frontage would let at £7 JOs. per plot ground 
rent, thus showing a 6 ]w*r cent, investment, so 
that, we have : 

3,000 X 6 £16,0(X). 

What is (ho foe simple, or frccliold value per 
acre of laud which for ten ya*ars will remain agri- 
cultural land W'orth a rc'nlal of 30s. per acre jwr 
annum, for th«‘ sv ond ten years will be aeconio* 
dution land worth £3 per acre per annum, and 
after that time will he rijM* for building operations 
ami command a ground rent of £10 jxjr aero per 
annum ? It will he ten years before the whole 
of the land is developed and the full ground rent 
secured. 

Here we sec that a piirchaser w'ould got out of 
the agricultural land £1 10s. per aero for ten years : 

AdUK'rLTrriAL L.vnd, 3 Pkh Text. 

£1 10s. per acre j er annum for 10 years — Value 

1*6 X 8*630 years' i)urehaso -- 12*795, ]>er acre. 

or, say . . . . . . . . £12 15 0 

Next W'C have 

ArcoMMODATjoN Land, 4 Per Cent. 

£3 ]>er acre per annum for 10 after 10 

years (see note helow'J:- 3 X 5*479 — 

16*437, or, say 16 10 0 

We havf‘ now disposed of the matter so 
far as regarcb 20 years of the period, and 
we now come to 

SKruREi) Freeiiotjj Cround Rents, 

3^ Per Cent. 

Wc see tliat a purchaser will be getting 

not £10 j>cr acre at once, but at tfte end of 

Forward 20 5 0 
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Forward £20 5 0 

10 after 20 years. The avorao;c annual 
income for the period must be deduct'd. 

This is niTivod at as follows : 

For the 1st year V.t £10^ £1 
„ 2nd year of 10- 2 

„ 3rd year ,'V, of 10 3 

„ 4th year tV 10 - 4 

„ .^»th year vV “ •'» 

„ 0th year VV of 10 - t» 

„ 7th year ,v, of 10- 7 

„ 8th year of 10 -- 8 

„ 0th year ,'V of 10 - o 

„ lOthyear a whole 10 -- 10 
Total tT>.’> 

.7.7 10 r-: ;7\7 or £.7 Ids., l)cin!j: the 

average annual ground rent for the 
tonn. £o 10s. per annum for 10 
after 20 years — i7\7 4*180 years’ 

purchase ~ 22*00, or .. .. . . 23 0 0 

Lastly, after the lapse of .30 years the 
])urehaacr begins to receive the full 
ground rent pta* acre, so that: 

Skcurkd Krkehold (jROiTNn Hknts, 

3.} Per (.'e\t. 

£10 per annum, full annual ground 
r<‘nt, in perpetuity after 30 year‘j 
- 10 X 10*170 years’ purehise 
101*70, or, say 102 0 0 

So that the pres<*nt value of the land is 

per acre ..£1.74 .7 0 

'I’ho method of getting out the year’s ])uivha> 
for a term after a term is by taking the year 
p\ireharto equivalent to the sum of the }>erio< 
and deducting therefrom the 0((uivalent of tli 
greater of the ]H‘riods. For instance, in the ^ir^ 
of the above-mentioned we have 10 after 10 yean 
On the 4 per cent. Tabic, the equivalent of tli 
sum of the two, that is 

20, is .. .. .. 13 *.700 years’ purchast 

and 10 years on the same 

table is S ill „ „ 

Di'dudiug, we get the 

equivalent of 10 after 10 .7*470 „ „ 

3'he method is the same in the otlier instances. 

V7duo a freehold ground rent of £50 per annum 
abundantly secured upon \\ell-huilt pro])erty in 
the Strami, Tiondon, of a present annual value of 
£fKK) ])ei* annum, with reversion to the rack rents 
in 00 years. 

Here we have an excellent soeurity, and value 
simply upon the 3 per cent. 'J’ahle. 

.70 X 33 .3.33 ^ 1000*0.7, or, say .. £1,0<»0 10 0 
Where, however, a freehokl ground rent has it>s 
reversion to the rack rents in a less ])erjod than 00 
years the reversion is a eonskleral)le factor. The 
ground rent is valued firstasa wcll-seeured income for 

11 term, with the addition of the reversionary vahie. 
Say, for example, if in the foregoing instance the 
reversion to the rack rent were distant hut 10 j’ears, 
the working would be : . 

Wkij.-securei) Freeholo (Jround Rent, 

3 Per O.nt. 

£50 ]^er annum for 10 years = .70 x 
8*530=420*5, or, say ‘ .. .. £420 10 0 

Although in ordinary instances we 
should treat the reversion upon the 
5 per rent. Table, yet here we have such 
an exceptionally tine reversion that we 
deal with it upon the 4|)ereent. Table. 
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. Forward £42<i 10 0 
Freehold Propertv, 4 Per (’knt. 

Rack rent £000 per annum in per- 
petuity after 10 years — 000 X 10*889 
years* purchase — 10133*4, or, say .. 10,133 10 0 

Full value .. ..£10,5^' 0 0 

Value an income arising out of a property held 
for 00 years at a head rent of £2 and under- 
leased for the full term, less one day, at £20 per 
annum. 

Leasehold Ground Rent, 5 Per Cent. 

£20 - £2 head rent =£18. 18x1 8*929 

-.340*722, or, say £.340 15 0 

Where the interest is shorter the table used is 
higher, this class of secinity selling to pay from 
.7 per cent, to 9 per cent, according to the duration 
of the interest. 

Where the property is not underleased for tlu* 
f(dl term the reversion, if less than 00 years distant, 
is taken into account, and valued u])on the selected 
table at the full net rental, after the term for whieli 
it is underleased, the years’ puri'ha^ii* being made 
«nit as ]n*eviously slmwn. 

Value a well-built freehold hou<t^ let upon a 
Ihree years* agreement at £(U) per annum, situate 
in an established liondon suhmh. 

Here we havx; to lake the gross rental, and make 
<leduetions for eonting(‘nei(‘s : 

(bossvaliK* .. .. £fi0 0 0 

Alhtw : 

For repairs, 10 })ereenl., £0 
„ empties, one (piarlei’s 
rent in every .3 ye n s, 
per annum . . £5 11 0 0 

Xet income.. .. 49 0 0 

We value iiputi t))e ti })er cent, 'rable, and have 
49 X 10 0e>7 --- 810*083, or, say. £810 10 0 

3’ho proeediire in (he ease of a leasehold house 
woidd be, a.ssuming that the properly wore let at 
£t»{) ]ier annum, but that there weie a ground rent 
of £10 with a term of 5.7 years to run : 

Le\seholt) House Pjuu’krtv, 7 Per (‘ent. 

Gross value .. .. .. £0»0 0 0 

Altow ; 

(iround rent .. £10 

Outgoings ns before II 21 0 0 

.39 0 0 

Xet annual income £39 fo)’ .75 years 
= 39 y 1 3*940 -543*972. or, say ‘ . . £544 0 0 

Where such a eontingeiicy as the putting into 
repair of a property, the payment of road-making 
charges, and so on, necessitating an immediate 
capital outlay, has to he provided for, a deduction 
is made from the amount of the valuation of a 
sum estimated to be .suflifient to cover the outlay, 

*rhc above examples should have made suili- 
eiently clear the lines u))on whit'h the correct 
valuation of the interests more ordinarily met with 
should he conducted. The main points to be borne 
in mind are, as we have already said, what the 
purchaser is to receive, and if he will have to make 
provision for an immediate, or distant eontingeney, 
the <x;easion for which he lias a knowledge at the 
time he appraises the worth. 

On the next page we give a form of the “Report 
as to the V*al»ie ” w1)i< h is usually adopted. 



AUCTIONHIIINa AND VALUINQ 


A REPORT as to the VALUE of cirtaiti 
'property kmwn as 13, 15, 17, 19, 21, 

, Rank Parade, North Ilampskad, in the 
County of London, and made for the purpose 
of mortgage. 

The above property, which is FRKEIIOLl), is 
situate in a weU’Cstahlished market position, adjacent 
to two Railway Stations and the terminus of the 
ehclric tramway route. A station on a new under- 
ground railway is in cxiurse of erection upon the. site 
of Nos. 23 <C? 25, Bank Parade. 

The property is of very sound construction, the 
'(present condition is excdlent. the tenants wdl estab- 
lished, and all of them hold upon full repairing 
leases for long terms at the following rentals : 

No. 13. J, Scott, Family Butcher (aj, £UiO p.a. 

„ 15. Amalgamated Dairies Coy. „ 150 

„ 17. Pacific Bank {Hampstead 


Branch) 130 

Nos. 19 cC’ 21. J. Barnes, (leneral 

Draper 200 


Total Rental , . £700 

REPORT 

]f> have fully inspected the above described property 
together with the Leases under which the. tenants hold, 
and are of the opinion that the value of the fee simijle is 
FOURTEEN THOUSAND POUNDS. The 
tenants, wc find, all covenant for an increased rent 
within a jurtod of five years, and the mine, will 
therefore proporlionately increase. 

H.iTTON JONES d- COY., 

444, Flat Sin el, 

£14,000 0 0 London, E.C. 

Fees* ^Vc give a scale of fees ajiplicaOle to 

valuations: 

For valuations of furniture, fixtures or other 
elTcets, 5 per cent, up to £500, and per cent, 
on tho residue. 

Valuations of furniture and cflects for probate 
purposes, per cent, on the first £100 uinl 1^ y>er 
cent, on the residue. 

Valuation of y>roy)erlies, 1 per cent, up to £1,000, 
5s. per cent, beyond on the fidl amount of the 
valuation. Jii valuations for inortgayre purposes, 
if ail advance be not made, one-third of the above 
scale, the niininiuin fee to be £3 3s. 

In Business as an Auctioneer and 
Valuer* As with other j)rofession3 necessitating 
the building up of a coiine< tion, so with that of 
an auctioneer and valuer. It is manifestly unwise 
to start without a tolerable balance at the bank 
and a goodly number of pcr.sonal ac(piaintances 
who, through themselves and their friends, wouUl 
be able to lend support to one's venture. We 
should advise our puf)il to endeavour, as far as 
possible, to limit the area of his early tmgage- 
ments to his immediate locality. The difficulty is 
always to find a suitable ojHjning, and this is 
increasing year by year. 

Auctioneering — and its associated branches, 
valuing, estate agency and surveying — being the 
inanv-sided vocation it is, always seems to be one 
which lends itself readily to bc*ing followed in jiartner- 
ship. During the latter portion of one’s omploy- 


luent wdth firms, one is fairly certain of forming an 
ncipmintaneo wbkdi may ript*n into a business 
arrangement in later years. We would say, then, 
seek a comy)etenr ])artner with whom there is a 
fair ynobability of mutual agreement, settle tho 
departments which each is to take, and, having 
chosen an 0 |H'ning. begin to found a business upon 
the lines which ex])erience bus taught are the 
right ones. 

Where to Start. As regards locality, we 
cannot fouiisel the beirinning of operations in the 
more contimsl ]M)rtious of hondoii, for the reason 
that such tlistriets .seem to have well-establi.shcd 
local practitioners ; ami unless one happens to come 
across .some, say, estate agetu^y bu.sinoss, which 
will s€‘rve as a nucleus and a .supj)ort to the sister 
profession, it would la* far better to seek a. de- 
velo])mg locality, and to take one’s ebance there. 

(Jiven the rigid, jmsition, a reasonable amount 
of tiiiancial barking, and a good, .sound knowledge 
of the biisine.ss, crowded though the y)n)fession 
umlonbtedly is, a somully managed eoneern will 
y)ros[)er. 

The endeavour should be to found a connection, 
and it must be acknowledged that, as a rule, 
auctioneering as a profession in it. self will not answer, 
but it is well .supplemented by the? estate agency 
and valuing branches; the latter will “feed” 
the former, and should be fostered ae.cordingly. 
It must be boriiejii mind that unless one is fortunate 
enough to be well .supported by solieitorsAnd others 
having need of the fre(pient servu’c of an auctioneer, 
sales by auction are not sufficiently numeroJis 
for the branch to be carri(*d on by itself. 

The Office. Having d(*tcr mined the position, 
the offices .should be well de(*orated, and furnished 
solidly and irscfuHy. Prominent professionally- 
worded notie(‘s should lu? displayed, and if .sale 
rooms are an annexa*, the fact slmuld be brouglit 
to the notice of the locality. Po.ssiblv the systematie 
circularising of the neighbourhood — personally 
addre.s.sed It'tters to residents-— may .servo as a good 
introduction, and wc think that wcll-disjdaycd, 
neatly written poster boards are to bereeommenfiod. 
One must \ye careful not to ap])roiich anything in 
the nature of tlie “ cheap-jack ” style of business, 
for advertising in the aiu-tioneer’s calling should 
l)c done in “ profc.ssional ’’ style. Without amplify- 
ing this loo much, wc would instance tho manner 
in which the names of certain Hrms in various 
localities .'<cem to pieponderate over others. 

Ill perhaps fi'W locations docs the personality 
of the principal .so largely affect the success of a 
business as that (jf an auctioneer. He must be 
courteous and obliging, polite and painstaking to 
all; and if he ('ndcaiours to form friendships upon 
the strength of his personality and business know- 
ledge, lie i.s fairly certain to pros])er where his 
apathetic and unapproachable brother ])rofessional 
would la<*k support. Heal briskly with all matters 
entrusted to the lirm, and let it be known 
that affairs are prcipcrly liaiidlod in the office. 
Difficult as it may appear of accoiuj)liHhment, 
endeavour to please all, and it is (j[uite ])(>.s.sible to 
lH*<*.ome, in tho course gf time, a wcll-.sought-after 
professional man. 


Auctioneering and Valuing concluded; followed by Estate Agenc y 
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Group 19 

THE WORK OF THE COMPOSITOR 

PRINTING 

2 

The “Lay” of the Case. The TooU Used in Setting and Cor- 

CoutiiiiUMl fiviin iiaffft 
C02S 

recting Type. Spacing. Punctuation. Paging. Inserting Notes 


By W. S 

W E have now got onr type and spaces, 
and must next learn where to put them 
and how to use them. The typo is kept in 
shallow wooden trays, called cafteti. For a full 
fount of typo a pair of cases is needed, the one 
to hold the small letters (called the lower 
the other the capitals, small capitals, figures. 
<‘t<\ (called the upper case). The cases are 
divided by strips of wood into small partitions 
or boxes, the low'or ease having oil boxes and 
the upper case 98, as shown in 2. 

The Lower Case. There are several 
particulars requiring special attention here. 
Voti see that the lower case is divided into 
boxes of ditferent sizes, and that the letters 
<lo not lie in alphalx'tical order. Two prin- 
ciples have dictated the fonn of the ease. 
The compositor, when at work, stands at the 
centre of the case, which is on the top of the 
frame [11; therefore, the letters most in use 
should Ikj nearest his hand and line of vision, 
and also occupy the largest boxes. 

The letter “e’'^ occurs most often 
in English words, and so it is placed 
in a large Ik^x, right iK'fore the 
e^'^e of the compositor. An ordi- 
nary full case contains, 
roughly, 2 lb. of *‘c,” and 
about 4 oz. of “x” and 
“ z. ” The second prinei plo 
takes account of the fact 
that English, lx*ing an 
uninfleclcd language, con- 
tains a numl)er of small 
and constantly recurring 
words, siK'h as “ the,” 

“ and,” ” of,” “ is,” 

“ that.” ” no,” and 
“not,” and the letters 
composing these w'ords 
are placed in juxtaposi- 
t Ion. The Ixginner could 
not do beft(*r than learn 
to point out rapidly the 
boxes which make \ip those words ; the lesson is 
easy, and yet of great help in learning the boxes. 

The Upper Case. The arrangement of 
the upper ease is essentially simple, so far as 
the alphabet of both capital and small capital 
letters are concerned. Each letter follows in 
regular order, with the exception of U and J. 
In 2 tlie lay of the **book” case is given, 
and here a divergence occurs lx»tween the 
practice in most newspaper offices and lK)ok 
offices. Instead of the caps ranging in regular 
sequence from the top of the left-hand, and the 
small caps from the top of the right-hand divi- 
sion of the case, the news-man finds his capitals 
51.16 
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in the four lines of boxes af, the bottom of 
the right-hand division of the case [3]. This, 
however, is a matter of office practice. A 
compositor trained in (Glasgow is accustomed to 
a lay of case different, in very important respects, 
from those used in London. The figures in the 
standard Scottish ease range along the head of 
the lower-ease, and the spaces arc grouped 
round the full-point box. The ('ompositor must 
learn to think of letters as the component parts 
of words, not in flu* order of the alphalxit, and 
once ho has acquired that habit, no arrangement 
of letters in the cases will present any difficulfy. 

Before leaving tlie eases, we would add a 
word of fwlvice. 'Pho student should carefully 
note the position of accents, signs, and reference 
points, and keep them in order, beeauso, l)eing 
seldom used, they are apt to slip into confusion, 
and much time is thereby lost. 

The Italics. Next in importance is the 
ilalic ease. Where a large quantity of italic 
is used, the letter is laid 
ill a pair of cases, like 
the ordinary founts : hut 
for small offices, or light 
founts, a form of italic 
case has been devised 
which oames the wliole 
fount in one case. Two- 
thirds of the area to the 
left is the lower-case, laid 
like an ordinary large 
lower-case, the third to 
the right lx‘irig the upper 
ease. Th is is a handy form 
of case, and is much used 
for small fouifts of fancy 
and jobbing ty^xi [4]. 

The frame [1] on which 
our eases stand con- 
tains eight pairs of cases, 
shelved one above the 
other. Frames are all of 
the same structure, height, 
and width ; hut there are single frames, whole 
frames, and double frames. The form of single and 
ilouble frames is obvious ; the whole frame has 
an extension ofjual to half the case r.ack, the under 
part of which is a kind of cupboard, and the 
upper part a shelf, useful for holding the com- 
positors stores of various kinds. 

Compositor's Implements. The per- 
sonal equipment of the compositor is a very 
light one. Some of his tools are .provided for 
him. Every self-rosix'cting compositor, however, 
provides himself with at least tw'o composing- 
sticks [5], a set of brass setting-rules [6], a 
bodkin [7], a pair of shears, and tweezers [8]. 
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The Compoeiiig«8tick. The composing- 

dkh commonly used in book-work is made of 
iron ; it is flat, SJ in. long, 2 in. broad, rimmed 
on end and back by a band half an inch deep 
and fitted with a movable bar, set at right angles 
with the back and parallel w ith the end and fixed 
by screw or clip at any point in the length 
of the stick. The type is set between the 
movable bar and the end rim, the bar being 
fixed at the breadth to lx> set. News setting- 
sticks are sometimes made of solid mahogany, 
with the column-breadth cut out and lined with 
brass. Large setting-sticks, usually made of 
wood, for bills and wide measures, are supplied 
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2 . OLD-FASIUONED BOOK-WORK CASE 


section of the upper-case most convenient, and 
begin. Hold the setting-stick in the palm of 
the left hand, lightly clasping it with the four 
fingers, leaving the thumb to play free [9]. Take 
a few wortis of the copy into your memory ; pick 
up the letters one by one, and pla^ e them, nicks 
outward, into the setting-stick, holding each one 
as it comes lightly with the tip of the left-hand 
thumb. Put in a space. 

How to Get Up Speed in Setting. 
Simple as that action looks, it involves a great 
deal. The compositor should stand erect, 
shoulders straight , head well poised, arms moving 
freely from the elbow to wrist. He should nevt^r 
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3 . FAST NEWS- WORK CASK 


by the “ house.” Brass 
setting-rules are slips of 
brass, typo high, nosed 
at the end, cut to pica 
ems, from 2 ems up- 
wards, and are used 
to give a smooth sur- 
face on which to slip 
the type and assist in 
lifting it when the stick 
is full. Bodkin and 
tweezers assist the com- 
positor when making 
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4 . JOBBINO *‘IIALP” CASE 


corrections or alterations in the type after it 
has been set. 

Attacking the Copy. We assume that 
our young compositor has mastered the fount 
and the boxes, and is ready to take up “copy.” 
A compositor’s copy is the manuscript to bo 
piinted. TypewTitten copy is very common, 
but handwriting is still to be read in book 
offices, and even more frequently in news 
offices. If the copy looks bad, it is a wise 
plan to study the style of the writing for a 
few minutes. You may take it as certain 
that an educated man always uses the same 
sign for every w'ord or letter, and once you get 
into the secret of his style, difficulty, for the 
most part, vanishes. Now fix the copy on the 


try to read his copy 
and pick up letters at' 
the same time ; half 
a dozen words or a 
phrase may be taken 
into the memory at 
once, and at the spacing 
of the last word the eye 
is free to return to tno 
copy. When picking 
up l(‘tters the eye should 
direct tlie fingei’s ; the 
letter to be pic^ked up 


is seen, and its angle of position observed; it 
is picked up so that it drops face upward, nicks 
outward, into the stick. A straight line is the 
slioitest distance between two points ; the 
lifting hand should go straight to the setting- 
stick. The distance can bci lessened by letting 
the setting-stick follow the lifting hand. Obser- 
vation of these directions sav(‘s the compositor 
from falling into bad habits and tricks of style 
that wasie time and energy. Some compositors 
twirl the type after it is in their fingers ; others 
make 8W'ee])ing curves in bringing the letter 
to the setting-stick, and many have worse 
habits. Every unnecessary action is lost time 
and energy. The ideal compositor is an inteUt- 
gent automaton ; his brain thinks ; his eyes, 
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finger«, liand«, and arms movo viith mechanical 
regularity and accuracy. 

Composing — a Work of Art. A book is 
a work of art. Tt. is not enough that the words 
he made rcadai>le. In the plainest book the 
lines must all bo of equal length, and the spaces 
between the words as regular as possible. The 
space commonly put Ijeiween words, to separate 
them from each other, is the thick space. When, 
near tlu^ <‘nd of a line, the compositor finds he 
has a space too small for the next word, one of 
throe courses may be open to 
him, oi‘ perhaps he has choice 
of all three. He may lessen the 
spaces hetwe(Mi the words of 
the line, and get 
in the woixl ; he 
may enlarge the 
spaces between tlu^ 
words and fill up 
the line ; or he 
may divide the 
word, putting in 
the lii-st syllable, 
with a hyphen, 
n i V i d i n g words 
slumld he avoided, 
ulierever possible 
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It is a good rule to double 
rather than halve the space l)etwoen the words. 
Words irregularly spaced, and lines widely 
spaced coming close aft(‘r lines spaced thinly, 
present an unsightly appearance. As the com- 
positor is provided with spaces finely graded — 
with the hair-space, and spaces of hair-line grada- 
tion — he has no excuse for making had work. 

Fiidention and the use of capitals are sub- 
ject to general rules ; hut individual taste luvs 
eonsiderahlc ])lay. To indent is to shorten the 
line at the beginning by a space. The fimt 
line of a paragraph is commonly indented. In 
short bi'eadths the indention is 1 cm, and for 
broad measures it nms from 1 .J (uus up to 3 ems. 
Reverse indention — that is, fbe shortening of 
the second or following lines — oeeuis in certain 
forms of vei*s<‘, special quotations, and tabular 
matter. 

The general rule for the use of capital}* is : 
First letter of the first word in every sentenee, 
prt)per names, })relixod titles and degrees, names 
and titles of Deity. Office style, and the taste 
of the author or editor, largely goveun the use of 
capitals. Carlyle, for 
example, insisted on 
capitals to tlie verge 
of bad taste. 



9. METHOD OF flOLDINCI 
THE COM POSINtJ -STICK 


Spelling. Tt is 

an essential part of a 
compositor's mental 
tMluipment. that lie 
should be able to spell 
correctly the 'words 
most commonly used in literary English. The 
compositor's product is -words, lines of words, 
paragraphs of words, and pages of w ords, and he 
ought to know the form and appearance of the 
things he builds. If lie studies tho look of 
words, the compositor wnll readily see when a 
word is rightly or w’vongly spelt. 
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Punctuation. The subject of punctuation 
seems thorny with difficulties, and is a complex 
one. Yet a great many compositors who could 
make neither head nor tail of the elaborate 
rules given in manuals of English composition 
pun 'tuato almost perfectly. lAmctnation marks 
may be classed in two di\ isions — breathing marks 
and tone marks. Comma, semicolon, and period 
are marks of silent breathing, or pause ; colon, 
dash, parenthesis, biackct, interrogation, and 
exclamation, denote change of tone. Again, in 
grammar, punctuation indicates the partition 
and nature of the sentence. The comma marks 
tlu^ divisions of tho sentence directly related to 
the main predicate or verb ; the semicolon separ- 
ates tlio qualifying contrary, or adversative 
addition to the main ])]oposition, generally 
having a predicate of its own ; tlu» colon denott^s 
equality bctw'een two or more sentences, closely 
connected, and related to one idea, or parts of 
one proposition ; tlu^ dash marks a break in 
the continuity of the sentence, a transition, 
ellipsis, explanatory clause, or parenthesis ; 
marks of parenthesis enclose words, phrases, 
or sentences, throwni in for additional elucidation 
but having no part in the grammati('al structun* 
of the sentence ; brackets arc sometimes used 
as parentheses, and to )nai‘k the outside of a 
double parenthesis, but more frequently to dis- 
tinguish a simtcnce c(|uivalent to a footnote in 
the text.. The period, interrogation, and excla- 
mation points, hyphen, apostrophe, 'i-em and 
3-em dash, leaders, and hiat'cs, yet, lemain. The 

* f u 1 1 - p o i n t or 
period maiks the 
end of a sentenee, 
and is used as 
the sign of ab- 
breviation ; in- 
terrogation and 
ex(! I aination 
points explain 
thenisclvos ; the 
hyphen serves to join ifoinjiounded words which 
custom has not made oiu', and marks the break 
of a w'ord at the end of a lini^ ; tho apostrophe 
denotes the possessive case, sliortened words, 
especially in dialect, and, used either in single or 
double form, serves to indicate the end of quota- 
tions ; the 2-em dash is used to finish a broken-off 
sentence ; the 3-cni clash, leader, and braces 
seldom appear in ordinary text. 

For literary, ihetorical, or pictorial reasons, 
the author of book or placard may elect to 
restrict tho number of commas to the lowest 
limit, insert dashes where colons would suit the 
structure of the sentence better, or make semi- 
colons of periods ; but with all that the com- 
positor has little concern — his duty is then to 
follow copy blindly. We have given here the 
punctuation most generally adopted by practical 
printers, apart from all theories on the subject. 

The Slip-galley. When the compositor’s 
setting-stick is full, he lifts the typo carefully 
out, and lay^ it on a slip-galley. This is a frame 
of brass with zinc bottom, like a long picture 
frame, with one narrow end out. There are other 
kinds of galleys, some square, some w^ith only two 
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sides framed, some solid brass, and some wood ; 
but the use of all is to hold type which has been 
set. After the galley has been filled with lines 
of type it is taken away to another part of the 
establishment, which we shall visit soon, and 
comes back accompanied by a corrected first- 
proof. The reader has read the proof, and 
marked the errors. The compositor lays the 
galley on his frame, and begins the work of 
correcting. Where it is a mere change of a 
letter of similar breadth, or the turning of a 
letter, no difficulty occurs ; but, unfortunately, 
our beginner does not set so carefully as that. If 
the letters to go in and the letters to come out 
differ in the least — and this is nearly always the 
case — the spacing must bo carefully readjusted. 
WK<in the corrections are specially heavy, such 
as omissions of words or phrases, the corrector 
should take line after line into his 8 (‘tting-atick 
and run over from line to line till all is made 
square again. 

Making Up the Page. We will suppose 
that the revise proof has been successfully passed, 
and that t\ie tyi^e is ready for paging. No rules 
can be given which will afford a guide to the 
sizes of pages, chapter headings, page headings, 
and such particulars, for practice has outrun all 
rule. Having acted according to instructions in 
these particulars, the compositor must carefully 
gauge the length of the page, and make up to 
size. The length of the page includes page 
numbers and headings ; but in addition a line 
of quadrats should be run along the foot of the 
j)age to protect the type and afford a basis for 
the sheet signature. Two safe rules may be 
given : no page should begin with a broken line 
from a paragraph in the page preceding, nor 
should a chapter heading or full-line sub-heading 
come at the bottom of a page. 

When the page is made up, it is corded. Page- 
cord is a strong twine made for the purpose, and 
it is given out in lengths suitable for the various 
sizes of pages. Fix the end of the coid on the 
end of the last line, and pull the (;ord firmly round 
the page, winding it four or five times round, 
drawing gradually tighter, and slip the end of 
the cord betwTon the coids and the type at a 
comer, fixing it firmly. If the page hn-s been 
well set, it will now' lift like a solid slab, and slide 
easily on to the imposing table. 

Sidenotea and Footnotes. Sldenotes, 
footnotes, and cut-in notes are used for commen- 
taries, summaries, or other additions to the text. 
Sidenotea generally lie on the margin of the page, 
and are set in types three removes smaller than 
the body of the page. Small in width, these 
notes require to be carefully set, and placed 
exactly in lino with the passage to which they 
refer. Footnotes^ so named because they arc 
placed at the foot of the page, involve the 
reference marks, *, f? The asterisk is set 

in the body of the type, at the point to which 
the first, or only, reference is made, and a cor- 
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responding asterisk begins the footnote. The 
second reference is similarly marked by daggers, 
and so on. If there are more notes than refer- 
ence maiks ip^he fount, then they are doubled, 
thus making tScfercnce easy. Cut-in nntps present 
difficulties. Of course, before the type is set 
these notes should be given in full with the copy. 
Where there is a cut-in note, the compositor 
must shorten his line by the breadth and margin 
of the note. The best w'ay is to set the note 
first, justify it to the size of the typo of 
which the text is composiKl, and fill in the 
short lines. 

Making Even. The directions given al>ovo 
refer mainly to bookwork, lx>eausc the book still 
remains the staple product of the printer. Hand- 
setting practice is nearly the same in all hranehes 
of the trade. The news compositor gets smallci 
pieces of copy, and must learn to vmke even. 
That is to say, instead of ending with a para- 
graph, the last line of w^hich he fills up with 
quadrats, showing the short line seen in all books, 
he must make his last word end a line. This 
requires foresight and clever craft, only to bo 
acquired by practice. Display of advertise- 
ments, colour-work, posters, hnudbills. circulars, 
etc., belong to the comiuercial and jobbing 
department, directions for which arc given in a 
special section. 

Cleaning and Distributing Type. 

When 11 job has been worked off on the press 
or machine, or has beim storootypod. and is no 
longer reiiuired, tlie type is cleaned and put 
back into the eases for further use. A fairly 
strong solution of i)otash, w'ell brushed into 
the typ(‘, followed by a thorough rinsing w'ith 
water, gives tin* cleanest result. Washing done, 
the forme— as the page or pages of type placed 
in an iron frame, and firmly fastened in 
with w'cdges, is technically called — is laid 
ujx)n a table, unlocked, stripped of its side- 
sticks, footsticks, and furniture, and made 
naked for dissolution. The various furnitures 
ought to be put away pioperly first, and the 
sidenotes, footnotes, brass ruhvs, or other parts, 
if any, Rej)arated from the main body, and 
eonscitMitiously put aside. Lifting on his brass 
setting-rule as many lines (nicks upwards) as he 
can comfortably hold between his fourth finger 
and the ball "of his thumb, the irompositor 
begins to dist ribute. The type is held in his left 
hand, and with the thumb and second finger of 
his right he lifts a few words from the top 
line, and lets each letter drop into its proper 
box. The movenumt of the linger and thumb 
separates each successive letter by imu’o auto- 
matic impulse. At first it is a little difficult, but 
the compositor w'ill find it beUer to be slow 
at the beginning than throw the letters into 
the WTong boxes, and lay up trouble for himself 
when he comes to set again. With practice, an 
average man will m^quire such s^KH'd as to clear 
away a i>ago xery quickly. 


Contimied 
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EARTHENWARE 

THE RAW MATERIALS OF POTTERY 

1 

Descriptidn of the Raw Materials used to Make Plastic Clay. Deriva- 

rolliiwlucr from 

4!M!i 

tion of the Raw. Clays. Preparation of the Mixed Clay or “Body” 


By MARK SOLON 

^HFi term potter y may bo said U> apply to all is due to 
* articles made from a plastic substance prepared, 
which hardens under the intluenoe of heat. and also 

These substances occur in Nature in the The //a/ 
form of iO(h.s and clays which, when mixed fV>niish st 
with water, are capable of being moulded into vitrilics tl 

dinVrent shapes and have the pro|Kn’ty of Coloui 

retaining shapes so given to them. Wlien All the al 

combined with other materials and pr(‘pared in tiled with 
a suitabh'. manner they are known as fKtftenj clay» owii 
boftlfs. (‘omposith 

After having been moulded and dried and burning, 
rendered hard by tire the pieces aie said to be in together i 
the hlscuit .state, and may then, for domestic able to m 
and decorative purposes, be coaled Avith a thin necessary 
lilm of glass, which, iKung remelted upon the All claj 
surface, bocoim^s incorporated w’ith th(^ body. or in oth< 

making the piece for all practical pur|H)ses of silica | 

impermeable. (the inatti 

The process of pottery manufacture may be They are 

brietly treated under the following lu'adings : decompose 

(1) inaterials used in plastic bodies ; (2) pre- JU*tion of 
paration of these inaterials ; (.*1) manipulation China 
of tlie clay ; (4) drying ; (.">) firing of biscuit clay is dc 
ovens ; (G) glazing ; (7) decora- 
tion. 

Materials used in Plastic 
Bodies. In order to fiteilitate 
the study of the properties of the 
materials from which plastic 
bodies are made wc will take, 
in tho first place, the com- 
position of an opaque body used 
for the manufacture of ordinary 
domestic goods and knowm jws 
“ earthenware.” 

It is necessary for the mani- 
pulation, firing, and subsequent 
glazing of this body, that the 
materials from which it is mode 
should possess the following pro- 
fierties : plasticity, refractoriness, 
jiardness when fired, and whitc- 
acss. 

Tlicsc qualities we find in the 
natural and artificially prepared . 
clays of Dorset, Etevon and 1 blunging machine 

Cornwall; in the flint taken from the north the kaolin 
coast of France, and in tho semi -decomposed Ijetui dried 
gi’anite rock known as Cornish stone. 

The plasticity, upon which depends the ease Ahni 

with which the clay may be worked and moulded, ^ 

is duo almost entirely to the “ blue,” or “ ball,” romi 

clay of Devon and Dorset, a clay in which the 
particles are very finely divided and combined 
naturally with a certain amount of water. It will I 

Hie refmetory property, which makes the of tho pre 
body capable of withstanding the high tem- that the ] 

peraturo to Avhich it is submitted during firing, and the j 

r>lG0 



is due to the purer forms of clay artificially 
prepared, and known as cliina clay or kaolin, 
and also to the French Hints. 

The hardness is due to a groat (*xlcnf. to the 
fV>niish stone, w^hich fuses during tho firing iiud 
vitrifies the materials witli which it is mixed. 

Colour Composition and Derivation. 
AH the above materials are fairly white when 
filed with the exception of the ball clay. This 
clay, owing to a small quantity of iron in its 
composition, develops a slightly cream tint on 
burning. It is by bringing these materials 
together in suitable proportions that we are 
able to make a mixture or body having all the 
necessary properties. • 

All clays are hydrated silicates of jilumina, 
or in other words urc* a chemical combination 
of silica (the matter of rock crystal), alumina 
(the matter of sapphire and ruby), and water. 
They are all derived from fiHsjiathic rocks 
decomposed, naturally or artiHciall)\ by the 
ju*tion of water. 

China Clay. Tho rock fiom which china 
clay is derived in its natural state consists of 
silica, about <)o per cent. ; 
alumina, about 20 ])er cent, to 
25 per cent. ; potash, 10 j)cr 
cent, to 15 p(‘r cent. 

In its semi-deeomposed state 
tlio silica is visible as quartz or 
sand, the alumina as fine white 
clay, while small quantiti('S of 
undtu’-decom post'd felspar and 
mica are also present. 

The clay is artificially pre- 
pared by running Avater over 
the rock into large tanks ; the 
decomposed portion of the rock, 
being reduced to a tine state <d‘ 
division, is readily removed in 
mechanical suspension by tlie 
w^att'v passing over it. During 
the st'ttling of the liquid in the 
tanks the quartz and coarse 
partit^les of silica fall, Avliile the 
finely divided particles remain in 
MACHINE suspension. The latter constitute 
the kaolin or china clay, which, after having 
l)e(‘n dried, have the folloAving composition : 


Silica 
Ahiniina . . 
hiiiie ami nlkaru.i!i 
Moisture., 
t'onjbined water 


•ni*. })er cent 
:^s“ 


It will be noticed on comparing the analysis 
of tho prepared kaolin with the original rock 
that the percentage of alumina has iacreasod 
and the potash entirely disappeared. This is 
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accounted for by the fm*t that a largo portion of 
silica remains at the bottom of the settling tanks 
in an nndcoomposed state, and the |X)tash U*- 
(;oming soluble on decomposition is waslied out. 

Ball Clay. Ball clay is a more impure 
form of clay, being dtM-ived 
either from compound l ocks 
such 08 Greenstones, -which 
arc a mixture of felspor aiul 
a mineral named horn- 
blende, or from a pure fcls- 
pathic rock' which, during 
the course of its natural 
decomposition by water, lias 
been washed into localities 
where it lias become in- 
termingled with earthy 
matters in a linely divided 
state. It generally contains 
iron pyrites and sometimes 
lignite carbon and bitumen. 

It is found in elliptical liods 
as though deposited by tlu‘ 
water into, natural basins. 

As this clay in the eourst' 
of its d(;eom posit ion does 
not undergo any systematic 
washing we tind that a 
certain quantity (from I per 
cent, to 2 pev cent.) of the 
alkalies remains in th<‘ clay. 

The silica also is always in a higher percentages 
than in the china clay. 

Owing also to the length of time that the clay 
has lieen decomposing, a greater quantity of it 
becomes combined with water and the particles 
become very linely divided, two facts which 
account for its groat plasticity. 

The composition of ball clay is as follows: 

Silica ' per <*cnf. 

Ahiniina .'i'l 

Alkalies . . ■’> „ 

Iron „ 

Water 1-2 

(Vwnisli stone is 
merely the semi- 
decomposed f(*ls- 
pathic rock from 
which the china 
clay is derived. 

It varies in fusi- 
bility according to 
the (Quantity of al- 
kalies it contains. 

Preparation of 
the Body. Tlie 
approximate pr<^- 
portions in which 
tile f o r c go i n g 

materials should ho 
mixed for the pur- 
pose of producing 
the earthenware 
btxiy now under consideration are as tollows 

Dry 

Hall clay. . ..4 12 inelie‘< at *24 oz. to ]*int. 

CJhiiia clay . • 4 s ,, JlJ ,, 

Flint .. .. ♦» « „ -‘1*2 

Cornish stone .4 4 ., ,, •, 


But the exael quantities can only he deter- 
mined by experiment, according to the nature 
of the actual materials used. Having decided 
the best proportions, the ingredients are pre- 
pared in the following manner : 

The lirst process is to 
redu (‘0 the materials to one 
standard, in oriltM* to enstire 
accuracy in mixing ; to in- 
Iroiiiut^ water artificially to 
assist plasticity ; to extract 
the und(‘siral)le inqiurities 
which occur in most natural 
products, and finally to knead 
tli(' clay and rciulci- it homo- 
geneous and of i*(jual con- 
sistency throiighout. This 
])rocess is divided into live 
(list inct operations — blunging, 
lawning, inagiw'ting, pressing, 
and pugging. In the opera- 
tion calkd hhnnjin(j tlm clays 
an; thiown into machines in 
iihicli th(^y are violently 
h('at(‘n in wati-r until coii- 
v<M‘t(‘d into a thick cream 
or Mlip. 

The machines |1], which 
ar(‘ octagonal in shape, are 
Htlcd iiitcnially with a re- 
\ (living shaft. .\. to which 
aie attached a niimlMS* of blades, B. Wlu'ii 
put in motion the blad('s dash tin* clivy in tin' 
water against the stationary sides until the 
former is thoroughly disintegrat('d. 

A certain quantity of tln^ liquid slip, generally 
one pint, is tlnsi brought, to a given w(‘ight, the 
ball clay to 24 oz.. the china clay to *2(1 oz., 
more water or clay being added in the blunger 
to make tin' slip lighter or heavier. 

Calcination and Grinding. Having 
determined the density of the sli]) in this way 
the clays are ready to mix with the otln*r 
ingr('di('nts nmncly, the Kreni'h flints and 
Comish stone. 

Tln*se materials 
are naturally ex- 
t remely hard and 
r e ([ ii i r o to be 
specially treated 
before they can 
Ix'coiiK' part of 
any jituslic body. 
Tin' flints, which 
arrive in fln^ form 
of small boulders 
or st(Ui(*s, are lirst 
of all calcined at 
a low^ tcmfK'iature 
in specially con- 
structed kilns in 
order t o nmdor 
them friable and 
so morc! leadily ground. The kiln which 
is fitt(‘cl at the bottom with lir(^ hais, is fed 
from the top with law^ Hints mixed with a 
small proportion of tine slack, the sla(?k on 
Imniing pioducing sufficient heat to calcine 
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the flints. After calcination they are drawn 
from the bottom of the kilns, crushed into 
small pieces, and put 

ii]x>n the grinding pan [2]. 
The form of pan most 

generally used consists of 
a vertical shaft, A, fitted 
with four arras, B, to 
which are loosely attached 
largo granite or chert 

blocks, C. As the shaft is 
sot in motion the granite 
blocks are carried round 
in the pan, the under 
face rubbing against the 
stone pavement, D. The 
4 . CALCINING KILN materials being intro- 
duced in the pan with 
the requisite amount of water, the grinding 
takes place between the contiguous surfaces 
of the blocks and the pavement. The largo 
particles which Ixave escaped being properly 
ground are then separated by nmning the 

whole of the liquid into tanks of 

water, agitating it, and allowing 
it to settle for a few moments. 

The particles which remain in 
suspension arc then drawn off 
ready for use, while those which 
fall to the bottom are returned 
to the pan. 

Crushing Cornish 
Stone. The Cornish stone is 
ground in the same manner, 
arriving at the factoiy in largo 
lumps which simply require to 
Ih) crushed and put into the 
pan. Both these materials, after 
grinding, arc treated in the same manner as the 
ball and china clay, water being added to the 
bulk until one pint is brought to a given weight, 
generally 32 oz. 

Having obtained all our materials in slip 
of a given don.sity they are rim into large mixing 
tanks, on the sides of which are indicated the 
number of inches of each material required. 
At this point an extremely small quantity 
of cobalt oxide, finely ground, is added to the 
mixture. This has the effect of counter- 
acting the cream tint which the ball clay 
develops on firing The cobalt oxide has the 
jxiculiar property of neutralising the staining 
power of the iron when the latter occurs 
only in small quantities. 

Lawuing. Tha next process, latming, is 
to abstract all the small impurities, and this 
is done by causing the slip to fall on shaking 
sieves, or lawns, >\’hich are worked mechanically. 
From the lav^n box the slip is run through 
a series of magnets, which extract from it the 
nodules of iron. These are not only present in 
the natural clay but are liable to get into the 
slip^ thi'ough the wcai’ing of the machinery. 


6. MAGNETS FOR EXTRAITIN'G 
IRON FROM THE SLIP 
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The ma^cts are arran^ in series in bng 
ttoughs in such a way that they can be easily 
taken out and the iron adhering to them washed 
off [5], It is extremely important that no metallic 
iron should bo allowed to remain in the clay, for 
this, when fired, will appear in the form of small 
brown specks. 

Draining off Superfluous Water. 

Having mixed our materials thoroughly in 
the slip state we must now get rid of the super- 
fluous water and convert the slip into clay. To 
accomplish this filter presses [3] are employed, 
machines in which the liquid slip is compressed 
by means of a force pump into coarse cotton 
bags, which retain the clay, allowing only tho 
water to escape. The typo of press generally 
used consists of a series of about 24 wooden 
trays [3] bound together by means of iron rods. 
Between each tray occurs a space, which is lined 
mth strong cotton sheets. By folding tho edges 
of those sheets a bag is formed. Tho slip under 
pressure enters at the point A [7] through small 
brass lubes. The water, flowing down the 
channels in the tray, B, escapes 
through small holes at the bot- 
tom. After the bags are filled 
with clay the iron rods which 
bind the trays together arc 
undone, the trays separated 
one by one, and tho flat cakes 
of clay tiiken from bctw'een tho 
cotton sheets. 

Pugging. Althouglx the clay 
now contains only tho right 
amount of water, it is not homo- 
geneous, and requires to be put 
through a mixer or mill [6], 
in which it is thoroughly kneaded 
and delivered at one equal consistency. The 
machine consists of an iron cylindiical tube, open 
at both ends, through the centre of which runs 
a shaft. Blades which mix and press the clay. 
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SECTION 

DIAGRAM OF PRE-SS FOR CONVERTING SLIP 
INTO CLAY 


exjxelling the air from it, arc attached to tho 
shaft at a slight angle. The clay is fed into the 
macliino at tho mouth A and delivered in a 
solid block at the point B. 

Continued 
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POLYGONAL & CURVED ARTICLES 
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Octagonal Vase. Ogee Moulding. Elliptical Pans, and 

36 

Pans with Slanting Sides. Articles with Unequal Slant 
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By JOSEPH G. HORNER 


^HE prol)lom8 involved in the practice of sheet - 
* metal working are so extremely iHirm*roiis 
that nothing more tlian elementary principles 
can be taken for illustration here. In previous 
articles we have dealt with the principal geo- 
metrical forms. In this and the one to follow 
we shall show some applications of the same. 


Some Polygonal Forma. The metlu)rl 
of stepping round circular arcs has been 
sho^nl in several problems. We now illustrate 
that method applied to figures which an^ curved 
in one direction only, but combinations of 
which figures in the other direction give various 
polygonal , forms of great beauty. .\mong 
the applictations of such designs are vases for 
ferneries and conservatories, the bases of f>rna- 
mental columns, and such objects as aquaria 
and fern cases, tureens and other ves.sel8. 
No great technical skill is required in their 
design, and when tlu^ principles of one or two 
forms are understoixl, any othei’s may be drawn. 
Tw’o examples are given, the first that of an 
equal-sided figure [113], the second [116] having 
sides of unequal lengths. 

Pattern for an Octagonal Vase. Fig. 
113 is the profile of an octagonal vase in half 
elevation. Taking the larg(‘st diameter; from 
the centre line o o to the ]>oint I near the top, 
draw an outline of the plan as in 114-, one-quarter 
of the view being sufficient-. Make the horizontal 
lino I 0' [114] the centre line of one of the fiats of 
the octagon, and let the diagonal line TO' below 
it represent the angle from the centre 0' to the tcT- 
mination of the same flat. This is obtained by first 
drawing a quadrant of a circle and dividing it 
into four, but the two lines I O', I'O' are the 
essentials that are afterwards required. Now-^ 
divide the profile (113] into any (*onvenient 
number of ])arts, stepping round the outline 
with dividers, and afterwards dividing the per- 
pendicular centre line on [115] similarly. The 
divisions are numbered 1, 2, 3, etc., alike on 
113 and 115. From 113 project lines from all 
these points down t<^ 114, passing through the 
horizontal line 1 O', and cutting the radial line 
r 0' below at 1', 2', 3', etc., these intemnetions 
being similarly uumbered to correspond with the 
points in 113 from which they are projcidexl. 

The dividem are now set- in turn to each of the 
vertical distances in 114 on the lines 11', 2 2', 
etc., measuring from the horizontal 1 0' to the 
diagonal I'O'. These lengths are transferred to 
each side of the perpendicular centre line o o 
[115] on the horizontals similarly numbered ; the 
distance 11', for instance, in 114 corresponding 
with 1 1 on each side of the centre o o \n 115. 
Through the points thus obtained in 115 the out- 
line of one face of the octagon can be trace<l. To 


avoid confusion of lines the projection and num- 
bering ar(‘ not 'shown farther than 10 at the 
upper part of the vase, hut the lower part is 
marke.il out similarly. 

Rectangular Base with Ogee Mould- 
ing of Equal Curves on all Sides. 

Fig. 116 is a side elevation showing the 
profile of an ogee moulding, and 117 is a 
half view of its plan. A half plan of the de- 
veloped pattern is shown in 118. To construct 
118, transfer the rectangle 2 2 2 2 from 117, and 
add to its side and ends the depth 2 3 from 116, 
similarly numl)crod in 118. Then divide the 
curved portion in the profile in 116 into any 
nnmhcr of equal parts by stepping round the 
curves with dividers, and draw' horizontal lines 
from one end to the other through these points, 
as at 4, i), fi, 7, S. With the dividiu's still set to 
these (livisions, step off on 118 the same number 
of ilivisions on the perpendicular centre lino 1 1, 
beginning at the horizontal line 3 and ending 
at- 9 ; and, similarly, also from 3 to 9 at etwh 
end on the transverse (centre line 19 10. Draw 
lim‘s from all these points as shown dotted in 
118, at right angles to the lines they are stepped 
off on. Add the depth 9 10 from 116, giving 
the horizontal line 10 10 at the base of 118, 
and the outiu' perpendicular lines 10 10 at each 
end. Take the length of t he base 10 to 1 0 from 1 16 
or 117, and transfer it to the base It) 10 in 118. 
Take the width of the base from 117 ami transfer 
it to the end perpendiculars 10 10 of 118. 
Working from the centre line 1 I of 116 and 118, 
take in turn all the distances 1 to 4, 1 to 5, etc., 
from 116, and transfer them to the horizontal 
lines similarly numbered in 118, These will give 
the points 3, 4, .5, 0, 7, 8 at each end of the 
dotted horizontal lines in 118. To obtain the 
lengths of the eorresponding pei jxmdieular lines 
on the ends, take the distance 10 to 12 from 117 
and maik off a corresponding distance on the 
base lim^ of 1 1 6 from 1 0 to 1 2. The point 1 2 thus 
obtained marks the position of the vertical 
dotted line 1 1 12, which, in relation to the end 
it is measured from, is equivalent to the centre 
line of an end elevation. Tlu^ measurements are 
taken from this line 11 12 |116| to the points 
4, 5, etc., im the side from which the distance 
10 12 has been measured, and are transferred to 
the eoirespondingly numbered perpendicular 
lines at each end of 118, and the curves drawn 
through the points thus obtained. 

Wo now take some concrete examples in 
w’hich problems that were treated under conic 
frusta are embodied. Tw'o general eases occur — 
that of objects having equal slant or flue all 
round, and that of others in which the slant is 
not <‘qiial. These problems may be treated 
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directly art completed cones, or by the methods 
of triangnlation in which the apex is inaccessible. 
Pigs. 119 to 129 deal with objects of equal slant. 

Dewelopment of a Tapering Ellip- 
tical Article in One Piece. Draw the 
elevation and plan of the article as in 119 
and 120 respectively. Draw the perpendicular 
line 3 2 [121], and at right angles to it the lines 
3 10, 6 11, at distances apart which indicate 
the depth of the article, 3 to 5 [119]. From 120 
take the radii of the end curves of the ellipse, 

1 9 and 1 8, and transfer them to the horizontal 
lines in 121, thus obtaining the points 8 mea- 
sured from 3, and 9 measured from 5. Through 
the points 8 and 9 draw the diagonal line ter- 
minating at 1, where it cuts the perpendicular 
3 2. Take the radii of the sides of the ellipse, 

2 10 and 211, from 120, and transfer them simi- 
larly to the lines 3 10 and 511 respectively in 121, 
thus obtaining the points 10 and 1 1 , through which 
the diagonal 10 2 is drawn. Now diaw the per- 
pendicular 8 1 [122], and with the distance 1 8 
from the first diagonal in 121 taken as a radius, 
describe the curve from 14 to 15 from the centre 
1 ( 122]. The length of tho curve must, correspond 
with the length 14 15 on the plan 120, and tho 
measurement is transferred by stepping it off 
with dividers, as already explained in connection 
with other problems. From the points 14 15 
[122] project lines through the centre 1, and to 
some distance beyond, on w’hich to obtain the 
IK)ints 2 2. Those points are then sot off by 
taking the distance 2 10 from the second diagonal 
in 121, and marking them from 14 to 2 and 15 
to 2 on 122. With tho' points 2 2 as < cntres, 
the curves 18 14 and 15 10 arc continued from 
the ends of the first arc, their lengths lx‘ing 
taken from the curve 15 to 16 on 120. The 
radius 1 8 is then t«aken from the perpendicular 
line in 122, and set off from the points 18 and 
16 to give the points 19 and 20 on the lines 
18 2 and 10 2. The points 19 and 20 are the 
centres from which the curves arc continued 
from 18 to 21 and 10 to 17, their length being 
taken, as before, from the plan [120] or from 14 
or 15 to 8 [122]. Radial lines arc then marked from 
21 to 19, and 17 to 20. Tho inner curves, 9 11, 
are struck from the same centres as the outer, the 
radii being obtained from 121, The radius of the 
smaller curve is 1 to 9 on 121 and 122, and the 
radius of the larger curve 2 to 11 similarly on 
both. 

. Shape of the Parts of a Tapering 
Elliptical Article made in Four Pieces. 

This is a variation on the previous problem. 
Fig. 123 shows the article in end elevation, 
and 124 in plan, figured similarly to tho pre- 
ceding ellipse [119, 120]. In 124, I 1 and 2 2 
afb the centres from which the curves of the 
ellipse iiro struck. Dra^v a vertical line, 3 2 
[125], and tw'O horizontal lines from it, 3 10 
and 5 11» at a distance apart, corresponding with 
the^^ertical depth, 3 5, of the article. Take the 
radius 1 8 [124] with which the larger end curves 
are struck and transfer it to 125 ou the lino 

3 to 8. Take the smaller radius 1 9 from 124, 
and transfer it to 5 9 on 125, Draw a line through 
tiie points, 8 9, thus obtained, continuing it on 
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to It where it intersects the perpendicular line 
3 2. , With 1 for a centre and 1 8 as ra(hus 
strike the curve 8 12, and, similarly, the inner 
curve 9 13 from 1, with 1 9 as radius. The length 
of the segment is obtained by measurement 
from 124, a number of points being stepped 
off round the curve from 14 to 15 [124] and 
the same number transferred to the curve 8 12 
[125], and a line is then drawn from 12 to 1, 
completing tho segment. The segment 9 8 12 13 
thus obtained gives the shape of tho end pieces 
minus laps for jointing. 

To obtain the shape of the side pieces, take 
the radius 2 10 from 124 and set it off from 3 to 
10 on 126, and the inner radius 2 11 [124] set off 
from 5 to 11 [125], projecting a line through 
those points to tho point 2 on the lino 3 2 in 
125. The point 2 is the centre, and the dis- 
tances 2 10 and 2 11 arc the radii with which 
a segment for the sides is struck, its length 
being obtained by stepping round in 124 along 
the curve from 15 to 10 and transferring to the 
curve 10 17 in 126, the outer end being marked 
radially from 17. 

Shape of a Tapering Pan in Two 
Pieces. Fig. 126 is a plan, and 127 a side 
elevation showing the depth of a tapering 
pan. To obtain the shape of one half [128], 
draw the vertical lines 1 2, 1 2, through the 
centres from which the corner radii in 126 are 
struck. Draw^ at right angles to them, also 
through the centres, the lines 3 4, 3 4. Draw also 
a central horizontal line 5 0, wliich will indicate 
the joint between tho two parts, Continue the 
slant of tbe end 1 127] from 6 down to 7, where it 
cuts tho p(^r])endicular line 1 2. Draw the 
horizontal line 6 [128], stopping it at the per- 
pendiculars 1 2. Take the length of the slant ^ge 
from 0 to 8 f 127], and mark it off from 6 to 8 on 
128, and draw' the second horizontal line, 8, 
through it. With 7 0 [127] as radius describe 
the arcs which arc continued from the horizontal 
line 0 in 128, the centres from Avhich they arc 
struck being on the perpimdicular lines at 2. 
Describe also the inner arcs from tho same 
centre, with tho radius corresponding with 7 8 
on 127. Measure the length of one of tho outer 
curves on 126, as indicated by the divisions at 
the comer I 3, and step round tho outer curves 
on 128 to the same length. From the points 9 9 
thus obtained draw lines to tho centres 2 2. 
From 9 and from 10 it is now necessary to carry 
linos at right angles with the lines 9 10, corre- 
sponding in length with 3 5 and 4 0 in 126. This 
gives the points 11 and 12 in 128, and it only 
remains to connect those by the lines 11 12. 

Although the figures given are those of com- 
plete objects, it often happens, especially in 
platers’ woik, that some particular section only 
i.s required, sucli as one curved end or one curved 
comer. But it is frequently helpful then to 
mentally regard the fragmentary portion re- 
quired as part of a complete figure, by which 
its relations are mentally rendered more obvious. 
In 125, for example, sectional portions only may 
be required. 

Fig. 129 shows a method of marking out which 
does not necessitate drawing a complete plan of 
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the tray as in 126. Two complete circles are 
drawn on the same radii as the outer and inner 
curves at the comers of the tray, the intervening 
straight parts being omitted. The length of 
the straight parts being known, they are inserted 
in the constniction of 128 without transferring 
them from a plan view. Similarly, it is not 
necessary to draw the complete elevation, as in 
127, but only the triangular portion comprising 
the points (5, 8, 7 [127’, and the perpendicular 
and horizontal lines connecting them. 

Figs. 180 to 135 deal with objects having un- 
equal slant. Such objects arc very frequent. Tn 
approaching problems of this kind some of the 
methods described in earlier articles have appli- 
cation. In all such cases a development is 
necessary, in order to obtain the actual radius 
of the developed sheet, by ascertaining first the 
relations between the vertical and the slant 
heights of the curved portions, obtained in the 
form of a right-angled triangle. 

Round«end Bath Sloping more at 
the Ends than Sides. Fig. 130 is the 
elevation, and 131 the plan of the round-end 
bath. The outer semicircles in the plan are 
struck from the points o, and the inner ones 
from 5. (.•omplcte Jhe two circles as shown 
dotted at the right-hand end [131 J, and divide one 
quarter of the outer (circle into an equal number 
of parts, as t, 2, 3, 4. Draw in 132 tlie horizontal 
lines 5 4 and 0 7, at the same distance apart as 
the lines similarly numbered in 130, and repre- 
senting the vertical depth of the article. Project 
the diameters of the circles down from 131 to 132, 
intersecting the horizontal 6 4 at the points 
8, 9, 10, 4 ; and from 8 and 10 continue them 
to the low'cr line 0 7. Draw lines through 4 
and 7 and from 9, projecting them till they 
meet at the centre II. From 11 [132J, draw^ 
a vertical line to 11 on the centre line of 

131. From the centre 11 [131] describe arcs 
from the points 1, 2, 3 on the circle to cut 
the centre line 11 4 at 1, 2, 3. From these 
points draw perpendiculars to the line 5 4 in 

132, and then continue them from these points 
to meet at the centre 1 1. Draw also radial lines in 
131 from the points 1, 2, 3, on the cirele, to meet 
at the point 11 on the centre line. These cut the 
smaller circle and divide it similarly to the larger 
one. With the point 11 in 132 as a centre, strike 
curves from the intersections 1, 2, 3, 4 on the lino 
5 4, continuing them roimd to the left indefinitely, 
as shown. Also, from the same centre, strike the 
inner set of curves from the points 7, etc., of the 
intersections of 1, 2, 3 on the line 6 7. The radial 
centre line of the pattern may now be drawn 
from 11 to the outermost circle to the left 
of 132, cutting it at 4, which is placed at a 
sufficient distance away from the perpendicular 
to aUow the pattern to be marked out without 
confusion of lines. The divisions 1, 2, 3, 4 are 
taken fW)m the circle on 131 and transferred to 
eacBi side of 4 [132], stepping from one curve to 
the next adjacent, so that the circumferential 
division 3 comes on the arc 3, and the circum- 
ferential division 2 on the arc 2, and so on. The 
pattern outline is then traced through these 


points of intersection, and at the ends 1, 1, 
raiial lines are drawn to the centre 11. The 
inner edge of the pattern may be obtained by 
similarly dividing from the smaller circle in 131, 
but a simpler method is to draw radial lines from 
each of the outer points to the centre 11, as 
shown in 132 (left hand), and trace through 
the intersections of the radial lines with the inner 
set of curves. 

Rectangular Tray with Rounding 
Corners. This example hcas greater slant 
at the ends than at the sides. The outer 
dimensions in the plan [133] being decided on, 
draw radial lines from the comers of the com- 
pleted rectangle to the centre o. Determine 
the width or length of the inner rectangle, 
Avhich forms the base, and draw that with 
corners meeting at the radial lines. From the 
centre 8, from which the outer sweep is struck, 
project horizontal and pei pondicular lines to 

3 and 4, and from 3 and 4 draw radial lines to 
the centre o. From 6 and 7, where the lines o3 
oi intersect the inner rectangle, project hori- 
zontal and perpendicular linos to tl)e point 9, 
which is the centre from whicli the inner sweep 
is struck. Then [134] draw the two horizontal 
lines 1 4 and 10 7, corresponding in their distance 
ft])art to the vortical dey)th of the tray, and draw 
the perpendicular lo. Then, from 133tak(>the 
lengths (Ay o3, and o2, and transfer them to 
I 4, 1 3. and I 2 respectively on the top line of 134. 
Take also from 133 the lengths r?7, o6, and o5, 
and transfer them to the line it) 7 in 134. Draw 
lines in 134 through 4 a»nd 7, 3 and 0, 2 and 5 
to interse(!t the perpendicular at o. Then, from 
133 take the nvdii 8 to 4 and 9 to 7 and transfer 
them to the top line of 134 from I to 4, and 1 to 7 
respectively, and draw lines from the points 
7 and 4 x)arallel with the line 3 6 o, so that they 
cut the perpendicular at 8 and 9. 

Next draw’ the vertical centre line lo of 135, 
and Avith the radius (4, taken from 134, describe 
the arc 4 4. The distance of the points 4 from 
(Nich side of the centre line lo corresponds with 
the distance 1 to 4 on the plan line at the top 
of 133. A horizontal line is now drawn between 

4 4 on 136, also a radial lino from each end, 4 4, 
to the centre o [135]. Next take the radii o3, o2 
from 134, and from the centre o [136] describe 
the arcs 3 3 and 2 2. Take also from 134 the radii 
ol and o5 and describe the arcs of corresponding 
numbers on 135. Draw perpendiculars from 4 4 
p-nd 7 7, and with the radii 8 4 and 9 7 from 134 
set off the points 8 and 9 respectively on the per- 
pendiculars 8 4 and 9 7. From centres 8, 8, 
describe the outer curves from 4 to 3, the point 3 
iMung that Avhere they cut the large curve 3 3. 
From the intersections at 3 draw radial lines 
to the centres 8, 8, and also to the centre o ; 
connect 7 7 by a chord similarly to 4 4, and 
from centres 9, 9 describi^ the curves 7 6, ter- 
minating at the radial lines 3o. From the 
points 3 and 6 draw linos tangential to the 
curves at 2 and 5, and radial lines from 
those points to the centre o. This completes 
the pattern for one half of the tray, to which 
allowance must be made for jointing. 
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lengths of the rods are from 200 yards to 600 yards 
long, according to the weight of the billet from 
which they have been made. The rods were made 
hot ; they are di-awn into wire cold. The wire 
may be one of many shapes — oval, flat, round, 
aquare, or U-shaped, according to the shape of the 
dies through which it is passed. The draw-plate 
is merely a piece of hard steel with holes of 
different sizes through which the wire is drawn 
successively, each hole through w'hich it is taken 
taking smaller than the i)rece(ling one. The number 
of holes through which the wire is drawn depends 
upon the reduction in diameter required. The finer 
the wire is to be, the greater is the reduction and 
the more numerous the passes through the draw- 
plate. The plates are given to wear, the strain 
to which they are subject in use being very great, 
and when the holes have become enlargtxl by use 
the plates are heated, hammered, and the holes 
rcpunched and made accurate. The end of the 
thick wire or “rod” is hammered to a point, making 
an inch or two at the extremity thinner than the 
body, and able to bo put through one of the holes 
in the draw-})late. 

The Drawing Mill. The wire-drawing mill 
fl] is a bench mounted with a scries of “ bloc^ks ” 
or ]Mi11(‘ys from 12 in. to .30 in. diameter, turning 
on vertical e(‘ntrcs and with a draw plate and pincers 
to each pulley. The end of the rod, where it has 
been made thinner in the manner stated, is put 
through the selected hole in the dra w-pla to, and placed 
in the jaws of the pincers, which are attached to a 
bar. A earn attached to the drum spindle is made 
to operate, and it pulls or presses the bar and pincers 
away from the draw-plate, thereby drawing a 
lilth' of the wire, enough to make a revolution of the 
drum to which it is made fast. Then the drum 
itself is put ill motion, and the wire is drawn through 
the die or draw-f)late as rapidly as the drum is 
made to revolve. 3’he speed which can bo maintained 
in working de|X*nd.s upon the amount of attenuation 
being given and iifion the material. 

LrUbricant. I’he work of drawing is made 
more easy by the use of a lubricant. For thick 
gauges the lubricant is usually of paste consistency- - 
a heavy grease ; but for gauges below 20 a thin 
lubricant such as soapy water is employed. The 
lubricant not only facilitates the actual work of 
drawing through the plates, but it also, if wisely 
chosen, leaves a thin film of grease, which prevents 
oxidation. 

Mnnufacturers use various lubricants in wire 
drawing, and each manufacturer is a law to himself 
in the matter. For fine drawing, a lubricant made 
of sour beer yeast and olive oil is sometimes used. 
It is claimed for a mixture of lard and .sulphuric acid 
thinned with water tliat its use saves a good deal 
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of the annealing otherwise necessary in the various 
stages of drawing. A hot solution of lime and salt 
is used by some makers when drawing steel wire. 
This pr'actice is said to save wear upon the inner 
surface of the die. 

Annealing. With the repeated drawing the 
wire becomes hard, and it is necessary, perhaps 
several times during the sequence of the Rawing 
operations, to anneal the coils. Wire reduced to 
a fine gauge may have been annealed about six 
times during its progress from the wire rod. Some 
makers, lx*fore annealing iron and steel wire, 
immerse it in a thick cream made with chloride of 
lime and water. This gives it a protecting coal, 
which prevents the formation of scale during 
annealing, and which is afterwards removed by 
washing in clean water. The annealing ovens are 
air-tight iron chambers capable of holding from two 
to three tons of wire coils. They are charged and 
closed. 3'hcn they are heated up to 600® F. or 
700® F. The duration of the heat depends upon 
the gauge of the work in hand and upon the 
quantity in the chamber. When it is considered 
that the heat Ims been iiiaintainod long enough, 
the furnafte is allowed to cool slowly. When cool, 
the wire is w ithdrawn aud “ pickled ” in acid 
solution as after rolling, and before the work of 
tlrawing ])roecc(ls again, another immersion in 
limewater is given. Then the work goes ahead 
as before, (o return to the annealing chamber 
should it he necessary. Finally, we have the wire 
drawn to its final shape, and it is ready for the 
market or for one of the many industries in wdiich 
wire is used. 

Continuous Drawing. Continuous wire- 
draw ing 1 2] has come into extcuisive use during recent 
years, and is economical. In machines for continu- 
ous drawling the wire is not wound on a block, as in 
ordinary wire-drawing, already described, but is 
pulled through one die, xvound tw'O or three times 
round a block, then jiassing through another die, 
round another block, and so on until the ultimate 
desired gauge is attained. The circumferential 
speeds are varied to comjxuisate for the elongation 
of the wire as it ]>asHes through the dies. Metsls 
(hat require frequent aimealiiig during the process 
of drawing are limited in the number of dies through 
W'hich they can pass at one time. Thus, in drawing 
iron, steel, and brass w'ire, the saving in working 
with continuous machines is much less than it is 
with a metal like cop|jer, which can usually be 
drawn to its ultimate gauge without annealing. 

Our illustration |2J shows the wire reel, which is 
being draw'n down through the several dies, mounted 
in a tub containing weak acid. This practice is 
frequently followed, aud removes any acid that 
may have been given to the surface of the wire 
during the process of annealing. The drawing 
drums may vary in diameter from 10 in. to 32 in. 
and may revolve at a circumferential speed of from 
300 ft. to 400 ft. })er minute, 8teel wire, however, 
must be drawn at a slower speed, to obviate risk of 
breakage. Soft iron wire and copper wire may be 
draw'u at the rate of 500 ft. per minute, or even more. 

Fine Drawing. When, for special purposes, 
such as W’atch-springs, fineness and absolute 
accuracy are demantmd, the steel draw-plate is 
discarded and jirccious stones, drilled to the requiml 
size, are used for the final drawdng. The ruby is the 
usual stone employed, although diamonds and 
sapphires are al^o used. A silver wire 1 70 miles long 
and *003 in. diameter has been drawn through 
a hole ill a ruby, and uyion micrometer measurement 
it was found that the size towr^ds the end of the 
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coil WAS ^tAOtJly the saaie as at 
the b^ghmhig;. A hole in a steel 
plate would have BhoAiTi signs 
of appreciable wear with onei- 
tenth of the work. When the 
ruby or other gem is used, it is 
mounted in a metal plate, and 
for flat work, such as the hair- 
spring of a watch, the hole miJ'st 
be of rectangular aperture. 

Wire Gauges. The quest ion 
(if wire gauges is a vexed question, 
into the details of which we do 
not intend to enter. For very 
many years there was no uni- 
formity in the wire gauges, and 
this led to much confusion and 
to many mistakes. Every maker 
almost was a law unto himself, 
cind dui'ing the greater part of 
last century there were over forty 
different wire gauges used in this 
country alone. This state of 
matters was remedied in 1S84, 
when the Board of Trade, after 
de]>utations * from wire manu- 
facturers and consultations with 
them, inaugurated and made the 
legal standard of wire measurement in thi^ country the 
“Imperial Standard Wire Claui;e,” which i.s iiHially 
designated by the letters, “iS.W.O.” Yet some of 
the discarded gauges still linger in practice, notablj^ 
the “ Birmingham Wire (l.uigc,” We a[)|H‘ud a table 
giving the Imiieriul wire gauge, the Birmiugbam wire 
gauge, and tne equivalent sizes in dec minis of an 
inch, .and in millimetres. The French and (*ci man 
practice is to reckon wire by millimetre sizes. 


IMPERIAL 

STANDAKi/ AND BIKMINGHAM 
WIRE GAl C.ES 

II 

li 


W 


Imperial 

Wire-gauge 

Birmingham 

Wire-gauge 

H 

m 

8 - £ 
VI 

w n 

7/0 


m 

12699 


14 


•080 

2032 

0/0 



11*785 


16 

16 

•072 

1828 

-w 

0000 

•454 

11-531 


._ 

16 

•065 

1-860 

5/0 


•432 

10-972 


16 

... 

064 

1-825 

1-472 

.i.. 

000 

•425 

10-794 



17 

-058 

0000* 


•400 

10159 


17 


•066 

1-421 

.... 

00 


9-651 



18 

*049 

1-244 

000 



0-446 


18 

— 

•048 

1-218 

00 



8-839 


19 

•042 

1066 


0 

•340 

8-635 


19 


-040 

1-016 

0 


•324 

8-229 


20 


•038 

-9140 

1 

1 


7-620 



20 

•035 

•8886 


2 


7-213 


21 

21 

^•032 

-8124 

2 

_ 

Eml 

7-010 



g2 

•030 

•7617 


3 


6-576 


22 


•028 

•7109 

3 


•258 

6*400 



23 

•026 

•8a«7 


4 

•238 

6-045 


25 


•024 

•60^3 

4 


•232 

6-802 


24 

24 

-022 

-5686 

.i^i 

5 

•220 

5-588 


25 

26 

-020 

•5078 

6 



5-384 


20 

20 

•018 

-4570 


*6 


S-166 

4-876 


27 

27 

•016 

-4062 

6 




28 

28 

•014 

•3655 




4-571 


29 

29 

•013 

•3300 

7 


‘1TB 

4*470 

30 

30 

•012 

•3046 


*8 

*165 

4191 


31 


•Oil 

-2800 

2 


bTTI 

4-064 


32 


-0108 

•2743 

' ... 

"5 

*148 

.Vr59 

33 

31 

•010 

-2539 

9 


*144 

3-657 

34 

32 

•009 

•2300 


10 

*134 

-3*402 


35 

33 

•008 

•2031 

10 


*128 

32SI 


38 

34 

•007 

•1777 


U 


3-047 

2tt 


•0068 

•1727 

XI 



2-946 

38 


•006 

•1523 


5 

Iv*' 

2-768 

30 { 

35 

-005 

-1269 

X2 


STi^ 

*2-041 

40 


0048 

•1219 


43 


2-412 

41 

... 

•0044 

•1118 

U 

14 

I 

2*336 

42 

38 

•004 

*1015 


(Boud & Cooper, Birminghiun) 

Drawing Properties of Various 
Metals. Tlie drawing qualities of metals are duo 
to their ductility and tenacity. Ductility is the 
capacity of changing molecular form, and ten city 
is the power of resisting separation. When 
these qualities aio high and are combined in a 
metal, that metal possesses excellent drawing 
properties. Most metals are capable of being 
drawn into wire, although some — as, for instance, 
antimony — are brittle and uselesh for want of 
tenacity. Gold is the most ductile of the ordinary 
metals, and it is followed bv* silver, platinum, iron, 
eopix*r, zme, tin, and lead in the order named. 
Steel, again, is the most tenacioiis of the metals, 
and JH followed by iron, eopiier, platinum, silver, 
gold, zinc, tin, and lead m the respective order. 

.Metals are sometimes drawn iu eoiubinatiun. 
Steel wire of largo gauge, after cleaiiiug in a solu- 
tion of hiilpluinc or muriatic acid, may be given a 
coating of copper by immersion in a solution of 
sulphate of eojqier. If the eopjier-eoated W'ire bo 
then pul through the* draw-plate, it may be drawn 
very tine, the copjier remaining unbroken, but 
attenuated. Silver-gilt wire is made in the same 
way. The coating of gold upon a silver bar or rod 
may be less than one-thousandth part of the latter, 
but di'uwing this out to hair thickness still leaves 
an unbroken coating of gold upon the cheaper 
metal. 

Telegraph Wire. Both iron and steel wire 
a re iiscil for U*k*gra ph | mrposes. For lengthy s|)ana, 
and where great tensile strength is neccbsary, steel 
wire is preferred, but wire made from Swodish 
charcoal iron is used foj ordinary work. The wire 
is generally galvanised [see Galvanidng.] The 
qualities demanded iu wire for telegraph purpewes 
are ductility in a high degi’ee and freedom from 
flaws and impurities. Phosphorus and manganese 
impair electrical conductivity, hence wire for tele- 

f raph purjioses should be free from these impuritioH. 
t is considered, however, that carbon and silieon 
have no influenee upon electrical eoncluetivitj^. 
Government departments and railway com patties 
have rigid 8()eoiflcations stipulating the size, wei^t^ 
electrical resistance, the minimum number 
twists in the strand, and specific tests for strength 
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and ductility of wire to be used for lelegrapb 
puimoscft. 

For covered telegraph and telephone work, a 
wire of silicon bronze is inucli used. Tliis alloy is 
found to be very high i» electrical conductivity. 
Here are two analyses of such wire : 


•205 per cent; sulpliur up to •017 per : pho> 
phoros from i)04 per cent, to •OIS per oehl., and 
manganese from •120* per cent, to *425 per . cent. 
Physical properties of the wires tested ^cre as 
follows in three samples upon which experiment- 
were made. 


Telci)lioiM! Wire. 


T< lejrapl) Uirt*. 


Copper 
Tin .. 
Silicoti 
Iron 


f)t) 04 per rent.. [ Copper 


•OS 
•02 
t race 


; Tin . . 
j Sili<-ou 
j Zinc.. 
Iron . . 


1)7 -I’i IHT cent. 
l‘]4 
•o:. 

IrHce 


Diameters. 

•040 in. 

•086 In. 

0-87 in. 

Torsion or turns iu C in. . . 

«0to 70 

30 to 40 

60 to 70 

Ultimate tenwile strenutli 

100 1b. ! 

318 lb. 

84011). 

Equivalent tension j)er 



141 tons 

inch of .seerioii .. , 

14-2 tons 

140 tons 


Music ‘Wilt* Ganue. j 

1-2 

13 

11 

i:. 

1C, 

17 

18 i 

10 

20 i 

21 

22 

]>iH meters in inches 1 
Nearest size in Im- j 

•021) 

031 

•033 

i 

i 1 

•037 

•03:> 

•04i; 

•043 

•043 1 

•047 


W irt.'fJnuj'e j 

22 

21 

. 21 

' 20 1 

20 i 

10 

10 . 

19 

18 1 

18 

i 


Fencing Wire. Both jdain and strand wire 
are largely used for fencing, the 1 lUor having pre- 
ference in Ibis country. 

Where large tracts have to 
be encloatMl and chca])ness is 
a consideration, cheap iron 
or steel wire (usually No. 8 
S.W.O.) black va''nished 
used. A coil contains !)i'twcen 

500 and 000 yards, ajid weigh cwt. Fciu ing 
of strand wire is usually galvanised. 

Barb Wire. Barb wire for fencing owes its 
origin to America. It might with justice lie called 
“ barbarous wire. It no 
doubt fills a practical piirjioso 
in times of both |)cace and 
war, and the quantity manm 
factured is very great. It is 
usually galvanised after having 
been made. 

Two wires, generally of 12 or M 
stitndard wire gauge, arc twi-ted 
together, and the barbs (shoit 
pieces cut obliquely at botli end'< 
and wrap])ed twi(M* round the 
main strand with tlicir ends |iro- 
jecting) may be '* open-sot " — 
that is, l)c about (i in. aiKirt, or 
“ thick - set ” — that is, be from 
.3 in. to 4 in. apart. It may be 
“ two- point,” or ‘‘four-point,” 
which mean that the barbs may 
be single, presenting two points 
only, or they may be set double 3^ PIN MAKING MACHINK 

when there arc four points ol (Kirhv, Beard & Co., Ltd., Ifinningham) 
danger for the unwary every few 
inches. Barb wire contains from 335 lb. to 440 lb. 
to the mile. 

There are a few other varieties of barli wire ; in 
one, a strip of serrated hoop iron is enclosed in the 
strand, and in another a plain singlc-.strand wire 
of oval section has its edges cut obliquely, the spikes 
made thereby being raised so as to offer offence to 
the intruder ; but the pattern to which we have 
already made refiTonee is inado in overwhelming 
proportion. 

Piano Wire. The piano manufacturing trade 
is iji large consumer of steel wire. The great and 
constant strain to which steel wire is subject when 
strung in a piano demands a quality of wire capable 
of resisting this tensile strain without breaking 
and without elongation. The total tension upon the 
•wires of a grand piano approaches 20 tons. The 
^ stAin upon one wire in a piano is as great as if the 
' WJi^iter, or the reader — unless he bo abnormally 
iletivy^werc suspended from it. The carbon in steel 
used for piano wire ranges, according to 3Ir. Buck- 
nail Smith in sjiecial tests made by him upon 
samples Wn various makers, from *570 jicr cent, to 
•74O ijer cent . ; silicon from “032 jier cent, to 


The music wire gauge differs from the “Imyierial 
standard” (S.W.d.) wire gauge. It is as follows ; 
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Steel piauo w’ire must be hardened, and this is 
usually done before the wire goes through the Iasi 
drawing operation. The procedure 
is as follows: The wire is tirst 
heated in the ordinary way to red 
heat, and then allowed to cool. 
Then it is )>laced in a metal hath 
made of 40 pcrcc^nt. lead, 12 per eeiil. 
•/.inc, 20 )>cr cent, antimony, 21 per 
( cnt. tin. and 1 per cent, bismuth. 
This metal hath is heated above 
melting point, and the wire 
must remain in it until it ha.s 
attaiiu'd the same temjHTat luc 
as the metal, which, of course, 
is longer with thick wire than 
wdth thin wire. It is then 
taken ont, and water 
sjirinkled over it. This process 
has discoloured it, and hy 
giving it one more drawing, it 
is made bright again. If it 
need not be bright, then the 
lianlening may be done after 
the last drawing. 

There arc other purposes for 
which wires of exceptional 
strength aie required — notably for cranes, marine 
hawsers, mining, and bridges. We have seen « 
weight of J ton sus|xmded from a steel wire of 
No. 8 gauge, to be used for deep-sea sounding. 

Gold and Silver Wire, Gold wdre is now 
seldom used. Its place is taken by silver-gilt wire. 
The gold is put on to the silver rod in the form 
of leaf, a piece of which in. square weighs about 
18 grains. The gilded rod is then drawn out 
through steel dies, and, as it gets down to the finer 
gauges, through dies made from gems — diamonds, 
rubies, or .sapjibires. The amount of gold put on the 
silver rotl is about 2 per cent, of the less precious 
metal, yet even this small proportion can be drawn 
out to extreme fineness. Twenty-four grains of gold 
in a silver wire have been drawn out to the leiiem of 
410 miles. The silver- gilt wire used for erabroiefcries, 
laces, vestments, and uniforms generally contains 
from 1,500 to 2,500 yards to the ounce. Sometimes 
the so-called silver-gilt wire is really copper silver- 
gilt. A rod of silver, before gilding, is drilled and a 
rod of copper inserted. Then the gold is applied to 
the surface of the silver as already mention^ and 
the three metals arc drawn togeiiier, the attenitation 
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finriug the process? being uniform, ami illustrating 
the remarkable ductility of all three metals. 

Brass and Copper Wire. The (iuality of 

bf>iSK wire clp])ends ii|Km the proportions of the cou- 
.‘‘tituciit metals of which the brass is composed. A 
high profwjrtion of zinc gi\c.s a light colour and a 
hrittle and s]ningy wire. For tine gauges of wire, 
ioul for weaving into gauze such as is used e.\teu- 
sively in pai)ei-iuakiug, a brass high in co]'per is 
used. 

Tlie old method of making brass and copjHT 
wire, and that still in extensive use, is to roll the 
metal cold between flat rolls until the Ihiektiess 
desired- -depending upon the final gauge of tht' wire — 
is attained. This o])eiation yields slrip.s, which are 
I hen cut into thin rod^. to be afterwards drawn 
into wire in the manner de.s« i‘ibed for iron and steel 
wire. 

Aluminium Wire. Aluminium in its pure 
state lias a restrie((‘d use in the form of wiie. If 
is light, hut its tensile strength is low, being only about 
10 tons JXT sipiare inch of cioss section. Its clastic 
limit is also low, a further factor which mili- 
tates against its use. Fine alui 
sometimes used for seientitic ins 
lightness is re\|uir(‘d, and is used 
inst<‘ad of silver wire. Aln- 
miiiiuni bronze, however, an 
alloy of aluminium and 
eo|»|K‘i', yield.s a metal high in 
tensile and elastic properties, 
being also a good eonduetor 
of beat and electri(*ity, and 
inoxidisable. Hence wire of 
aluminium bronze lias a wider 
sphere of iisefuln(*ss than 
wire of ]airc uluniinium. 

Alnminium wire is used to 
some extent in eleetrieal en- 
gineering. It is proposed to 
convoy the electric euirent 
generated at the Victoria 
Falls on the Zambesi to tlu* 

Joliaunosburg district by 
means of ahimininin wires, 
and as wc wi ite a sample <»t 
the wire used for a similar 
])urpose in America is on view 
at the Rhodes ill Museum in 
Finsbury Circus, London, F.C. 
electrics cable is a “ formed 
eentral wire, surrounded by 


i'- 

tents V lien 
iibroidi ri(‘S 
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le aluminium 
ro|*e, with a 


an intermediate layer 
of six wires, and finally by an outside layer of twelve 
wires, the entire cable having a diameter of 1 in. 
It is proposed to cany the Rhodesian cable on the 
top of steel towers (»0 ft. high. 

Wire of Rare Metals. The intrinsic value 
of platinum is very high, hence its use as wire is 
very limited. It can !>e drawn into very fine w ire. 
It is em])loyed in the nmnefactun* of eleefrieai 
apparatus and scientific inslruments wliere flu- 
ability to resist oxidation, acids, and high temjK-ra- 
tnre.s is required. It eannoi. liowever be used for 
electric glow lamps, as it fu.ses too readily. Osiniuni 
and tantalum are, however, rare metals which 
have recently been introduced into the manu- 
facture of filaments for electric glow lamp>. Tlieir 
use, especially the latter variety, will ^aobahly 
extend. Sfiecial measures have to be adopted to 
reduce osmium to the form of w ire [see ]>agc 2GM2j. 

Pins. Pin manufacture is an imjiortant British 
industry, the chict seat of w^hieh is Birmingham, 
where indeed are made about three-fourth.s of the 
quantity produced in the country. It computed 


that 50,fXXf,0(Xl pins are manufactured every day, 
and the statement constitutes a comment upon 
human carelessness in .^luall things. Pins are made 
from wire the size of the shank or body of the pin, 
and the wire is almost always of brass. The 
material must be soft enough to allow the head 
to be riveted up from the stem, and hard enough 
to serve its ultimali- purpose without bending too 
easily. The brass from which pins are made by the 
best makers contains from tit) to 0.5 ])er cent, of 
copper, 3.5 to -10 per cent, of /iiar, traces of Ic.ad and 
of iron, never aggregating more tlian *.5 |K‘r cent., and 
oe<asionally minute traces of tin, these last being 
impurities. For long years the standard com])ositioii 
lor pin hra.ss was two of c()p])cr to one of zinc, and 
indeed this mixture came to be generally known 
as “ pill brass, but the slight saving mthieved by 
reducing the (-opper peiceiilage has caused that 
pracliee to be followed. 

The bniss ingot is usually about 2A in. situare, and 
is hot-rolled to about in. diameter, as alread}^ de- 
scribed. Told rolling is sianetimes practised, but 
it requires a brass richer in 
< opper, ;ind is therefore more 
ex pensile. In either e.i.so tlu^ 
wire is drawn to its jHnal size 
througli draw^-plates. 

PinmaKing. 'I'hc illustra* 

1 ion !3| on the yirei-cding pago 
will help to an understanding 
of the actual ] process of pin- 
makiiig. 'J’he coil of wire is 
]>laced on the revolving druiii 
a^ shown. Tlu? end is led 
through a guide hole, and 
tlan between iron jiegs, whieb 
straighten it and guide it to 
tin* machine. A sliding plier 
arrangement seizes the end of 
th(* wire, draws it forward, 
and pushes it througli a 
hole ill a small iron plate. 
Here a tiny haninieror puneii 
‘•u(»sets” or thickens the 
end ol the wire, thereby 
lorming the pin head. The 
machine has been setcarofully 
toth(‘ gai.ge of the length of 
yiin rerpjired, and as soon as 
the head is f Mimed a shearing blade comes into 
action and ciitv off a short length of wire, "J’his 
length of wire is a rough pin with a head, but 
w iliiout u sharp ])oint. In a space of time infinitely 
shorter than we take to de.si ribe the movement tho 
yjoiiiiless pin falls into an inclin(*d groove just wide 
enoiigli to hold the- f»ins susjK-nded by their heads. 
This groove, when the niaehine is in o|KTation, con- 
t.iiiis a row of ]>ins .sus|K‘nde<l. A revolving cylinder 
with file teeth graduati-d from coarse at the 
entering end to fine at the linisliing end u|K.'ratc?s 
upon the end of thesus[)endc«l )uns, wliieli move baek- 
w.'iids and forwards in the groove, and files the ends 
to sharp ]«)ints, 'J’lie short w ire.s, |K'rfe<jt in form 
but far from pertia-t in linisli. then fall from the lower 
end of the groove into a receptacle. The machine 
we have setui has turned out the pins at tlic rate 
of from ISO to 220 yier minute. 

Finishing Pins. 'l'l>'‘ pins are still yellow 
brass. 'J'hey must lie wdiitened, or “ silvered.’.’ 
But they re greasy, and must first be ideaned. 
They may lx*, revolved or “ tumbled ” in barrels or 
eylindors with a solution of caustic soda. This 
cleans off all adhering grease, 'llieii they are 
transferred to ‘‘kettles,” or vessels heated by steam. 
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lileialUc fin in. fine powder is spread over them, 
some hot solntion of bi-tnrtj*ate of potash is added, 
and the vessels are sealed up. The pins are allowetl 
to boil for about four hours, when they emerge 
silvery and bright in llieir coating of tin. Tlien 
they go to revolving barrels or drums containing 
sawdust, and are tumbled about until they are dry 
and polished. Tlie o])erator now handles them upon 
a tray. He agitates this tray, and thereby expels 
any dust whieli may adhere to them. 

Then they go to the final machine [41, 
llnal as far as the majuifactory is 
concerned, and arc put into rows, and 
issue as papers of pins. machine 

that performs this o])eration is almost 
as ingenious as the maehinc that made 
the j)inM. The pins are ])laeed in a 
sort of hopper, and the girl o])erafor 
sweeps them witli a brush into grooves 
that lead clown to the rolls or strips of 
])aix»r into which, they are to lie pul. 

'fho maehinc creases the ])aper into the 
ridges required, and the ojieration of 
a lever causes the ])a|)er to eome up 
lo the rows of ])iu ])oints, which are 
then pushed into their respeelive 
places in the paper. Tlie papers aie 
made to contain lOO to .'iOO iiins. 

Needles. The ])ul}lic are given to 
assooiale needle manufacture with ])in 
manufacture, and if they have tlioiight 
about the subject at all, imagine that the processes 
of manufacture arc somewhat similar. This idea is 
a- mistaken one ; the pnK'Csscs arc <juilc dissimilar. 
The manufacture of needles is a tincr operation, 
and demands greater skill as it is not so dependent 
upon automatic machinery. Ne(‘dles are made 
from n su)x*rior (piality of cast-steel wire, 'riiiswire 
is delivered lothenocdlemaker in coils. A workman 
(?uts this wire into short lengths, each length 
sufticieut for two needles. 'I’hps<‘ short wires are 
not perfectly straight, but have lo ho )uadc .so 
before any tiling else is to be done with 
them. The wires are taken in bundles 
about as big ns can be. compassed with 
• tho two liands, and an iron ring is 
placed at each end of the thick bundle. 

The bundles are heated in n stove, and 
then placed uiion an iron table, wlicre 
the workman rolls them backwards 
and forw’ards, still in the bundle, prc.ss- 
ing a curved bar called a 

rubbing knife ” upon the 
body of the wires between 
the rings. This operation, 
which requires skill, makes 
the wires quite straight and 
regular by one wire rubbing 
against another under the 
pressure given. 

Making Points and 
£y€S. Pointing is (he next 
process. It is effected in an automatic machine, 
in which the mechanism holds the wires and 
pi‘es.ses them against a swiftly revolving grindstone, 
which forms tho points and makes tho needles ready 
for . the eye-slainping machine. The process of 
poiftting needles u.sed to be fraught with very great 
\laniger to the health of the workmen, few of wiiom 
w-ere able to work at their trade beyond the ago of 
forty ; but for the last two decades conditions have 
improved, and suction fans are made to carry the 
steel'dust and sand from tlio grindstone out of 
danger of inhalation by the workmen. 
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The stamp [6] is like a small drop forge, oi)eral(vl 
by a stirrup pedal. Taking in his left hand a bundle 
of wires, tho stamper places them in rapid succession 
iiimn the lower die of liis machine, and wdth his ^oi 
causes the up^ier die to descend with foi^ce. The 
dies form the heads, make Ijenealh the needle- eyr 
the short grooves that act as guides in the act oi 
llireadjiig, and also almost pierce the eye itself. 
As many ns (),0(X) wires ])cr liour can be hanclleil 
by a skilled man. Tlie needles are still 
twins, every wire being two needle.'^, 
attached by theii* heads. 

The press where the cych\{i is done 
has a die similar to that of the stamp- 
ing machine, but made so as to pierce 
(be eye quite through. One by one, 
the double necdle.s arc jilaced upon tho 
bed of the press [6], and the handle 
cause's t he die to come down. The holes 
are made, and as the tool retreats again 
the twin nccflle.s .sliow a tendency to 
stick to it, but a .sjx'cial part of the 
mechanism pulls the wirrsfrom the die, 
which ascends to nqioat the o]Tcrrtlion. 

The stamp has left the head of (lie 
needle rough. (Jirls tlirea<l tho needles 
upon a tine wire, and the result is what 
look like fine eonihs. The tiler takes 
the “combs” in hand, and with his 
tile, or with a Hat grindstone, clears 
away the “rag,” or burr, from hotli 
sides of llio head. Now each wire is placed in a 
hand vice, anrl is ])arted in the middle — the opera- 
tion of stamping having made the iiarting easy — and 
another treatment witli the file makes the head 
smooth where the pairs have been joined. 

Hardening and Tempering. The needles 
now' go into an oven or stove, usually lieated by 
gas, and are raised lo red lieat. Tliey are then cooled 
by being )>lunged into oil, after which they are 
hard and brittle as glas.s, and (piite useless as 
needles. U'hey have been hardaied. The tempering 
process, performed !>y the same 
workman who hardened them, con- 
sists in heating the needles up to 
about GOtr F.. and allowing them 
to cool gradually. Any needles that 
have become crookod during tlie 
process of hardening must bo taken 
and straightened with a small 
haininor oii an anvil, one by one. 

The heads of the needles 
are softened by heat, and 
then follows the process of 
scouring and burnishing. The 
former alone lakes about a 
week. Its object is to 
remove the dark coating of 
protoxide of iron which the 
needles have taken on as a 
■esult of the ojicrations 
described, and to show a 
surface of jiolished steel. The needles are placed 
upon canvas strips laid in w^ooden troughs, and 
have poured upon them a mixture of oil, powdered 
quartz, and soft soap. The canvas strips are closed 
both at the sides and ends, and the saefcs of needles 
are placed upon what is called the “ runner bench,” 
a table with boarded sides. A heavy wooden block 
works backwards and forwards on tne bags, turning 
the needles and pressing them one against another 
in the gritty composition. Several times during the 
day, when the operation is going on, the ne^les 
aro opened out and in.spccted, and finer grit 



supplied. Finally, for the Iasi scouring, wliat is 
kno™ ns “ |>olishing putty is put in. The nmUes 
aro then taken out, boiled clean, and dried 
thoroughly in warxu sawdust. 

Finishing Touches. The needles must now 
bo sorted out, for all these processes ha\e made 
them of varied leiiffths. 'Diey are jOaeed, with 
heads all on<5 way. u])on a. narrow ))oard in a row 
about one inch d(‘cp. and tlie 
long ones are removed by hand. 

A drill is then iiassed through 
the eye of each needle, to make 
(certain that there is no roughness 
that would fray the thread as the 
needle wms being used. Then the 
finishing' room does its part to tin* 
all blit iKM'fert needles. Cylindi'rs 
covered with leather buffs, upon 
which a ]io]ishing composition is 
])nl, burnish the lUH'dles. 'I'he 
workman handles i‘aeh needle 
s( ]iarately. The tioints are then 
LMound a little, for tlie cyele tif 
operations has blunted them 
slightly. An o})eralor hohls 
Ihem agahist a stone mill hu- 
this }>ur])ose. Then the needles 
are rubbed between two pieces 
qji bidF leather to remove, any 
moisture or stains. Finally, tlu'v 
are taken into iiot store-rooms 
for some time, as a last precaul iou. 
ami then they are made up into 
tlif5 familiar packets whieli we see on the market. 
This brief review of the ]>r(Hesses of netMlh* inanii- 
f.u.liiro will make it hard to understand how the 
needlewoman ean ])urehast‘ needles for tlie small 
pri<*e at which any hab(*rdash('r or draper uill be 
|>loased to supply them. 

Wire Nails. Tli(‘ manufacture of wire nails 
is an enormous industry, which is, huMcyiT, childly 
ill the hands ofthTinaii tirms, who command the 
greater jiart of the world's trade in common 
varieties of wire nails. The functions of the wire 
nail m.'iehine is similar to that of the pinmaking 
machine, which we have already exainiiuMl, although 
there is no great similarity between the two. Wire 
nail manufacture is a mucii simpler ju’oce'.is than 
pinmaking. In the former ease 
there arc no elaborate pointing, 
polishing, and finishing operations to 
j>c gone through. The wire is fed 
into a inaehino in the coil, and is 
automatically straiglitcncd, cui into 
lengths suitable for the nails biung 
made, pointed, and headed. The 
Opeiations of rutting and pointing are 
l>crforjned at the same tiim*. The 
end of the wire, as it enters tlie 
machine, is grit>pt*d by dies. < uttcr> 
part it into .suitable lengths, and the 
Hat head is put m hy a pen ussi\e 
or a pressing jiart of "the mechanism. Tlicrc are 
two tyjies of machines, one of which makes the 
head by successive blow.s, and tlie other by 
pressure. 'J'he la ter maeliine f7J is the better .ind 
the more generally used. Its oiit]Mit is much larger 
than that of the tiereussive machine. The out pul 
of a machine is from 100 to 300 nails |ht minute, 
according to .siiie, and with mechanical inea ns of 
yielding such an enormous output it is not sur- 
prising that the old-time nailer is e.vtinct as a 
eraftsman. Ooiit nails and wrought slioe nails and 
hobs, none of which are, however, made from wire. 
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art* the only articles in the category of nails whicl^ 
are still made by liand. 

y ire nails range from 1 in. up to 0 in., and many 
thiekne.s.ses are made in every size. Almost all the 
wire nails n.sed or manufactured in this count ry aro 
made of round or oval wire, the proportions being 
about o per cent, of c)val wire nails, or used 

for door [laiicls and other purposes, and the rornain- 
ing !f) ]u‘r cent, being rourul 
wire nails with the eheckereil 
heads. 'I’he oval win* nail^have 
usually a rfa></) head, wiiieh is 
narrow, and owes its strength to 
its height instead of to its size in 
either direction laterally. Thu 
piirjiose of tin's form of head is 
to enable it to bo sunk into the 
door-panel moulding, so as not 
to be visible in tht* linished iloor. 
In some eoiintries sipiaro W'iro 
nails are the most aceejitahle 
vari(‘ty. Obviously, any section 
of w ire nail desired can he mad(* 
by h*edmg the maeliine witli 
suitable wire, and any shape of 
head can he giyi'u by eqilipinilg 
flic maeliine with suitable h<*ad- 
ing (lies. Small firass and iron 
nails for shoes arc nuidi* in the 
manner d(*HcrilK‘d, hut thesizesof 
such nails run from J in. to 1 in. 
loui*. 

Fig. 7 sliow's a imuJiiiK* used 
class of work. Its particular 
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8. Winii-C'OILIXU -UAt JflN'E 
(Sir .famt”- r.'w iiier A Snii'i, Saltoiil) 


Uini n^hatii) 

for tliis smaller 

pniposo is for w'irr lacks and tingles. 

Wire Coiling. I 'here are nniiieroiis purposes 
for wliicli wire coils rr iis(‘d. Fig. 8 ilhislrates a 
machine for eillier hand or powTr iisi*. !l’lir wire 
coil may b(‘ sec*n issuing from tiu* coiling gauge. 
The machine is simph* in its use, and ra])id in its 
out])iil. .\foiv eonijilieated machines make up- 
holsterers' springs, whit h aio made of steel wire 
coated with brass or eo])per, usually the latter. 
Such machines arc automatii*, making each spring 
narrow' in the waist, as reejuired, and cutting 
it otf when linished. 

Wire Ropes and Cables. Wire rofas 
are divided into thrc'c clc ses : “laid ropis,” 
*’ f(*rmcd ro[K*s ” and “cable laid 
ropes,” and there are important 
di(r»‘n‘nces bi'tw’een them. Tli(» first 
has a central rore of liemp or soft 
w in* siirrounde«l hy six strands, each 
containing a similar central eoiv. A 
formed roja*, again, lias a greater 
number of w ires lu its eom]io.silioii. 
Around the six wires forming the 
strand as used in tin* laid rope are 
placed aiiollier layer of wires, or, 
perhaps, more than om* ; ollieiAvise 
there is no ditfereiici*. A cable laid 
I’ope is used only for large diameter*', 
and is made by slra^iding six laid rop(‘s together to 
form one ropf*. 

Flexible Ropes. Win* ropes, or cables, 
an* often riMpiired to be mure flexible than is 
possible with (aily wire strands. Such rofies are 
necessary for marim* ptn poses. 'Phe usual practice 
is to make a wire rope around a hcin]M*n core. 
Sometimes eaeli individual strand of the ro)K' haa 
a core of hemp. The making of such comjiosito 
rot>e.s presents no difticidtii's if the working of the 
ordinary stranding maeliines be understood. Tho 
saving of fuitli ludk and weight b}" th<* use of wire 
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cables is very great. According to Lloyd’s regulations a hempen rot)e of 13 in; 
(circumference and a wire hawser of in. are considered of equal strength. The 
former weighs 40 lb. per fathom and the latter only 15 lb. Wire ropes for marine 
puri)oseH are generally made of galvanised wire and have usually hempen cores. 

Manufacturing Wire Ropes. The manufacture of wire ro}>e8 and 
cables represents the largest and most important use to which win^ is applied, 
and its use is ever increasing with the -growing demand for all 
kinds of metallic ropes and cables. The last fifteen years have seen 
the introduction of many improvemtMits in the construction of the 
machinery employed in the manufacture of wire ropes and cables. 

'riiese improvements arc the outcome of the ever-growing dciuaiid • 

for better, stronger, heavier, longer, and more diversified wire ropes 
and cables. For many purposes, a great demand has sprung up for 
wire ropes and cables e.o!U])osed of a large uumber of line wires, so fi/ 

as to render them more llexihlc, and to obtain the greatest ]M)ssihlc 

certainty concerning their quality. tf 

-Many very lieavy cables are beitig used in eomiection with mines, 
bridges, ropeways, and similar work, and tliese can be made only 
on very large machines ; such nuichiiierv can make cables weighing 
up to So tons (vicli iu one length — that is to say. in the case of an 
8-st rand cable weighing 80 tons, each sti and has to weigh ten tons, ' 

and the cabling machine carries H-strand reels. . 

Considerable variety has been inlrodu'^ed into the inaiinfaetnre of ^ ' 

cables by the use of wire of irregular section, and machinery has been j , 
modifi(?d to facilitate the use of iiTeg\ilar-sha]>ed wires. Generally Vll 

shaking also, many improvements have been made so as to facilitate lul V 
the oiiqiloyrnent of high siiecd in the running of cable machinery. 

.\t the present time, stranding and cabling machines are running ‘i- .. j i.- - J, /.. 
about 50 |)t*r cent, quicker than formerly. /7 T TT\ 

Wire Winding. The first o|)eration is the winding of the / / I I \ 
wires on to the bobbins of the machines. This has to be / / I 

done with ear(? and regularity, so that the bobbins can r\^ 

contain their full capatuly of wire, and also to ensure that j J 

the wires run freely from the bobbins. Wire-winding 3i 

machines are made to wind simultaneously on to six "" A I 

bobbins if the bobbins arc small, say of 5 in. to 8 in. ^ 

diameter; if they arc large, each winding machine is f, .Vx- . 
constriK^ted to wind one bobbin, 

Recent improvements have been iutrodm'cd into the 
constniction of these machines to make them automata! -ft • // [ J 

in a(!tion, so that whereas formerly one skilled man was - 

required to attend to two machines, now one unskilled man f '< tu:. 
vi\n attend to seven nmehines. ). I'y JlVjj ^ 

Fig. 10 represents an improved wire- winding machine. 

During tlu? }»assage of the wire from the reel to the bobbin iPv 

it is not only kept (constantly tight, hut also in constant 
contact with a horizontal guide or traverse-} ml ley, furnished 
with a groove, 'this etTcet« a regular winding-on of the 

wire, wdth the result that- on each bobbin tin? maximum f ■^hI /X ■, , S fy 

(piantity of wire is wound, and in the most r(*gular manner w 

}>ossible. The traverse motion can easily be rc'gulated in 
order to adapt it to the thickness of the wire to la? 
wound, and to the width l>etweou the flanges of the bobbin. 

A further important, advantage results through the wire f AtiVS 

being treated with the gi*eatest care in its passage from the V 

ring to the spool. I’he traversing-pullcy revolves in the 

same direction as the wire and runs at the same speed, 

so as to avoid all scraping or scratching, which is 

damaging in the ease of galvanised or tinned wire. 

Strand Forming. The next oj^eration is forming W H B iTBlIT i jni y iiM 
the wire strands, some of which are made with a hemp IJ 

core, and some without core. All the bobbins containing 
the wires to be used in making the strand are placed in the wire- 
strartding machine, each bobbin in a steel frame or flyer. All the flyers 
are fixed in iron rings, which revolve roiind a central tube thriingh 
which the core passes. If the strand is to be constructed of lU wires, 
the tttranding machine must carry 18 bobbins. The wires are drawn 
Vrom the bobbins with the utmost regularity, and passing through dies, 
thej^ assume their pro|)cr position, and form the desired strand. 

Stranding machines of the most modern construction must bo able 
to make strands composed of a maximum number of wires, and 
be able to revolve at the maximum speed. The best means of 
attaining this is by combining several machines together, and by 
keepiitil' their diameter as small as possible, 
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Combined Stranding Machines. A 

;itowiag demand exists for combined wire stranding 
maohinee, capable of running at high siiecds ami 
inakh:g strands composed of a large number of 
wires. The principal reason for this is that ro^x's 
and electric cables possessing, among other special 
vjualitics, much greater l!exihilit\’^ than formerly, 
are in ever increasing demand. These macliincs 
possess sfcv'era.1 im]>ortant .advantages. w'hi(‘h w<* 
.*et forth by taking as an example a treble stranding 
mnchinc composed of three sections to carry 12. 
and 18 bobbins respectively. 

Each combined treble stranding maehiiu* is 
(*a])ablo of being transfoi mcd into three separate ami 
indeiMJndent stranding machines in such a maimei 
that each section can work in either direction, make' 
its own strand, and wind it on its own reel. Thus: 

.Section A ” can make a strand of 7 wires. 

Section H ” can make a strand of 13 wir<‘s. 

Section can m.-iko ;i strand of JO wires. 

Each section can run at the full rate of the speed 
of vvhujh a machine of its size is capable. 

The sections can he run semi- independently. 
Sections *■ A and " 15 ” can be run together to 
make lO-wirr strand, while section *‘0” is simul- 
taneously uiakin«g a 10-wire strand: or sec-tions 
‘ 15” and “C’ 
can be »‘un to- 
gether, making 
strand up to ,‘5 1 
wires, while .M.a - 
tion “A” i > 
making a 7-wire 
strand. When all 
the three sections 
of the maidiiiie 
are combined, 
they c*an he nm 
in either direction, 
iiud produe<* 

"trands up to 37 
wires, at the speed . 
of section “ C.’* 

'rije three sec- 
tions, when eom- 
bined, are able to 
make the strand 
by forming a core, 
say of 7 wires, putting round it a layer of 12 wires, 
and putting round it another layer of 18 wires. The 
three sections, when eonihinetl, are able to form a 
strand by carrying all the wires to the front lay* 
plate, and there combining them siinult.uieou'^ly 
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Wire Cabling. Wire cable machines are 
made lx)th of vertical and horizontal construct ion. 
T'he former are eonstnicted each with six, eight, 
or nine flyers to carry the strand bobbins, nnct, in 
addition, each machine has one central flyer to 
carry the (!ore bobbin. The bobbins vary very 
much ill size, and may eontaiu each from 2 tons 
to 10 tons of strand. 

iSever.il important improiements have been mark* 
in those machines. Eor instance, the whole hotly 
of each machine, instead of revolving on one 
central step, now rcvolvi's nt\ a s(M i»‘s of steel halls, 
placed in spei*ial steel eireular ])atbs. This .arrange- 
ment ia‘dut;es very matiaially the power laupiired 
for driving the inacbim*s, and does away with the 
annoyanee and fria|ueul stoppages .nising from 
heating and wearing (d the central stc]) in the otd 
style of machines. Each closing machine is 

furnished with an improxed douhk'-geared winding- 

on <a]>paratu.s, worki/tg automatically with self- 
acting traversing motion for winding tlie finished 
rope or cable on to the reel. 

The horizontal wire roju* .and cable inac'hines .are 
constiaieted to carry born six to 12 steel flyers and 
bobbins. "I'lie body of siu'li a maeliinc* is mounted 
on a powerful steel tube revolving in long bearings ; 

tli<‘ core passes 
through this tube; 
a stand is sup- 
plied for the hack 
of (*aeh machine 
to i any the core 
bobbin. 33ie rings 
o f t b e b o d y 

mounted on the 
tube run on anti- 
(rieliou rollers, 
which are easily 
regidated, .sup- 
port the body and 
faeiJitate the run- 
ning. The llyeix 
earryljig the bob- 
bins are madi‘ of 
steel. 'Hu* bob- 
bins vary very 
much in size, say 
from a o-ewt, to a 
()0-cw(. ca]>aeity. Each ju.achiru lias a suitable 
wiuding-on apparal s. with reel, indicator, etc. 'I’o 
ensure the maximum speed, the cast-iron body rings 
are hooj»ed with wrought -iron hoops, .slirntik on 
hot, as a security against the danger of accidents. 



into one strand of 37 wires. 

These combined inaebiiies are not merely several 
machines placed one after the other, hut are specially 
designed for the muuufaeture of multi-wire strands. 
If stranding machiue.s of ordinary const ruction are 
placed one behind Ihe^ other, the length of the 
combined machine is enormous. To avoid this, 
each section is furnished with its own ^Iravv driun, 
and, alongside it, j s own winding-on apparatus, so 
that when each section is working as a separate 
machine, the three strands produced siimdtaneously 
are taken upwards, each passes round its grooved 
swinging jailloy, t len descends, and each one is 
wound on to its reels. Some machines are einployed 
to make strands up to fU wires by using a wire coic 
of 7 wires, and are comt)oscd of : 

Section “A” carrying 12 bobbin^. 

iSootion “ B ” errrying 18 bobbins. 

Sootion “ C ” carrying 24 bobbins. 

For telephone cables, combined maehiiii*^ are 
made to carry 14* to 221 paii> of w ires. 


Fig. 9 shows the longitudinal section of a tom- 
pound Wire C^ibk* maeliiue which makes the strands 
and lays tla^ rope in one operation. It carries 
42 bobbins of wire, up to No. 11 gauLU*, and inake.s 
in one operation a 7-strand cable, 3 in. in eircum- 
fereiiee and witliout any splice, whatever may ho 
tlie length and weight required. 

The driving is coinuumjeated from a h<’adstoc*k, 
by me.'ins of spur gearing, to a hollow central steel 
tube, 17 ft. fl in. long, fl in. external diameter, with 
hole through 2 in. dijimeter : this steel shaft runs 
the entire length of the luaehine to the lay-plate, 
ami carries the whole of the stranding meelianism, 
and is made hollow’ to .mIIow of the central core for 
the cable passing along Ijjc inskh*. By means of si 
sun and planet motioji, the centre wheel of wliieli 
is fixed to the steel tube, motion is conveyed to six 
bobbins, whieli carry the six e(*titral wires for the 
.-•ix strands, and these bobbins fire carried by them- 
.selves on a sepanite ring. Then follow three other 
rings also placed on the central tube; between the 
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and j^cond rings revolve three stranding 
apparata, and between the second and third rings 
three other stranding apparata, all these six strand- 
ing apparata being driven by means of «piir gearing 
lixed to the central steel lube, and motions are 
introduced for lengthening and shortening the lay 
of the wires in the strands. The six strands pass 
through dies so as to ensure perfect rotundity, 
thence over guide rollers and through the head of 
the machine. 

After passing through the lay-])late, the six 
strands enter a stii of dies, in tlie centre of wliich 
passes the core, and are thus formed intci a cable. 
These dies can be set nearer to or farther from the 
lay.plate, according to the diameter of the cable 
being made. The finished cable passes iive or six 
times round a draw drum ♦'I ft. in diameter, which is 
driven by gearing. An ingenious .irrangeinent is 
iltached to tlic didiver}' cml of the maehine, which, 
working by friction on the edge of the cable as it 
is being delivered, automatically records the exa«‘t 
length as it is being made. T1 h‘ ojieration of the 
machine will be understood from the above de.seri])- 
1 ion. but it may be interesting to add that, assuming 
it is intended to make a cable 
eoniposcil of .six strands and a 
central core, the central tube, 
which curries the six stranding 
a))))arata, each carrying the re- 
(piired number of bobbins all full 
of wire, being set in motion 
oanst's the six wire 
strands to issue from 
the six stranding 
npparata and to com- 
bine together. In 
their centre is ])lat^cd 
theeor(‘of inaiiiila, or 
hemp ro])e, which, 
having been ])re- 
viously saturated 
with tar oil, passes 
along the iniddle of 
the central tube and 
takes its place exactly 
in the centre, where 
the six strands trom- 
bine around it, and 
4hu.s form the cable. 

Uses of Wire 
Ropes. The industrial uses of wire ropes are 
aJwa;)s extending. At the top of the tree are enor- 
mous wire rabies for su.s|X‘nsion bridges. Messr-s. 
Kichard.lohnson & Nephew, limited, of Manchester, 
recently made for a suspension bridge at Cincjiinati, 
United States of America, two wire cables, each 
a mile long and each containing 52,000 wires from 
end to end. 'fhe total weight of the two is 500 tons 
.and the breaking strain is (1,500 tons. Incidentally 
it is a .source of national pride that an English oom- 
jiany can compete successfully for such articles in 
a high-taritr wire-manufacturing country like the 
United States. 

Ropes for w inding purposes find their chit?f sphere 
for use in mines [see page 376(1]. 

Certain cautions must be observed in the use of 
ropes for hoisting purposes. A steel rope is not so 
flexible as a hempen cable and the strength is 
Vriottsly impaired if the pulleys over which the 
rdpe$ run are of too small a diameter. Such ropes 
also should never l)e made to coil in more than one 
direction, as is sometimes done. To cause a w ire roj)e 



11. WIRE-WEAVING MACITINE 
(Sir Jiune.s Funut*r <feSons, LUI., Salfont) 


is to subject it to an undesirable strain and tt) 
shorten tlie life of its efficiency by one-half. BU>pcs 
for hoisting purposes should he freely lubricated 
when in use. 

Winding ropes for use in mines are usually 
about 4 in. in diameter, and the, drums or 
pulleys upon wdiich they run hav& usually c 
diameter of from 20 ft. to 30 ft. 

Wire Netting. The trade in wire netting is 
very large. Yet it is little more than half a century 
old. Ill the Turlies of last century wire netting 
liegan to be made by cumbrous hand process, to 
describe which would have only a historical interest. 
It is with the wire-netting machine first invented by 
Mr. R.'irnnrd, of Norw ich, in 1855, that we have con- 
cern. 'The w ire generally used for nett ing is common 
annealed iron or mild steel wire. Wire-netting 
machines may ditfer in detail, but the primuples of 
most are similar, 'rhey are invariably adaptable 
to make man^^ w idths of netting and many different 
meshes. The limits of width are from 1 ft. to (> ft., 
and even u]) to 0 ft. may be jmrehased. The 
meshes obtainable run from J in. up to 4 in., 
the larger .sizc.s being usually called “ sheep” net- 
ting. The most common meshes are 
from 1 J in. to 2 in. The wire usetl 
nins from 20 and 22 gauge for J in. 
mesh, up to from 10 to 16 gauge for 
4 in. mesh. In this country tin* 
standard roll of netting is 50 ft. long. 

The usual wire-netting maehine 
consists essentially of a number of 
lubes wdtliin each of whi(*h a tiglit 
coil of wire is wound, always by a 
.special machine for the purpose. 
These tubes, w'hi('h contain the so- 
called “ helices ” of 
tightly - eoiled wire, 
have at their top ends 
semicinular pinions. 
Another series of 
wires is fed to the 
machine from bobbins, 
and are led through 
tulM*H also fitted with 
semicircular pinions. 
Ily a jxH'uliarhalf turn 
and sliding motion, 
these tubes ” waltz ” 
about as the wire is 
machine and rolled upon 


to coil in two directions, one opposite to the other, 


Cmtinxied 


pulled througji (he machine and rolled upon a 
cylinder. Suitable apparatus control the size of the 
mesh and the .strand tha t forms tlie selvedge bordcj*. 

Wire Cloth or Gauze. Wire woven into 
fabric is used in many industries. The pa])cr- 
making trade uses large fjuantities, the gold-iuining 
jiulu.stry has need of wire gauge of special quality, 
and flour millers make demands upon the wire- 
weaver.. Win^ may be woven so fine that 40,000 
meshes go to the sipiaro* inch. This dcOTce of 
finenes.s be bettor appreciated by an illustra- 
tion. The half-tone jdiotographic blocks used as 
illustrations in this article have a surface made 
u)) of minute ]>oints. There are M,*KK) of these 
])oints in every scjiiare inch, but the wire clotli 
mentioned above has almost three times as many 
holes as the half-tone block has points. 

This degree of fineness is, how'cver, iinusuaF. 
The machine commonly employed for weaving 
wire 111] can produce a mesh of from two to 100 
holes to the lineal inch — that is, of from four to 
I,(X)0 holes to the square inch. It is really a loom 
driven by power and is entirely automatic in action. 
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Fig. 42 illustrates the mothotl by which tliis 
rotary motion is secured. E is ah escape wheel 
with 15 teeth ; pi and p2 are light springs ; 
rl and r2 are small screws. When the armatures 
are actuated by alternating cuiT(‘nt.s, the arm A 
m oscillates, carrying the centre of E from 
side to side. When it moves from the left side*, as 
shown, n restrains its upper part, causing the 
underside to move, so that another tooth comes 
round over p2. A movem(‘nt of the armature 
from right to left in a similar way results in a 
tooth moving forward under p[, so that two 
oscillations of the armature jnoduce rotation 
to the extent of one tooth. 

Zero Setting Handle. As signalling 

must always begin fioin -f-’ necessary 

to provide for sotting the indicator noodle to 
zero. For this purpose a handle*, H. is ]>rovid(*<l, 
the oscillation of 
which produces the 
.same ctfcct on the 
needle as do the 
signalling currents. 

Combined 
Indicator and 
Bell. In the 
modern form the in- 
dicator is arranges I 
so that it does duty 
as a Ixdl t(» eall 
attention. 

The four pol(' 
pieces of the coils 
are extended up- 
wards. A light, bar- 
shaped permanent 
magnet is providet* 

W'ith soft iron T 
ends, as armature's, 
and has fixed to its 
centre a ])roject - 
ing hell hammer. 

This eombination 
is arranged on 
pivots, so that it 
locks from side to 
side under the 
influence of 
alternating cur- 
rents. Bell donu's 
are placed at suit- 
able points to re- 
ceive the impacts of the liammer. The arrange- 
ment is on the same linos as the magiK'to Im' 11 
[see Tcleplmnes]. During actual work the 
hammer is clamped by a switch. 

TJie resistance of the indicator is 250 ohii's, 
and of the generator S(K) ohms. Fig. 43 is a 
diagram of the connections. 

Double • current Working. D't us 
take, for example, a single-current sounder 
circuit, and consider Avhat occurs whcil we 
depress the key and coniu*ct the battery to the 
line. The, first supply of energy goes to charge 
the line, and liefoi-c^ this charge has reached a 
suitable value the distant receiving instniment 
cannot Ik? actuated. Moreover, when we flnisU 


the signal and allow the backstop of the key to 
connect the line to earth, we leave the line in a 
charged condition, and this charge must escapt^ 
to earth and leave the line clear for a second 
signal. On short aerial lines the time necessary 
for those charge and discharge operation® is 
negligible, but on long lines, and more especially 
on long underground linos, the time is so eon- 
sidcrable as to interfere with the signals. 

Capacity. This difference between the long 
and the short line is in virtue of their capacities. 
The eapacity of lines on single-wire circuits 
varies — firstly, directly as their surface, so that 
increasing (Mtlier length or diameter incrcfisos 
the capacity ; secondly, inversely, as their dis- 
tance from earth ; and, thirdly, in the case of 
insulated underground wires, du'cctly as the 
specific iFiductivc capacity of the dielectric or in- 
sulating material. 
Immediately at- 
tempts were made 
to work at liigh 
speed on long cir- 
cuits this capacity 
effect- caused 
tioui)le. but for- 
tunately a simple 
cure was soon 
found. 

The semling ap- 
paratus was jnodi' 
lied so that instead 
of signalling being 
done by n/rren/s 
for marks, and vo 
for spaces, 
marks were made 
by a current in 
one direction and 
spaces by a current 
in the oppo.site 
direction. Iii other 
words, after charg- 
ing the line, say. 
positively, to send 
the signal ; at its 
termination. in- 
stead of allowing 
the positive charge 
to leak out coin- 
])aiatively slowly, 
the line is irn- 
mcfliatcl^' charged negatively, the first part of 
the negative charge absorbing the positive, and 
ifltering the condition of the lino in a much shorter 
time. 1’hus \w have double-current working. 

Tlif‘ single -curi'cnt key is displaced by a 
whu'h controls both poles of the battery, and us 
provided with a switch for connecting the lino 
to the receiving instniment when the key is not 
in use for sending. Fig. 12 [page 4607 J show^ a 
double -current key, while 44 show's it as given 
in diagrams. Our receiving apparatus must b(» 
polarised, as is the P.O. standard relay. It is 
not necessary when w orking w ith double current 
to adjust the rela^’^ wa'th a spacing bias. Fig. 44 
is a diagram of a double-current sounder circuit. 
Continmd 
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their position. Wlieii tlierc are four rails as in 
15, the liivt ^ouc Im-'Iow the top is called the friczK 
rail. 

Proportions. The top rail is about the 
same width as the stiles, 3J in. or 4J in., and the 
look and liottoiu ra'ls are about twice that w'idtli. 
Tu ordinary liouse doors the top edge of the middle 
rail comes about halfway in the height of the <loor. 
Stiles always run the full length of the door, ami rails 
are tenoned bet ween. Tenons at to]) and hot torn are 
baunehed, as in 14, and to ])revent breaking out 
during wedging, lire stiles extend an inch or .''O 
at lop and bottom. 'J'hese c'xteiisioiis are eallcal 
horm, and they are allowed to remain until the 
door is being fitted in its place, when it is, of 
course, necessary to Uim llieni olT. Owing tci 
their great width, bottom and lock rails have 
llieir tenons divided into ])aii*s, as shown in 14. 
In cases where a mortise lock has to be let into 
the door, the temous thercr ai-e gencTally made 
double, as well as paired, so that four distiia t teiion.'^ 
occur on tliat emd of the lock rail. A .vc/.vA door jlGj 
is fitted with glass in its uj-pcT part, and the* stil(‘s 
ai’c often reduced in width, as shown. A fhmbh 
inargin dcjor ( 17] is em]»loved wIkmc* grc'at vvidtli i> 
required, and eontinnous rails are ec»nsidered 
unsightly. The middle' stiles arc; contimiou.s from 
top to bottom, giving the appearaiujo of two doors 
meeting in the middle. The dour, in fact, is mad<‘ 
in separate lialvc's, which are afterwards Tinited by 
a tongiicd and glued joint, and al.-io kc'yod bj’ three 
pairs of folding wedges tlirough the stiles, as showji 
in elevation and plan in 17. Large* eloea-s of this 
class are sometinu's additionally strengtheaied by 
having a strif) of flat bar-iron le‘t into the to]) and 
bottom edges, the recess and iron being stoppc'd a 
little short of the full width of the* door, so that 
the ends of the iron siiall not show. SUdiug floors 
may be; either battc'iied or ])aiu*lle*el according to 
their situation. Fig* ^8 o\ami>lc of a large* 

sliding door with an o{)oning in it for a v:ick'<f 
door. W'here the braces cross, the*y are supposc'd 
to Ih* halved, but in many cases diagonal braces 
arc not \ised, or sliort ones are fitteel between. 
Tlie ends of diagonal bruee.s should al\Nays butt 
against rails. If they are allowed to come against 
stiles, they tend to force the joints open. A jih 
door is one matle to form in ap|K*arancc an unbroken 
continuation e.)f the wall in which it occiir.s. It 
closes flush with the wall, and skirting or dado to 
eonespoiid with that on the \>all is put across the 
door. A dwarf door is a very low one, of the 
character used for chinch ]m?ws. devolving doejrs. 
used sometimes for ])nhlic buildings, are constmeted 
on the j)rine;iy»le sliown in 19. 'I'hey are fraine'd and 
pamdieel and their e*elges have projecting strips ot 
rubber or felt to make a close joint and yirevent 
draughts. I’bey revolve on jiivols at top aiul 
Indtom, and are arranged to fold if llic passage i-< 
required 

Panels and Mouldings. Figs. 20 to 25 
show in seedion dilToreiit forms of panels and 
mouldings employed in panelled doors. The 
simplest form of ]>auel is a thin sheet e^f wood flat 
on both faces, and of the same thickness as the 
rooves into which its edge's fit |20]. The same 
ind ^of panel may be employed but with various 
fprins of moulding round its edges. Moulding may 
be put on Iwth .sides, as in 21. or only on one. 
Owing to difliculties with shrinkage, mouldings 
running across the grain of panels are sometimes 
omitted and iMouldings with tho grain only are 
put on. The moulding in such cases is usually only 
a Wd, and th^ panel is called a head hntt. When 
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continued round tho panel, the latter l^eing Hush 
with the frame, as in 22, it is called a head flvaft. 
Moiiidiiigs may be separate and attached after the* 
door is framed together, or they may be W’orked 
out of tho solid either on the stiles and rails of the 
door, or on the edges of the panels. When a pq,pel 
is Hush with the frame on one side, as in 22, ahead 
is eiiii)loyc*(l which may be on either the panel or tho 
frame. In 22 it is shown on the frame, which is the 
best w a v. M'Ik'ii ou the panel, it is necessary to 
mitre a se))arate bead in, across the grain, and this 
yuevents llic ]»aii(‘l from shrinking, or rather forces 
it to .split if it sill ink.'-. A hoh clion moulding stands 
above the .surface of the frame, as in 23, and (its 
round the (‘dge* it comes agairrst, so that slirinkage 
doc> not produce an open joint. Besides the sunk 
and Hii.'^h ]iaiu‘is alrc'ady noticed, wo have tho 
rni'icd and p tided j24J, the rained, sunk and, fielded 
(25|. the rained, stmk ami monhled (which only 
<lilfcrs from 25 in h;i\ ing a moiildod sinking instead 
of a .straight one), and the chamfered, in which the 
cli.iiufer <.»f the rnsed panel is continued to tho 
middle of the jamcl. 

Doors are made* of iiard or .soft w^ood, according 
to tin* ipiality rcquiri'rl. Oak and wailnut aro con- 
.sidcred the best woods for high-class doors, both 
j'vtiTual and internal. For common doors ordinary 
d(‘al i.s ii.sed for either situation, or piteh-pino for a 
sliglitly la tter cla'^s of door. For good interior 
doors, mahogany is j>opular. In some cases they 
are veneered. 

Marking Out. B(*fore begimiiug to make 
a do{>r. it is marked out in full size iongitiidinal and 
tran.'-v er.se sect ions on w hat is called a rod [ 26]. This 
is a thin dr.iw ing-board of suitable length and width. 
It IS gciu'ially about in. thick, without battens, 
so that both faco can bo u.sod. These rods are 
kept for |»f'rmancnt U'-e when doors of similar 
dimeiisinns and < haracter aro frequently w'anied. 
I’lie lengths of .stilc's and rails, ))ositions of mortises, 
etc., are transferred directly from this to the 
])laued-ii]) l(*ngtlis of wood, tho parts la'ing laid 
oil the drawing on the rod, and distances carefully 
marked from nm* to the other with knife or iiencd; 
thus aviiiding risk of inaccuracies by measuring with 
a. rule. In parts which have to iJoiTcspond with 
e ach other, as, for instance, the stiles, one is marked 
from the rod and tlie marks sipiareil acro.ss it, and 
then the other .'^tilc is cramped to it, and the marks 
continued across that. Tho rods contain as many 
sectional views as are necessary to give all par- 
ticulars of tlio door. Face views of ordinary 
door.s aro uot required. 

Fitting Together. The parts aro all marked 
to show how they go in relation to each other, and 
tlu* tliickiicss of juortisesand tenons is gauged from 
the same face of each piece. The mortises and 
tenons may then bti cut and the grooves for the 
pc.nels ploughed. '^J’hc width of the grooves may 
be eitlier the same or lcs.s than tho mortises, but not 
more, or the liaiinclies of the tenons will be too thin 
to tit it. A similar groove is ploughed in a block 
of wotHl. wliich i.s used, as in 27, to see that the edges 
of the panels fit it correc tly. Fig. 28 shows how a 
pair of tenons are cut by hand. The method is 
applicable to juany other ra.ses besides that ilhis- 
trated. A hok* is bored with a centre-bit in one 
c orncT, and a keyhole saw inserted and a cut made 
along the root of the tenons. The two cuts down 
tlie tenons may be made with a handsaw. 

Eaoli joint tried together separately, and a 
straightedge laid across to see that the parts are 
in liiie. If they are not, the tenon or mortise must 
1)0 eased to bring them so. Then the entire frame 
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ftliould be tried together to see that it does not 
wind. For gluing up, a Bjxjcial bench, as shown 
in 29, is very convenient. It luis a longitudinal 
oraui}! (or the munlins, and separate cram]>8 can 
be used across the stiles. Cramps are employed as 
a simple means of pulling the shoulders of the joints 
up tight until the wedges have been inserted, after 
which the cramps may he removed and the door 
laid aside for the glue to dry. Clue joints of this 
kind cannot be made ns jH*rfcct in ehuractcT as 
rubbed joints ]»r(‘vioMsJy described, jjartly bec.uiso 
the parts cannot be nibbed and jimperly eraiiijied, 
and partly bc*c,ausc llie glue eanuot ho a])|»lied to all 
the parts quickly enough. Where largo numhers 
of doors are maih*. maehiues in ^\lli(■ll all the parts 
are cramped instantly by a ''iiu]»le inoveiiient of 
fool lever and hand si'rew are eiu[»lov(‘d. Window 
. sashes arc ]nit together similarly. 

Door Frames. doors cannot be. lilted 
directly into an n|w.*ning in iu.i<onry, it i.s iieees.sarv 
to havo a wiiod frame or lining prfivided with a 
hato or stop to receive the floor. In its ^iilll]>l^^s^ 
form such a frame i> made .i" in 30, the [»roj(‘etiiig 
Wwef at the top being built into tho briekwork, 
or if this eannot be <l(Ui(‘. eniiveuiently, the frame' 
is eouhtruet<‘d without them. ^I’ho /uurf picee is 
always fitted on to[) c'f the po>ts or yV/a/Z/.v, beeaiist^ 
the frame is then better able to sustain weight than 
if it was tenoned lietvveeii. l)f»or frames are some- 
times made with a .sa7/ as well as a h(‘ad. I)ut mor(‘ 
freipiently they are open a I the baM-, like 30, ami 
dowelk'd, or socketed into stone or concrete, as tlie 
ease may l>e. 'riie stop is usually loriued in < ominon 
work by nailing strips .[ in. tliu k round the insulc 
of the. frame, allowing tor I be thickness of the 
door. Fig. 31 i.s an example of a frame with a 
segment liead, the. head being tut from a solid 
])ic*ce. A\'hen th(‘ depth i'< .'^o great that a. very wide 
piece of wood would be. reipiired. and th<' grain 
would eoii.se(|uoully be very '^hort, the hem! is 
formed in two ]>ie< es, as in 32, held generally by 
a handrail holt, 'I’hese bolts were formerly 
employed ehielly for uniting lengths of handrailing, 
but have been found ver\ useful for many other 
fHirposes in joinerv. The position of the boll in 
the wood is tiot ted in 32, ami the bolt its(‘lf is .shown 
in 33. Keee.sses are eut in tlie wood to a .suitable 
deptliaiid in e(irr<*< r ))o.sition'' for the nuts, am! the 
bolt hole is bored from the joint into i-aek recess. 
The holt is provided with a loose nut at each end, 
one? Ir'ing sipiare, and the otlwr. which is turned 
when tightening up the luvlt. js round, and provided 
with slots, so that it can be turned with a senwv- 
driver, or more properly with a .^jiecial tool called 
n hundtaU pvurh. Dowel,', are generally inserted 
in addition tf» the bolt. Fig. 34 is a frame with a 
seinieireular bead. Thif. may be bolted also, but 
i.s bethT built in segments, .i.'. shown, the front 
being in tliree segment.^ and the back in two. 
Tho transom is tenoned into the jambs lielojv 
the segments. The curved portion is unitetl to 
the. jand)s by a hammer-headed key joint shown 
in 35. This is an alternative to the handrail bolt, 
but is .slightly more rigid, though, of course, taking 
more time to Ht. TTie key is made to fit closely 
along the .sides, hut is slack endwise until tighteru'd 
by tSe wetlge.s. 'Ibis pulls tlie joint together. In 
$4 the bottoms of the jambs are sliowri fitted into 
cast-iron shoe.s irtstemi of provided with dowels. 
These shoes are matle of the .same section as fh«; 
jambs, and the ends of the latttT have to be shoul- 
dered down toti fit into them. The shoe.s are sunk 
a little -ijfay into stone or concrete, and tho wootl 
is thus prottxded. 
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Linings. The frames for Internal doors are 
generally thin and of a boxed-np character [86], the 
wood being carried not only acro.ss the interior faces 
of the o}>eniDg, but also for .some inche.s over the 
wall surface on both sides. This provide.? both u 
gauge for levelling the plast(*r up to, and a wood 
.surface for the further attachment of architraves^^ 
the moulding round a doorwa}' is called. The W'ood 
within the o])eniiig is called, at the side.s, the jnmh 
lining, and at the top the fioffit lining. The wood on 
the faces of the wall, forming a foundation for tho 
architrave, is called the qronudf*. Its back edge, 
against vviiieli the. phistiT comes, is undercut or 
grooved to form a key for the plaster. When tho 
widths of the ])ieces of wood exceed b in. or 8 in. 
they are not made solid, as in 36 to 38, but arc 
framed as in 39, 40 anti 42. Jt is be.st both in 
solid and framed liiiing.s to allow a little air .space 
between wood and Jiiasonry by backing the linings 
with narrow strijis about 2 it, aj>ait. ( Jenerally the 
grounds are not treated iu this way, but when their 
width is eon.siderable, are. made in an o])en frame- 
work U.S in 40. Mrips are shown behind the jamb 
and sortit lining in 36, w ith their ends siqiposed to be 
tlovetailetl into tlu‘. groimtls. .V strip is also shown 
behind the. jamb lining in 38 and 3^. Aiioth(*r 
method i.s to make a ski'leton lining [41 j, to W'hich 
jainb.s, .sotlit, and grounds arc* att.a hed. When tlie 
width of tile lining is eon.’-ideralile it is sometime.s 
framed, as in 42. 

Fixing Wood to Masonry, fn doorways 
and other situations where wood has to be attached, 
I>iee7.e bricks aie generally built in at intervals 
and into these nails are driven. When this is not. 
tlone bru'ks or stoncN liave to be plugged, or nails 
or suitable iron attaebinents driven in or built 
into joint.s. The simplest and best way to jilug 
is to thill a. hole 2 in. or 3 in. into tlie brickwork 
or stone, and drive a wtaid plug tightly in. Into 
tin's a nail can be driven. The hole .'-hould not bti 
larger than neee.ssary, beeau.se a needlessly hirgt* 
plug may .shrink amt beeomo Joo.s<‘, Kalf ineli 
iliameter is (‘iiough for most ]>urpoM*s. The kind 
of bit used is sliowii in 43. Sometimes square hoh‘s 
are eliipped with a narrow ehisel. Sometimes 
mortar is ehi[>|K‘d out of a joint and a thin, wide 
plug driven in, or a ])ieee the size of a brick and 

in. thick may be built in. Sometimes plugs are 
(ajK'red and eut winding, but nothing holds Ix'tter 
than a tightly- (it ting parallel plug. Frames in.sertef I 
after walls are built are tightened by long, thin 
folding wedges in place of backing ,strip.s. 

Fitting a Door. ’^I’he door to be fitted iu 
place is supposial to be a little larger than required. 
The frame into which it fits is supposed to be 
sipiare and parallel eacli way, but if it is not .so, 
the door must be made to correspond with it. 
If the frame is .s((uare, it sliouhl measure the same 
each way when testi.‘d diagonally, or a large square 
should fit all corners alike. Assuming it to bo 
scpiare a strip may be eut to the length and another 
to the width of the ojiening. From these lengths 
the reijuirc'd reduction for joint allow’aneo must be 
made. If the door and frame have to be painted a 
sliglit amount .must lx; allowed for that, and if put 
up in summer .something extra must be allowed 
for the swelling tliat will take place in winter. 
Plenty of elt*Hraiiee should always l>e allowed at 
the bottom and as little as po.>.sible at the top, 
lioeuu.se the door will tend to .sink a little from its 
own weight. If it has to lx* reduced much in size 
it is best to mark lines all round on one face at equal 
distance in from the edges, luid plane down to these, 
'i’be end? should be planed, or shed, first, because 
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t here will then be less risk of damaging the corners 
in planing the end grain of the stiles. 

Hinging. Hinges Khould be attached to the 
door first, and then the door held in jH^sition while 
wjrewing to the door frame. The usual im,*thod with 
ordinary butt hinges is to sink them into eaeli 
surface as in 44 and 45. 'fo ensure a close joint at 
the hinges, the hinge Haps genee-ally have to he sunk 
-very Mightly below the surface of flic wood, hut 
if too rnucli is allow(*d the wood will meet and 
bind l>eforc the door is closed ])rofKTly. The 
simph'st way is to set a gauge direct from the 
closed hinge as in 46, taking half or slightly less 
than half the thickness over the two lla]>s, which 
when parallel with each other arc slightly apart, 
'fins is gauged on tlitJ door and frame at the ]»laees 
where the hingCM are to go. The 'width of the 
recesses may be obtained .similaily ‘ by stdting a 
gauge, as in 47, totlje widlli of the hinge from edg(‘ 
to centfc of ])in. 'flu* hinges are then laid in ])osi- 
lion on the door and llu'ir lengths marked with a 
knife. The recesses are cut out with a elnsel 
and the hinges .screw(*d to the door, care being 
taken to insert the screws sipiarc with t lie surface, 
so that their hciids will not appear tilted when 
they are in. ’With the tlaps open the door is placed 
in ^sition against the jaml», the hinge leiigtlis 
marked on it, reeessi's cut. and one serew' insiTted 
in cacli hinge. If the <loor works projierly the 
others may tiicn be jmt in, but if not tlic recpiircd 
adjustments ean be made before further holes ar(‘ 
bored. 

In somewhither exceptional eases lla* hinges are 
fitted to stand out as in 48. so (hat the door may 
Ik* fully oiK'ned, as in 49. w ithout biiuling against 
moulding when still only partly opiai. as in 50. 
The amount to which tlu* hinge must stand out is 
ascertained by measuring from a straightedge as 
in 51. The distance the <-entre of the hinge pin 
stand.s beyond (he face of (he door and jamb must 
b(? only W/ the amount measured, beeaU'C when 
the hilige is ojienetl (lie centre of the jiin comes 
half-way betw'em door and jamb, throwing (he 
<loor out to twice the measured distance. Hinges 
with their knuckles standing out in this way 
leave a w'ide crack between jamb and hinge stile 
of the door when the latter open. Hinges with 
the centre of the pin flush, as in 44, leave the 
miftimiim. If hinges are set further in tlian this 
the corners of the wood must be removial to tmabh* 
the door to swing at all. Hinge pins must always 
bo in line with each other, or a door cammt work 
properly. 

Hinges are sometimes tilted, as in 52, to flirow 
the knuckle to om* side so that it corresponds with 
a bead on one or other of tlu- ]»ieees of wood. 
AVhen edges are too thin to have butt liinges of 
sufficient strength attaclied. hinges aie put on the 
faces of the w’ood instead, as in 53. The hinges 
usjcd arc a little wider than butts, and arc known 
as hack flap hinges. The crow (jar tut liinges used 
for lodged’ doors [8} are also put on the faces hut 
are not let into the surfaee. There are other 
varieties of hinges and methods of hanging doors 
which are employed in sfx'cial ca.scs. 

Windows. U'indows may 1 k) either fixed or 
mado to open, either on hinges or by sliding. In 
tl^o nrsl case all that is necessary i.*> a solid wood 
frame fitted in the wall o|K“ning to receive the glass. 
In the set’ond the glass i.s contained in an mner 
frame or sash which fits within the outer frame. In 
VOTtkially sliding sashes the outer frame must have 
its sides cased to contain balance weights. There 
are also some patented improvements on ordinary 
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sliding sashes which dispense with weights and 
enable the sashes to be easily removed for cleaning 
the glass. 

Joints in Sashes. Sashes are mortised and 
tenoned together as in 54 to 56> The mmtitttj 
rails of an ordina? y pair of sa.she.s, being .shallow, 
are dovetailed to the stiles as in 57, or a tenon the 
full dejith of the rails is employed by prolonging 
the stile in the form of a bracket as in N. In 64 
tlic moulding is mitred. In 65 it is scribed, which 
does not result iu an open'joint if the wood shrinks. 
In 56 it is part mitred and jiart scribed, which avoids 
the feather edge of wood necessary w'heii one part 
is made a scribed fit round the other. Mouldings 
are mitred with a chisel guided against a mitre 
templet, which is placed on the work, as in 69, 
and generally cramped. 'J’heso templets ean be 
made of wood. The one shown is .su,p[)Oscd to bo 
of metal, in skeleton form merely for lightness. 
Thick sashes are *ioiiietimcM jointed with douhh* 
((‘lions, oi‘ the single tenon is su]>])leiiiented by 
tongues on each sid(‘. 

When .sash- bars are ins(‘rt(‘d they are tenoned 
into the stih‘s and rails as in 60. In the bottom 
rail, which is deeper than the rest, th(.*y are stub- 
t(‘iioiicd. Wli(‘re! they cross each other they arc 
g(‘n{‘rally fitted as in 61. Sometimes a- dowel, as 
'^hown dotted, is inserted in addition; and soim*- 
times only a dowel is us(‘d, the bars merely butting 
•together. Som(‘times (he tenons /ire reduced in 
IhickiK'ss /\nd l.ip over each other as in 62. In 
this cxam]>l(‘ the bars are shown mitivd instead (»f 
scribed. In 63 they /ire sfiow n halved tog/'t her, 
hut this latter method is suitable only for inonld- 
ingh w ith a broad, (hit toji. 

Scribed Joints in Sash-bars. The 

simplest method of m/iking a scrihi*d joint in a sash- < 
bar, or otlicr moulding, is to mitre the end a.s iu 
64, Jind then renum* the* mitr(‘ by cutting trans- 
versely with gouges and cliisels hack to the outline, 
or .•</>//// line, where tlie mitred portion linishe^. 
'riiis gives the correct outline for meeting another 
iu('inl>er of similar section. .\s a t(*non usually 
has to )x‘ foruK'd on the end, the actual pnicta e 
is to mitre /ind then .scrilu* only the iuould«‘(l 
]»orti(»n of cl sash-bar /is iu 65. Fig. 66 shows the 
method of using a gouge in cutting a .scribed joint. 

A scribing block to lit the moulding is necessary to 
cut on. otherwise the under edge of tlie moulding 
would g(‘t split /uviiy in using the gouge. Another 
method not always pnietie/ible is sliown in 67. 

In this ease Ji chisel is used /md no scribing block 
is neeos.sary. Fig. 68 shows still /inotluT method ol 
]>/iring a eurvi'd portion wilii a chisel without tlie 
use of a block at all. This /dso is not ]>racticahle 
in some eases, bee/iuse a ]»rojeeting portion behind 
would previ*nt tlie chis(‘l from being used in tlinl 
w^ay. 

Construction of Sashes. In ordinary 
snslics wliieh slide vertically the vertical bars are 
eontinuous, /ind the horizontal ones titled betw'een, 
this being the lx*st /iiT/iiigement for resisting the 
stresses and shocks to which a vertically moving 
sasli is subject. In saslu's hinged like dcKirs the 
reverse method is bettm*. Tlie tliiekness of s/ishes 
is usually about I ^ in. The stiles, and also tliC to]» 
rail of up]K*r sashes, measure about the same in 
wddth a.s in thickness. JMeeting rails are about half 
the depth, and the bottom rail about twice, it is 
not often that mouldings of sashes and bars are 
planed hy hand, but the method is showTi in 69. 
The ]dane must be of the form rerjuired — generally 
wliat is known 08 a Imnli a ionguc moulding is em- 
ployed. iiic meeting rails, on the side where they 
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«oiuc iu contact with each oilier, have to project 
, Ijcyond the face of the stiles, becatise.the latter are 
separatetl hy a bead. The joint between the two 
meeting rails may Ik^ plain bevel, like 67, or a better 
method is to step them, as in 70, which prevents a 
knife being inserted from the ontsido to oisni the 
catch. To keep t)i(' rails Hush on the underside, as 
in 70, the low'er one is grooved for the glass instead 
of rebated. In all other ))arts the glass fits into a 
rebate, and is held by a fsiad [71] or l)y putty. 

The best way of atta<'hing the /'ord for tlie. weights 
is shown in 72, but soiueliiues the. (.'ord is nuTely 
nailed into an open groove jilougbed in the stiles. 
In 72 a knot tilting in a hole in the side of the stile 
prevents the eord from pulling out. The groovi'i 
may be either o])en its entire lengUi or j>referably 
closed for a portion, as shown. The cord should 
extend 12 in. or more down the sash. It is carried 
Up over small pulleys in the up|KT part of th(‘ stiles 
of .(the w'iiidow' frames, arul v\eights are susi>ended 
by it inside the casing. Fig 73 show s a sash wedged 
np in wood cramps specially for the pur|)ost*. 

Frames for Sliding Sashes. A per- 
S|)ective view of an ordinary frame with parts 
removed is shown in 74, ami a s«‘ction through one 
of the. sides or jambs, with the weights inside, is 
sllSftW'U in 75. 'riie bottom, or sill, is invariably 
solid, and of teak or oak sloped outwards to throw 
off w'ot. The top maybe solid also, but fre<ju<‘iitly 
it is of thill material, as in 74. The lower tuid.s 
of the stiles arc ladiated into the sill and tiglitcned 
by a thin wedge in the rebate, whieli is tafiered to 
fit it j74|. 1"h(^ iipfK'r ends are eit))(‘r lioused or 

tongued into the head, as shown. In good modern 
wont all parts of the jamb casings arc rebated to- 
gether. 'riie pulley stile is giMierally tongiUMl on 
opposite corners, as in 75, Is'causc the outer lining 
<?.\tends solid beyond it, while the iniua* lias a loose 
bead, W'liieJi necessitates ke(‘ping the groove farther 
back. This head, .and also the parting head in th<^ 
middle, are not attached till the sashes arc jn?ii‘rtcd 
in the frame and it is ne(!e<saiy to detach lluun 
again to get the sa‘<h(*M out. 'Plic inner bead, there- 
fore, should be screwed in pla<r(‘, .and lit into a. 
rebate. It is always made slightly to overlaji the 
joint Ixdween stile and inner lining. Tlic parting 
bead should fit in .i groove, and is generally ladd by 
?>rads. The outstanding faces of the nnrting 
rails of the sashes liave to 1 h* cut away to clear the 
parting bead. .A thin back is allaidicd to connect 
the two lining‘s, .and .i parting slip is required 
. lietAveen the weights to prevent them from striking 
each other or getting (mtangled. Its u])per end 
tits in a slot in tlie head, and a brad or wood pin i.s 
put through the jirojocting end to siisp^aid it. 
Sometimes it i.s attaclie<l at tlie back as well, but 
generally it hangs 1oos<» 1741. For convenieuce in 
getting at th(^ weights wlien lUMM'ssary ivillmiit 
pulling the frame a}Kirt, openings called 
arc made, and closecl by picccM, siiowm in 74. 

It is not necessary to have tliese tqMmings the full 
length of the weights, because the hitter c.aii be 
slipped in or out in an inclined direetion. When 
.situated as in 74 they are concealed when the lower 
Siish is shut. Very often they are made central 
in the easing, and the parting bead between the 
siwbes must bo removed lx*foro tlu? f)o< kct ])iece c.an 
be. taken out. The chief obje<dion tt) making it as 
ia 74 is that it is slightly more woikeniiig to the 
pwjley stile. The bead round tlie inside of the fr.ame 
may bo either plain mitred, or stop mitred, as iu 
7fiL The mr ting b<Md is rtiquired only on the pulley 
stiles, but is sometimes carricfl across the head of 
theTrmno also. 
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Silts. The under edge of the lower 8a»h is 
bevelled to fit the slope of the sill, as in 77, and the 
inner edge of bead and sash should be bevelled also, 
as shown. If a plain unbroken joint were made 
between sash and sill, water would get through bj 
capillary attraction. This is prevented by making.* 
a groove called a throat in the under ed^e of the sash 
rail [77]. ^'ho sill is also stepped and throated nt 
the outer face of the sash. Between the wood sill 
and the stone sill a thin strip of iron ia inserted 
like a tongue (77]. 'Phis is called a wafer bar^ and 
jaweiils water from j)enetrating In^yond it. Some 
times a step is formed in the joint between sash and 
sill, as iu 78, and occasionally a weather-board, as 
ilotted, is added also. In 78 the bottom rail of the 
sash is made exti’a deep, and the inside bead re- 
]»l.ieed by a dee]) bar. The sill and head are nailed 
to the stile.s, .and the inner, outer, and back linings 
arii nailed also. 

Hinged Windows. 'J’licse, wdieii hinged to 
the jambs like doors, are called catinuetU window.^, 
or, if they .are carried down to the tloor, French case- 
nn ntH, As no space for balaiuje weights is required, 
the frames in such eases arc solid, like door frames. 
'Phe saslie.s in any ease do not differ essentially in 
construction. The usual plan is to luwe two s.ashcs 
meeting in the middle, sometinu's arranged to o])et) 
outw.irdsand somidinies inwards. The meeting stiles 
eonui togetlier direct without th<* interposition of a 
])ost, the joint between them l)eing one of the 
forjns sliown in 79 to 83. 'Phe most popular is 
the hook joint {79]. On the (\)ntinent the joint 
shown in 80 is preferred. Fig. 81 is about tlic 
simplest form of joint }M)ssible. In 82, ])icceR of 
bard wood are screwed on to the stiles. In 83, tlie 
joint is eom])!i(*ate(i l>y grooves and beads to shut 
out draught, lir.ill these (aises the meeting edgO 
are at a slight aiigh* instead of square, with the 
raseuieijt. so tliat tliey si'p.irate and come together 
without friction. Fig. 84 shows Jjow a l>ead and 
groove is oft<*n arranged at the hinge stile to prevent 
draught and eiitranee of water. 

In Frenc!) easements the bottom rail is made 
extra ileej), ami sometimes the lower part of the 
sash has a. wood ])anel. (’asemeiits 0 |x?ning in 
wards are jnore troublesome b) make watertight 
at the base tlian those which o|)en outwards. Om 
iiietliod is shown in 85, in which .a metal tongue 
stands above tin* surface of tlie sill. Another j^ 
shown in 86. In this i ase there is no metal, but a 
channel is formed inside the sto]> to collect (!Ou- 
densed water, or water wliich gets bem^ath the d(.)or. 
Holes arc l)ored at intervals, as dotterJ, to eondui t 
the. water away. There are also various forms ot 
])ateiited water bars for inward-ofiening casements. 

Fanlights and other small windows may be hingt'd 
either at tof) or bottom, or Ij 4‘ ])ivoted at or near tin* 
middle of the stiles. The frames and sashes of 
these are all very siiiqile. 

Mullions. 'Phese are intiTinediate posts be- 
tween sashes, and are necessary in windows of 
great width, and at the angles of bay windows. In 
both of these kinds the side sashes are often fixed, 
and only the eenti al ones made movable, tlie former 
usually being narrow compared with the centra] 
sa.shcs. As it is de.sirable. to keep the mullioris 
iifiiTOW us ))(>ssible, the cords for the weighf^; 
are often c;a.rried over the fixed sashes [87] to avoid 
boxing uj) the mullions to contain them. In hay 
window's this is scarcely practicable, and the weights 
are arranged in the mullions, the outer portion of 
which is often masonry. Fig. 88 shows an arrange- 
ment of weights in the nudlion of a bay v/hidow in 
w'hieh all the sashes are hung, the w'efghts being ^ 



consequently four in number. An alternative ia 
to make two separate boxinga in each inulliou 
similar to those in ordinary frames. In bay windows 
tiie sill and head of the frame have to be jointed 
at the mullions where the angle (changes. Half*Ia]» 
joints are employed for this purpose in the head, 
and sometimes in the sill, but a mitre joint is often 
preferred for the latter, seeiired by handrail bolts 
and tongue. 

Shutters. These may be made in Haps, 
hinged together to fold into boxings at each side of 
a window; or they may la? large' ])anelled frames, 
arranged to slide either vertically or horizontally; 
or a number of separate shutters may he employed 
as was formerly the usual method of ])roteeting 
Rhot» fronts. For this latter purpose revolving 
shutters winding on a drum are now the most 
jjopular, but as they are' eon^trueted ehietly or 
entirely of metal, the joiner is coruMMiied only with 
fitting them into ]»laee. Tin* first mentioned kinds 
are framed aiul panelled in the sanu* way as doors. 

Ill 89, folding or boxing s!iiilt(*rs ar<‘ shown folded 
into a boxing at the side of a window, the panelling 
below the window board matching the shutters. 
In 90 a two-Hap shutter is shown in a splayed 
boxing, and the dotted lines show it partly drawn 
out. In 91 ti shutter is arranged to fold against 
the wall, with no boxing. The dotted lines show 
it*elosed over the window. The rule joint, when 
the shutter is turned hack against the wall, lias 
the a|)pearanee of an ovolo mouhliiig. Folding 
shutters are sonu'tinies arranged on th(‘ outer 
side of windows, but Ihe usual practice is to 
have (hem inside. 'I’lie joints between flaps are 
always made to overlap by means of rebates, as 
shown. Fig. 92 shows the mosl popular form of 
sliding shutters. They mo\e vertically, and are 
balanced by weights, similarly to sashes. They 
drof) into a space beneath the window board, which 
is liinged as shown. A Jiinged flap is jirovided 
to cover the grooves and cords in the stiles wdien 
the shutters are down. Before' drawing tla'in up, 
this flap must bo openetl and turned back between 
the shutters am! sash frame. One shutter goes 
right to the top, covering tlic upper sash, and the 
other covers the lower sash, the shutters la'ing 
secured by a catch or thumhscTi'W' through their 
meeting rails, which overlap e ich other an inch 
or so, Hori/ontally sliding shutters arc sennet inies 
em])loyed, and slide in rails attae hed to the wall, 
outside or inside tlie window. 

Skylights. 'I’he* simph'st fen ni of skylight is 
glass fitted on the reied |93J. It fits in a gioeivc 
at the to|) and a rehale at (he sides, tlie bottom 
lacing left free tei throw' e)tf water. For the sanu* 
reason, if more than oiu' length of glass is used, 
the sheets must overlap. In 94 a frame inteneleel 
to fit into a trimmed space in the rafti'rs is 
shown. The glass is inserted in the same w^ay, but 
a bottom rail is ]n()vi(led for it to rest on. ’^fhe. sur- 
face of this rail is leeessed as shown, to allow' eon- 
deused moisinre frorn tiie under-side of the glass to 
escajH*. The bais a.i' atub-leiioned into the top rail, 
and usually notched into th(‘ bottom. The under 
edges of the franu' are tliroaled, and sheet lead is 
emiiloycd to covc'r larts wheie watt'r might ])ene- 
tiate. In the best w'ork, channels are provide<l 
beneath the glass in the sides of the l»ars ami frame, 
to conduct condensed moisture. 

Dormer Windows. For these (95| a 
trimmed sfiace is ])rovided in the rafters, and the 
window timbers are built into this. The corner 
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f)osts, which rejiresent the jambs of the window 
frame, are shown continued down to a joist, the 
inner surface beneath tlie window' Ixnng boarded or 
lathed, and plastered over. Another ]>Tan is to let 
the low'cr ends of the jiosts bear on the trimmer or 
on a purlin. 'fhe studs and capping pieces are 
notched to tit the rafters. 

Lantern Lights. These |96| are glazed 
construct ions built either on a flat roof or on the 
summit of an ordinary roof. 'I’he slopes are usually, 
hipped, and th(‘ sides provided w ith w indows, either 
pivoted or hingi'd at the top. An alternative is 
to tit the sides with louvres, which may be either 
slats of wood or piei*cs of glass fixed at an angle in 
the frames in N'enetian blind fashion. In flat 
roofs lantern lights rest on the timbers w'hieh 
trim the space. In sloped roofs <|ucen ])ost trusses 
are generally utilised, so that tlu' corner ])osts 
of the lantern light form a continuation above the 
ijiieen posts. The interior helow' the* w'imlows is 
generally panelled or hoarded to cover the trimming 
timhers. Fig. 97 is a vert ieal section showung a usual 
arrangement, tlu' w indows in this case being hinged 
at the top to open outwarils. Fig. 98 is a section 
through the ridge. In many cases the frames arc 
(ittc'd together without a separate ridge and hips. 
Where tiu' latter are em]>loyed, as in 98, their 
di'pth cannot be cpiite the same la'cause of the angle 
at which they inei't. As these parts are usually 
monldi'd, this is important, because the moulding 
of hi])s ami ridge must be of diO'erent seidion, to 
enable them to correspoml with each other at the 
inclifietl joints. 'Fhe adaptation of one to the 
other will he rlealt with further on. when treating 
t»f mouldings. 

Length and Angles of Hips* As neith(?r 
a ])lannor an (‘hvation of a roof can give true plans 
or elevations of the hijis, these have to he obtained 
bygeoiiu'trical methods. Fig. 100 represents a jilaii 
of one end of a hip|Mal roof, such as the lantern 
light in (piestion. and on it the actual length of 
the hip is ilevelopi'd at (' B. Fig. 99 is an elevation 
of the roof from which the vertical height, A B, 
is taken, and projt'cti'd from A to B on 100, at 
light angU's with tin* j)lan line of the hip A (\ A 
line drawn from (/ to B gi\es the actual length of 
hip on its upper, or longi'st edge. The angle at B 
is the angh' reipiired to fit a . 'rtieal joint at the 
end of the ridge as in elevation 102. 

In some case's tIu' fop I'dge* of ralge and liiiw 
have tf» be backed — that is, a double angle, as at K 
llOlj, is b)rni('il to corn'spoml w'itb th(' tw'o phines 
of the muf which meet along the line of the mcmlK?r. 
In the ridgo this angh' is simply .‘U)°, or whafovor 
the rtK»f slope happens to he. In the hips the angle 
must be ohta iiu'd bv tIu' mctluul shown in 101. The 
hip length Dl'! is first devt'loped as in the [U'cvious 
figun*. and then a point, F, is taken at any jMwition 
on the lin(' l)K, ami from this a line is projecUnl 
at right angles tc> <ut tlu' hip line, (IK, at II. 
Through H a line is carried at right angles, cutting 
the roof edges at 1 and .1. With Jl as a centre, 

and radius II F, an an- is drawn to K. Lines from 

1 to K, and .1 to K. give the angie.s of the hip 
backing. Fig. 102 is an ('Icvation and plan of the 
jnm tion of ridge and hips. At their lower ends 

the hips are notched <*n to the head frame, the 

corners of which are lialved together. 1'ho sill 
is gf'iierally mitred ami bolted. ^Fhe posts are 
stub-tenoned into sill and head. The sill rests 
on a .stout franu' called a curb, whicli in turn rests 
on the trimming timlM'rs of the roof below'. 


Continued 
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O F lalo year.^ much atlculion has liocn given 
to the application of htologi<‘ai and hydro- 
graphical invest igat ion to theelm iMation of problems 
connected with the st‘a fisheries. »S<diools of “ fishery 
science ’’ have been established, notably at Bergen 
and Kiel. Marine stations have lam erreted and 
eqnipjjed with the latest and most np-to-date 
apjwatns for tlie study of applied marine biology, 
.and practieally every hhiro|)ean eonntrv with a sea 
coast has one or more hiologu al stations. 

Institutions for the hfitrhing of sea-fi^h are spring- 
ing Uf) around the coasts of Northern Kinope and 
Anuarica, and soma arc already in full w’orking 
order. They exist in Hngland at l*if| and Fort 
Krin, and in Scotland at Ahcnlt‘cn. 

An International Council. For tlic 
last five years an international ••ouncil of 
scientific men has been engaged in tin' study <»f the 
causes that affect the harvest of the seas, ami an 
enormous sum of money has been expended. The 
central laboratory is established at ( 'hrist iaiiia, ami 
the office of the central Imreaii is at ('opi'iihagi'ii. 
Kaeh country has, in aildition, its own la boratories. 
steamers, and a trainc<l staff of naturalists, hydro- 
graphers, chemists, and physii'ists, all working to a 
common end. Voluminous reports appear from 
time to time, and as the results to be obtained may 
liavenn important bearing on the lisheries, espf'cially 
with reference to future legislation, it is well for 
the intelligent ti.shermaii to learn something of the 
methods ein]iloyed by expert seieiitith* men, and 
the rc.snlts whieh have up to tie' present been 
obtained. 

Considerable atti'iitlon is now being devoti'tl to 
the p/if/.i/ru/, MS distinguislu'd from the hiolagivtd 
conditions wliieh obtain in our seas. The methods 
of observation whieh were first of ail prac tised by 
the famous (liallenger expedition are I.e’ng now 
.amplilicd and applied to the determinat ion of those 
changt's ill the pliysieal condition of the seas whiih 
may reasonably be snp])o.sed to affect the ])rest‘iiee 
of ffsh. and eonsoqnenfly the siu’cess or otlierw'ise 
of the lisheries. 

Physical Character of Sea Water. 

Thocharaeters of sea-W'ater(apart from the idankton, 
which is separately eoiisiilercfl) tint are investi- 
g.atcd are tlu^ /empr/ufare, iulinitg, dnisiiif^ jind 
Qasvovn contvntf*. By means of the first three data 
it is po.s8ih]e to traeo the movements of large bodies 
of salt water, and to determine at given sea.sons of 
the year whence the water in our seas -the North 
Sea, English rbaniK'l, and Irish Si'a, for instance — • 
is derived. The movements of sluuds of fish, siieh 
as the licrring and anchovy, may ]>ossihIy Ikj i*or- 
related with the movements of bodies of water of a 
certain ti'infieratiire and density. It is claimed that 
the anchovy fishing in the 8chehlt is closely eon- 
nectod with the temperature of the sea, and that 
the arrival of the autumn herring off the Norwegian 
coast corresponds with the u|)j>earance of water of 
high temi>eratnro and nierlium salinity. At present 
these observations are earried out on the siwcial 
steamers subsidised by the various Governments. 
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How the Sea is Analysed. The methods 
ate hrietly as follows : Sonmiings arc taken to 
determine the depth and natun^ of the bottom; 
observations of temperature are made at the surface 
and at varying depths. Samjiles of the floating 
organisms are ei>llc<*ted at the .surface and at various 
depths. 'I'he temperature, pressure, and humidity 
oi the atmo.'<ph(‘re are also noted. Samples of 
water are also collected for analy.si.s. 'Ilie results 
are then collected and rleduetions drawn at the 
shore laboratories. Gharts are published .showing 
the lines of equal tcrnyieratiire [iKothernts) and lines 
of eipial salinity ((^(dffdine-s). 

It has been found that during the year lff03 the 
waters in the Fnglish (liannel were derived in 
Fehniarv and .May from the Bay of Biscay, in 
.\ugiist from the Irish Sea, and in November from 
both sonreiis. North Sea water is d<»rived from 
three main sources ; {it) North Atlanti**. water of 
high tlensity enters eliiefly from tlie north-west: 
{h) Baltic water of low density enters a.s a surface 
current from tlu' Skageraek ; and (r) North ‘'lea 
water of medium silinity. 'I’liere is also what is 
known as Bank water forming a fringe to the 
I'oast line. It ('onsisth of a mi.xture of Atlantic and 
B.-dtii* waters. 'riuM’C are various seasonal changes 
in the intlowirig and ontllowing euri’ents, whiel^ 
prove that the North Sea Ushing grounds an* 
'^^ll>jeet to iM'riodieal variations with res|>ect to the 
water e<»vering them. The ultimate liearing of thesi* 
hydrographjr.il ohservations on sea fi.shery prohh'uis 
is for th<* fufmi' to decide. 'I'liey are still being 
earried on. ami it would he premature toeriticise tlie 
n‘sM!ts until further inhirmatioii is at hand. 

Drift Bottles and Surface Cur- 
rents. rhe det (‘I'm illation of the intliienees 
which affect th(‘ distribution of float ing liodies has 
lM*en largely aeeom])lished by means of drift fudths. 
Strong, short-m'cked bottles are weighteil with a 
small (plant ity of .sand, so that they are immersed 
with as little of the neck protruding as ]K)ssihle. 
Fach bottle has endo.st'd in it a stamped postcard 
addres.sed to the lahovatory from whieli the ex|aTi- 
UK'iils are initiated, 'fhe pobt<!aid has a printed 
stiiteimmt on it r('((U(‘stiiig the finder to fill in iiifor* 
mat ion a.s to 1 he date and ])laee of finding, and to post 
the card. It is found that in a somew'hat eireuin* 
.scribed area, sueh as the Irish Sea. uhout one in 
every t))i(‘(‘ hottle.*^ is ])ieke<l np, and the jiostcards 
returned witli the reijuisite infoniiatioii. A numlK'i- 
of hotth's being weighted and made watertight by 
means of cork covered with paraffin- wax, a aptHual 
voyage is made on a sc ien title steamer, and the 
bottles are thrown out at intervals of five minutes 
or so along certain line.s whieh have been ])reviously 
s('leeted as liki'ly to furnish im|H*rtaiit results. The 
rate at w'hieh the sh'amcr travels Ixhng known, the 
di.stanee.s at w'hic'h the bottles are dropi)ed over- 
Iw^nird cm he marked off on a chart. As the 
jK)steai‘(l.s return to the laboratory the journeys 
made by the battles can be traiJed. Some of tht' 
bottles are picked up very soon, others perform 
remarkable journeys. The (dfcct of tidal currents 
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and the wind on the distribution c c*o organ- 
isms is in this manner estimated. the problem 
has a practical bearing, as will li ccn later, in 
determining the most favourabh' ulUy for the 
planting of the fry from marine hat' s! 

The Plankton Investigations. A word 

that is fre(piently used in all discussions on sea 
tishery matters is (jlfinktun. All orj?an- 
isms which merely drift and are con- 
sequently at the mercy of the wind 
.uid tide are included in tlu* plankton 
ill contradistinction to those animals 
which, like fish, arc capable of irulc- 
liendcnt motion, and are tlicrcforc 
able to move against a tide or cur- 
rent. The piankUm has been studied i 
for a number of years, and its con- 
stitution is fairly accurately known. It 
consists of minute plants siicli as 
diatoms; various animalcuh's, small 
Crustacea, especially those known as 
copepoda, the larva' of frcc-sw imining 
young, stages of v'arious worms, cnistaci'a 
(crabs and lobsters), mussels, cockles, 
oysters, and other shell-fish, and the 
floating eggs and larva' of most of 
our food tJsh, the only notable cxccp- , 
tion being the lierring, the eggs of 
which sink to flu* bottom, and dc\clop 
there. 

Now, the j)lanlvt()n, apart from j 
interesting facts which will lu' diseussc<l I 
later, is of ronsidc'rable importama*, 11. THi 
insomuch as it serves as a direct source VKUTK 
of food suppl\ of some of our most u. 

valuable lisli,' notably the berring, 
pilchard, sprat, anchovy, mackerel, '* ’ 
and otliers. There can 1»<' no reasonable 
doubt that the supply of tla'se important (ishe.s 
bears a dii’cet ndation to tla* amount of ])lank1oii 
jnesent in the ueeaii. 

The Collection of Plankton. Th‘‘ plank- 
ton is colleetcd by jueans ol fiiu*-iucsbed lu'ts of 
silk bolting clolb, which arc known a> tmr /o7v, 
having lor ilu'ir obje<-l the li'^bing out of 
plankton from a definite voluuu* 
of .sea- water. Uf these nets the 
most successful is .the vertical 
l>laiikton net iiueiiled by Hensen . 

|11}. 'Phis net, which is sha|H*d like J 

an inverted truncated cone, is ^ « 

lowc're<i ])erpendieularly in the water VV ft 

to a giv(‘n de})lli, and ib(‘ii raised to 
the surfaea* also )ier]H‘ndieiilur]y. 

By this method a eyliudrieal coluinn ■ 

of waiter filters through the lu.'l, and 
its planktonic const it ueiit.s artr cap- 

Quantitative Examina* w H \ 
tion of Plankton. Now, tlie 
volume of this ( vlmdrical column of 
W'atcr can be caleubvted since the 
filtration capaeil ^ of the net can l»e 
calculated and tlie depth fo which j2. MTCHosr 
the net is .^.mk is kuu>vn, a.> is also i’f,\NKT()N 
the area of the net opening. 'Ibis 
being known, tlu number of organ ism^ ptiired in 
the eolumn of w ater through which the m*t has fislied 
can be asecrlained, and thus tlie contents of a given 
volume of sea water known. T’lio eaUdi is 
next prc-served in some suitable medium, sui-h as 
formaline or fipirits^ and (ben it is subsequeiitlv 
estimatod in tlielaboratory. There are four chief 
methods of estimating the eonieiits of the catch — 


12. MTCHosroi'ic rsKi) iv 
r r,A N KT( ) N I X V Ks'n u A r n ) n s 


by volume, by weight, by ihmietd analysis, and 
by tnumeralion. For the latter, a 8(>ecial form 
of mieroscojK* [12 1 is used, having a large nieehaiii- 
cal stage, which can by means of two screws be 
rotated in any given dirc'clion. The stage is ruled 
with fine lines eul by means of a diamond, and 
these lines divide the stage into scpian's. Const'- 
(luently, it is a simple though a tedious 
matter to enumerati^ the eonstifuenfh 
(»f a given volume of plankton. 

Ijiqjorfant results hive be(*n deduced 
frmu this method of enumeration, more 
CNpeeially with regard to the iloatiug 
lisli eggs. 'PaUi*, for instance, the Fcken- 
fdrde tislieiy in the West Halt ie. This 
lisliery for c-od and ])laiee is earried on 
over an area of about lt> sip miles, 
and there are on an a\ eragi* in .fanuary, 
lit): in Kebniary, from 15 to 5(1; in 
Mareli, at h'asl (it) ; and in April, 50 
floating eggs of cod and plaii'c for every 
s(|uare metre of surface (a sipiare metre 
eipials J 'JlHi .sip yd.). 'Phese eggs lake 
on flu^ average idioiit fifteiai d-iys to 
develop under the conditions which 
f»b(ain in (hi* West Bailie, so that tlie 
numbers alrove recorded must Ik? 
douliled in order (o give the nninber 
occurring per inontli under the sipnire 
moire i>f surface water. 'Phis gives 
1170 eggs from January to April. 

Determination of Intensity 
11. THK liKNSKN of Fishing. Now it has been ealou- 
VMUTK'AL NET la led from a nine- year averagi^ that the 

ft. ('<»ni(ul hijul|*i<*c (‘ number of cod and plaice annuall}’ 

Kij.hing purl of net vauglil by I he lisluTmeu of this (listriel 
**''V>rt»‘''' would, if allowed to remain in the sea, 
have proiliK'ed 1 10*5 eggs per sijuare 
tishe.s metre of iirfaee water. 'Phis, added to the 1170 
above, gives a total of 4K0 (>, which represents (ho 
numlier of eggs that would have been prorlueed from 
all «*od and plaice, captured and frei*. yt'arly for each 
square metre of siirtaee water. .\s a eonseipienee 

= J- giM‘s the fraction of Ihi' total iiuantity 
ISOti It \ J 

of adiili cod and ]>laiee aetnally 
eapturiMl, or, in other words, man 
captures tor liis own consumption 
.'ihoid oiie-fiMirlh of tlic total 
number of adult fish in f his locality 
in fhe West Haltii;. This estinui- 
tiori has been confirmed in a remark- 
able manner by fhe marked-iisli 
ll experiments which are now being 

W eariied on in the Nortli Sea by fho 

Intrniational ('ouncil. 

l|||||||||||||k Marked-fish Experi- 

P*^^**"" ments. Plaice are marked 1 13} 
with a numbered br.iss label atlaehed 
^ to th(‘ir biKlies by a silver W'ire and 

then liberated. 'I'he active eo.o])er- 
a tion of the iLsluTiiieii is seeuro<l by 
means of a system of payment of 
I’E rsFl) IN' rewards for niarked fish returned to 
vTi.ivs: hiboiatory, W'itli information ai» 

to date and place of eapture. A 
large minilier of such marked fish have been returned 
to the laboratory a1. Lowesloff, and it h is been 
eMieulited that trawl ti.-'i *ig in the southern part 
of the North Sea has eansed an ai»preeiable reduc- 
tion in the numbers of tlie larger plaice of U) in, 
in length and ujiwards, this reduction amounting to 
from 20 to JO ])er cent, of the total population of 
this size in one year. 'Phis corresponds very closely 
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with th6 efftimate of 25 per cent, derived years ago 
by the study of the plankton along quantitative lin<^. 

tJthcr results from fish*markmg experiments may 
be briefly mentioned here. The extent and nature 
of the migration of phiice, dabs, and soles, is one 
of tho cnief results to Iw noted. In the southern 
part of the North Sea )>]au*(^ migrate from the 
inshore to the offshore grounds, in S}>rmgand summer 
fhonths the general direction l^iiig a northerly one. 
liarger fish move quicker and fiirtlier than smaller 
ones. It is, ])erhaps. rather dangerous to attempt 
generalisations of too broad a nature, baseil as they 
are at present on rather insnflieiont evidenee, biit 
there seems to he a winter migration of nil j)lai<*e 
above 0 in. in length, towards the south. 

Practical Bearings of Migration. 
Young flat-fish live, as is well known, for tln^ 
most i>arl, in shallow inshore waters eallrd 
nurseries, and some of the largest North Sea 
nurseries are tliose olT the Duteh coast. The fa<‘ls 
as to the summer migration tend to show that tho 
English phiiee fisheries to some extent dojK-nd for 
their supplies on these inshoo* grounds. On (ho 
west coast certain iiurseiaVs an* < Jos(‘d to all kinds 
of trawling on af;eount of the ]arg<* ^aoportion of 
undcFsizcid lish met with ; tla re is a. closed area o(T 
Blackpool, for instance. If large numbers of jdaiee 
are marked and libera tcfl in these rlosed grounds, it 
is obvious that it will be possible to doler- 
mine how far they servo us ;i reserve lor 
neighbouring tisbi'ng grounds wliero trawl- 
ing is fiermitted; and where, wlu'n, and ]a)s 
sibly why these yoiing lish 
move into deeper wah’i s. 

Can the Sea be 
Depleted of Fish ? 

One of tho vexed tpies- 
tioiis of the sicMi fisheries 
of rceont times is that 
of over-fishing. It would, 
jierhaps, be more eorivet 
to say that the <jues- 
iion of over - fishing lias 
been with ns for some 
considerable time, Imt that it has only ro<‘ently 
Ijccome aernte. 'riie (|uestioii can lK*st, ])erhaps, 
be put in th<5 following form: Can man, by iiis 
efforts, so up.s<.*t the balanei; of Nature as to 
render further fishing unpnditable V That there 
must he some reason for supposing the answer 
to be in the affirmative would seem to be an 
obvious de<hictioii from the iiiiinerous Ae,ts of 
Parliament. — and lue-al hy-Ijiws passed in pursuance 
thereof — whiidi have for their object the regulation 
of the sea fisheries. The various restrictive enact- 
ments which liave for their object the protection 
of immature fish, or the prevention of destruclivi* 
or wa.sif^fnJ metluKls of fishing, have all been pas.s<*il 
as a result of tlie outcry against over-tishiiig' and 
the alleged dejiletion of the sea, Hestrietions 
as to tho sizes and conditions undi'r whieii lisli 
may not be removed from a lishciy, the regulation 
of implements of tishing, and the enaetnient of close 
times, all have resulted largely, l)ut not entirely, 

. as a eonsefjuonee of the alleged vMnisIlirig of the 
harvest of the seas. 

Statistical Evidence Wanting. If the 

detoriO|:at ion of the fishing grounds is a fact, then 
oim would naturally ex\>eet to find evidence of it in 
the stotistieal returns whiidi have been furuLshed 
from year to year by the (rovi'nimeiit depart 



menu concerned. Unfortunately there la reaacoi to 
believe that tho statistical evidence has not in tho 
past been collected with sufficient care to render 
any results obtained from its analysis reliable ; and 
even witli six years of the twentieth century gone, 
we have no mofo certain statistical evidence of 
over-fish ing than was available at the time of the 
Royal (xOinrnksion of 18(»3, when the Commissioners 
found the fisheries were not only not deteriorating, 
but were, on the eonirary, capable of improvement. 
As roganls mclliods of fishing in vogue at that time, 
f here can he no reason.ilile doubt of the accuracy of 
this finding. But since then, the extreme develop- 
ment of trawling, and latterly the invention ot the 
otter trawl, and the enormous annual output of 
steam fishing boats, have introdiiecy new factors 
that it would not he wise or safe to ignore. 

Statistical evidence being unavailable, we have to 
examine another seientifie method, which consists 
of making observations by means of a s^iccial 
fishing luiat or steamer on certain grounds 
at periodic intervals. Against this method very 
gi-iixt* objections can be urged. Every practical 
fisherman kriow.s (hat W'hereas one vessel may 
mak<5 .1 sphsulid catch anotlier not five or even 
fwo miles away may ealch nothing. 

Fishing is Skilled Labour. *Fjsliing is 
not un, skilled labour; more is to lie credit<»d to 
Ihe pej'sonal ex|H'ri(‘ncc aiul 
lot'al knowlcdgi* of the skipper. 
Ilian is gi'iieriilly supposed, and 
it by no nuMiis follows that 
trawl shot at hazard in a 
given locality can bo 
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n'li< I upon to give a 
fair average sample of 
the numlsT of tisli even 
for a very limited area 
avoimd that spot. Only 
extremely limited areas 
can he satisfactorily 
inv(*stigated by this 
method. While there 
ar(j undoubtedly many 
practical problems which can only bo satis- 
lantorily investigated from a speeinily equi]>pcd 
sleamer — such as, for instance, (lie determination 
of tJie vitality of • undersized fish caught in a 
trawl, or the ridative destrufdivone.ss t<5 young 
fish of various-sized meshes — wo would advise 
caution as to the acceptance of deductions as to 
over- fishing, based on evidenee aecuiruilutcd from 
one or evcai a hsw 8t(3ajners. 

Collecting New Statistics. With the 
discovery of new fishing grounds off* the Icelandic 
coast, in tho Bay of Biscay, and even so far distant 
as the While Sea and Moroeco, there is no cause for 
surprise in the fact that tho gross quantity of fish 
landed in tlie British Isles sliows a continual and 
gradual increase. At the same time tho quantity 
of fish on and near tlio British territorial waters 
jiiay be on tlu* decroase, and evidence of fi.sh caught 
in or adjacent to these waters is urgently needed. 
Steps have been taken by the Board of Agriculture, 
and Fisheries for the (*areful and acourate collection 
of statistu'.s of fish landed from what may be 
called homo w’atersi, and in addition the actual 
eaiehe.s of vessels of a certain ehi.s.s are separately 
recorded, q'here can be no shadow of doubt that 
this is tho only reliable method of obtaining evidence 

: n 1 • ” 
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for the regulation of the fisheries. 
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tCATHBR . 

Unes and cros» lines, as marked. Cut out the 
lioles for the bridgebaiid chains and the tugs. 
Form the bridgebands, witli D-rings and screws, 
and join. 

Tlie loin straps and broecjli tugs arc double 
straps that connect the breech with the crupper. 
As we have seen, tlic loin straps run through the 
crupper from side to side. Having formed the 
tugs and sewn on the buckles, wo stitch them to 
the breecli, thus forming the back harness into 
a unity. The back harness of vans, gigs, and 
carriages have special additions, such as tlu^ 
breeching- straps, l)ackband, and shaft tugs ; bul 
in no cjisc do they present any difliculty to the 
man who has made a. cart harness. 

Horse Collars. The materials and pro- 
cedure for horse collars are as follows ; 

In ironmongery we need frames, hame clips, 
terrots, swivels, and buckles. 

In cutting out we have forewale, 4 ft. by 7i iu. ; 
straps, 18 in. by 1 J in.; linings and side pieces to 
measure and pattern ; felt linings also to pattern. 

Setting the Forewale. Damp the 
forewale piece atid stretch it firmly by pulling 
evenly Avith the pirujers all round. Measure off 
J in. on one side and mark ; mark off 2 in. on 
the other side ; fold over, and make the two 
marks meet the spare | in. on the inside to form 
the hinge of the lining, the 2 in. of spare on the 
outside being the hold for flu^ side pieces of tlu' 
collar. Make a long, strong, and well -waxed 
thread, and select a finc^ strong ncedh*. Stitch 
firmly along the linci of the marks, making the 
leather into a pipe with Hanged joints. 

Stuffing. (hit ready a large bunch of good 
straw for stuffing, and Jay tlu^ forcAvale round 
the collar block. Having madi' a straight wisp 
of straw, thrust it into the forewale with the 
stuffing rod, driving it home evenly, yet not with 
such force as to break the straw or cause it to 
lump. Put a nick at the centre of the forewale, 
and press the foot a little on the inside to the left 
of tlio nick, driving dmvn wisp.s of stuffing info 
each side allernatt?ly. When near (he top, turn 
the ends in, and l>oat tlie stuffing firmly down. 
The ends of the forewale, if the stuffing Iw firm, 
.ai'o standing apart. Put a stiU*h of strong threail 
through both ends, and pull them logeth<*r, 
easing up with the hand iron, till they are close. 
Join with the stitcliing so as to make an even top. 
The forewale is ready for the body of the collar. 

Making the Collar Body. Now we are 
ready to begin m iking the collar body j 13J, Th<' 
greater part of the lining is a textile fabric, 
either woollen felt or cloth, or linen ; but the 
bottom part, called the throat piere, is Hearly 
always of soft leather, and often the top is basil. 
Wo think it best to shape our lining for leather 
on tlie bottom only, making the whole inside 
one fabric. Hem tlic throat piece to the lining, 
joining so that the narrow I'nd of the throat piece 
wdll lie in to the forewalc when the lining is in 
place. ? Cent re the narrow enil of the throat 
piefto on the inner rim of the fore wale, and sew 
it tightly on. Turn in the edges of the lining, 
tack slackly on the foitiw^ale just nlmve the 
bottom curve; draw up tightly, and make 


another tack about 5 in. from the head. Make 
a long four-cord waxed thread, cut. it in half, and 
with one half thread the harness needle. With 
the help of an awl, whip-stitch the lining on to 
the outer rim pf the forewale, keeping the 
stitches to the inside. 

Stuffing the Collar. Stuffing a collar is 
exacting work. Place everytliing required within 
easy roach. Wax a bit of strong lAvine 3^ yd. long ; 
make a scvcn-cord w’axcd thread 1 ^ yd.; straighten 
and select a bundle of good straw ; have at hand 
the lliroai strap, the hand iron, collar needle, 
seat awl, collar knife, sjissors, and mallei. Sit 
down ; thread the collar needle with the Avaxed 
thread ; place the collar, throat upAA’avds, against 
the left knee, Avitli the right leg inside. 

Select a big handful of straAV ; lay it across 
Ihe centre of the throat piece on the forewale ; 
Avilh noedk^ and thread, stitcJi from the centre 
of the throat over the straAv to the broad margin 
on the other sidt*, for about fi in. ; do fi in. on 
(Ik* other side of the centre in the same vra,y. 
Drive in slraAvtill the whole bottom is hard, then 
lix it hy buckling the throat belt over it. 

Form a Avisp of straw' the length fif the side 
of tilt* collar, Avind it round Avith hemp to make 
it firm and neat’ Pull out the lining as fiat as 
possible : undtulay it with a padding of flock ; 
fill round Avith straAv, then thrust the long packet 
of straw doAvn the centre, pushing aa'oH in on the 
bottom packing. Lact* Iht* lining to the forew^alc 
fnmi Avliero the stitt liing left olT, right to the 
head. Perform the sarnt* operation on the other 
side. Fill up, and then draw the lacn'ng as tight 
as it Avill hold. Sha})e the body of the collar, 
and Avhen*. depressions appear, loo.scn tin*. lacing 
and put in more packing, making sure that ihe 
straw has iK'en pushed well Into the seams. (.Vop 
the straAV even at the top : form a leather cap ; 
join it on the foreAvale, scav down the lining, and 
eoA'cr the join Avitli the leather cap. 

Finishing the Collar. Having already 
))unched, creased, and bla cked the collar straps, 
st*w' one on (*ach side of tlie forewale, about 
5 in. from the top, putting the stitch»‘S into 
the groove formed hy the sides of tlu^ collar and 
forewale at the point of contact. 

Collar side pieces arc shaped so as to cover 
tlie body all round, forming a projecting roof ov’or 
it. Fit the tAvo piecc^s on the collar and trim 
the size at top ; join tliem together by stitching, 
and strengthen the joint hy a binding of leather. 
Damp the tjollar coAK*r ; clear it of Avater ; set 
it in place and fix it to the top of the collar body 
Avitli an aAvl. Pull the side pieces well doAvn 
close to tlie body and begin to lace -.stitch, making 
sure that the lining is eaiight in with the stitches. 
Lace-stitch again, this time joining the forewale 
and side pieces. When done, the collar should 
be a strong, firm bit of Avork. 

We have gone over the princi|Aal points, 
leaving aside the smaller details, about which 
nearly every harness-maker has his OAvn pot 
ideas, based, we suppose, upon local experience. 

Van harness collars are made of finer inaterials ; 
but in structure they differ in no essential 
imrticular from cart collars. 


Contimied 
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HKALTH 


the substance for extinguishing burning petro- 
leum — water is useless. C/Olza oil gives a soft, 
gentle light, and is good for the sick-room and 
for reading. 

Ijiimps burn about 150 grains of oil per hour 
and produce *0 cubic feet ( Tliey also burn 
02 grains per hour e«ch c andle -poAver of light 
they give. 

Gas is produced from coal, and is really a 
'combination of marsli gas (C'HJ, Avbich gives 
licat, and olefiant gas which gives light, 

together with some other gaseous hydrocarbon, 
such as naphthaline. 

Gas-light has been eiiorrnously improved, owing 
to tlie competition of ilic C'lec'tric light. The 
incandescent burner has practically revolutionised 
th(^ using of gas, M^he ordinary burners art5 the 
fislitail of 10-eandle power, the batswing of tlui 
same, and the argaricl of .‘lO-eandle poucT. 

The number of eandle-]>o\ver which any gas- 
light is equal to is ascertained by th<‘ sliadow of 
an object illuminated by candle and gas on a 
white screim. The intensity of light rays (like 
heat) diminishes with the square of the distance. 

Kaeh cubic foot of gas burnt per hour pro- 
duces about th(' saini' amount of carbon dioxide 
ns the respiration of a man. A man product's 
’G cubic ft. of carbon dioxide per hour, and I 
cubic ft. of gas produces *5*2 cubic ft. 


Oxygiui . No. of 
Used 


Men 
equal to 


A good flat flame limning 
5 cubic ft. jH'r liour and 
-- IG candles .. G'5 2*5 5 

Samt^ light with ])(‘tro- 
leiiin, and — 10 candles. . ()‘2 IU5 7*5 

■ 1 G .se paral e can dies . . 9*5 f i ' 5 11 

Ontr cubic ft. of pure flO.. requires 900 ft. of 
air i»er hour to (filutt* it, (ht'refore eae.li flat gas- 
jet burning 5 cubic ft. [ler hour reipiires oAcr 
2,000 cubic ft. [uirc air ])et hour above what is 
required for any persons in the n»om if the air is 
to ]>e kept fresh. 

A ground-glass shade over the light takes 
away 90 per cent, of the light. Incandescent 
mantles give as muidi liglit as argand burners, 
and burn little mon* than an ordinary gas-jet. 
77icy can also be u.s<‘d inverted, so as fo tJirow 
the light down, which is a great advantage. 
Gas, however, has many disadvantages ; it uses 
11 ]) the air, and its products destroy all gilding, 
books, stones, mortar, and iron. 

Apart from the incandescent light, “sun- 
light” or ordinary gas-fittings fixed to the 
(‘eiling, through which they viuiiilate, arc best. 
Gas should issue from the burner slanting and 
at low i)ressure, and there should Ix^ a ])lentiful 
sup})ly of fresh air to every part of the flame. 

Unburnt gas is very dangi^rous, and with 
pressure a good di*al may escape into the room, 
containing G |A<*r cent, of the deadly poison 
carbonic oxide (UO) ; hi*nce care is required. Any 
lyssiiig and flaring i.s bad. A gas regulator on t be 
motor is invaluable, and generally saves its cost. 

Tlie Weis bach incandescent mantle is of 
asl>estos and other rare earths, and can burn 
with a non-liiminoiis flame. Gas that could Ix) 
used with such a mantle could Ix) supplied, 
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if the demand were sufficient, at Is. per 1,000 ft.; 
very little gas is required, and the light is much 
whiter — all excellent qualities. ^ The albo-carbon 
is a very brilliant white light, and is really 
naphthaline. It is commonly used for motor- 
lamps. Gas should not be used in nursery 
l>ed-room8, although it is excellent in halls 
and passages. 

The electric light for domestic purposes 
.should alwaj’Ts be incandescent. It i.s a cool 
and sanitary light, as it gives little heat and 
consumes no air, lx*ing, indeed, only capable of 
burning in a vacuum. 

The substitution of electricity for gas in a 
large bank has so redu(‘ed the sickness as to 
pay for its instalment. On the other hand, the 
aic light in anotlier bank had to be taken down 
and incandescent lamps substituted, owing, to 
the mental exiutement and exhaustion its 
powerful clicmical rays produced. 

The Production of Heat Rays. We 
must now turn from the brief summary of light 
to the kindred topic of heat. 

Heat r*ays are conveyed by radiatjon, by air, by 
conduction by .solids, and by convection bj’' gases 
and liquids. They are produced by the combus- 
tion of fuid c*ompo.sed of carbon and hydrogen in* 
an atmos]>here containing oxygen, the products 
of combustion being invariably (as for light) 
carbonic acid ((X)..) and water (HX)). 

Kverv pound of carbon prodiujcs lb. of 
(’O^ and can raise 87 lb. of watiu’ from GO ’ F. 
to 212'^ F. ; ill other words, it (.‘an produce 
stimo 19,000 licat units, a heat unit being 
I 11). raised one d(‘gree. 

'riie i)erf(‘(‘t combustion of I lb, of dry wood 
produces (i.-lOO lu^at units. 

One pound of lU'at produces 7,200, of coal 
10,000, of })('troI(*um 20,000, of caibon (as wo 
Jiave se(‘n) 19,000, of hydrogen G2,595. 97iis 
last is riunarkahle. Every pound of liydrogcn 
will firoducc by combustion 9 lb. of water, and 
can rais(^ 117 lb. of Avater from F. to 
212^’ F., Avhicli is (iqual to 02,500 heat units. 

In th(^ evaporation of watiu’ intense cold is 
produiHwl, and this is why such S(‘Vorc chills and 
pneumonia arc coiitiacted cA’^cn on a hot sum 
m<?r's day by tlie rajiid evaporation from tlu' 
hut surface of tlie body, if wool be not worn next 
the skin. Nine himdrc^d and sixty-six heat units 
are lost for every pound of water evaporated. 

Heat Radiation. Heat radiates in 
straight lines, but tlieso cannot be seen till the 
vibrations leach 116 billion waves per second, 
when they ajifXiar as red rays at the sloAvest end 
of the spectrum. 

Heat radiates through transparent mediums 
without loss, except through glass, which, if 
h in. thick, absorbs half, only the dark heat 
rays passing through. A body may be trans- 
jiarcnt and yet be impervious to heat rays, 
or it may be opaque and yet allow' them to 
pass. Blue glass is opaque to red and yellow 
rays, and vice versa. 

Convection occurs tlirough currents of air 
or Avater, which carry off licat from the body. 
When a man stands out of doors they stream 
from him in every direction, and oblige fresh 
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ciin^nts of air to flow toward him. Therefore 
tbei nearer the outer tempetaturo is to 98'' F. 
(blood heat) the less the circulation of air round 
the body. When the two arc equal, as in 
India, the air stagnates, and the punkah, or 
electric fan, is needed. 

Smells unfortunately diffuse along warm 
currents of air also by convection. 

Eigbty-onc pounds of air till 1,0(M) cubi<' ft., 
and contain a certain amount of moisture, 
which is deposited if there are solid particles 
in the air (soot, etc.), forming a fog. 

Radiant heat does not warm tlie air through 
which it passes, hut all solids which 
it strikes. It therefore prevents tlu* 
formation of water on walls through 
condensation hy warming them. 

'.rhe vapour of -water absorbs tlie 
luminous rays of radiant liee.t, hut 
not others. Walls and furniture of 
light colours make a room warmer 
because they reflect the radiant lieat 
insttjad of absorbing it. 

With radiant heat in a room, the 
result is cold air and hot chairs; will warmed 
air, the result is cold chairs and hot air tfic 
ideal is a mixture of the tw'o. 

Coal fires yield only i:i ])er cent, of the heat 
produced in the room, and wood fires (1 per 
cent. Radiant heat can keep the femp<‘ratiiiH^ 
of a room to fio' F., adds no impurities, hut 
Jets five-eighths of the heat escape up theeinmruy. 
In English housi'S tin? temperature is not alifo^ 
in any two places. Tlie hottest })lac(^ is hy the, 
fire in the room, and the further awaiy th<^ 
colder tin* room. AVlieri the room is opened and 
the ])a.ssago enti'nid it 
is colder still; on the 
staircase more so ; in 
(ho hall chilly; and at 
the hall door quite cold. 

Ill an .Ameriean'house. 
heated with warm air 
this is not so. One; is 
in th(5 uniform tempera- 
ture of a mild fiot-house 
every w^here. 1 5cd-room, 
sitting-room, cu phoa ids, 
passages^ ball, sta i leases, 
all are uniform. The 
result is that one stops 
miieh more suddenly 
out of the h(‘nt into 
the cold, and severe 
chills are more common, 
though it is an- 
douhtedly more JuMiri- 
ous and comfortable. Some, pcojile, moreover, 
never get accustomed to hreailiing waimed air. 

The intensity of lunit decreases inversely 
with the square of the distance. Thus, if one 
stands 3 ft. away from a fire one only gets 
one-ninth of the lieat that would he felt 1 ft. 
away. At double the distance, fi ft., instead 
of getting half (one-eighteenth) one only gets 
a quarte%(ono-thirty-sixth). 

l%e open fu*o is wasteful, hut most hygienic, 
gj'ato is a pow^erful -xentihitor. As a rule 


there are many faults in its construction t 
Grates are set too far hack ; the flue is built 
too straight ; the back and sides are of iron, 
which alisorbs the heat, and thei*o ave bars at 
the bottom, w’hich. further, aw too wide apart. 

A good grate, liki» the Grosvenor, is set W'cll 
forward into the room, has firebrick hack and 
sides, and above slants forward to a narrow 
flue. It has close bars heneafli, with a waste 
pr(*ven<or in front stopping all draught from 
below. 

Tlien^ are also grates with solid floors level 
with tile hearth, sunk floors below it without 
any bars at all ; grates that arc 
fed from beneath; ‘dowrn draught” 
grates, where the flue is carried down- 
wards ; and grates whme the whole fire 
is contained in a sort of brass eoal- 
.seiiitle. like the “ Nautilus.” 

fii (he Mealo grates there is a solid 
floor, hack and sides being of lirehrick, 
areh(‘d forw.ird to one-third of the 
front, with a very narrow chimney- 
throat. 'Piio Statfordshiri' grate is a 
good one, and consists of an angular recess 
lined Avith finduitik or white tiles, and bars 
across the front |25]. 

Fireplaces. Fireplaces, when possible, 
should always Ix^ fitted in an inner w^ali, so 
that all tlu5 heat, warms the house. Underfed 
tires are srnokelt'ss, hut are much more trouble 
to work. 

An oi’dinary fireplace, burns about 8 Ih. of coal 
per hour, which in a perfect fi^vplace, with care, 
can ho rcdiiei'd to 2 lb. It requires 2,400 cubic ft. 
of air for its eombiistion. hut the iip-draughi of 
the heated ehimnojf 
draw's 20.000 more 
eul)i(! ft. per liour out 
of the room, thus en- 
suring a constant rush 
of fr(‘sli air hy doors, 
windows, etc. 

Th (Jalton grate 
[26], Avhieh allows air to 
eirculale, round it, and 
warms it, gives double 
file heat iviMi the same 

flU‘l. 

Th(i iik’al grate only 
lets enough heat escape 
up th«i ehiinney to 
warm it and produce 
a draught. Of course, 
the heat that enters the 
room isprineipally hy the 
radiation of luminous 
rays ; and it must he reuKunhfU'cd that luminous 
heat, rays are more healthy than dark ones. 

Cas fires, whtm open and .set inachimney-place^ 
arc good, producing no smoke. The fogs may 
lx; as frcqmmt in towns hero those arc common, 
hut they arc kiss yelhiw. iSulphur fumes arc still 
produceil. \VaU‘r-gas mak(;s the most econo- 
mical fire, owing to its heat properties. It is 
produced l)y a blast of steam over red-hot coke, 
continued fur 14 minutes, AAdien the coke has 
to be re heated for R) minutes by blasts of 
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m\ The resulting guH is puritied by oxide of in naturally to supply its place, or forcible 

iron, and stored. It has, however, ^3 per cent, impulsion of air, causing the foul air to pass 

of (^0 instead of 6 per cent., as ordinary gas, out. Of the two, impulsion is the better, 

and «iH this is a deadly poison its use is dangerous. Forced ventilation is much more under control 

It gives a superior heat to gas, has no sulphur in all weathers than any natural ventilation, 

fumes, produces pure water and 00.^ by com- which really dej)ends for its efficiency on the 

biistion, and costs only 4d. instead "of 3s. per diHeronce of temperature within and without. 

,1,000 ft. Wliat this could mean to the poor in In the ordinary class-room with natural 
winter maybe imagined. As, however, it is such ventilation only, we get 1,556 bacteria in each 

a powerful respiratory poison, if unburnt, jt has tuibic foot. In forced ventilation with extract 

never yet become poi)ular. tion we get 2,0(X). In forced impulsion the num- 

Stoves. x\U gas radiation stoves or gciysers her is brought down to 198 only. The inlet 

must have Hues to cany the hurni j)rodnct out chamber is made of cement and concrete, and 

of the room. Calorigen stoves an^ economical contains pipc.s for heating the air and a string 

[27]. In them a coil full of air from outsid(‘ seiwn down which water is ever flowing for wash- 

passes through the gas fires, so that th(^ room ing, and a gas-engine 4 to 0 h.p. to pump it in 

is heated by tlui warmed air as well as the gas. by tlic? fan. It entc^rs above the head. A slow 
Stoves conduct heat {rt)ni one molt*cul(i to fan and large inlet channels cause least draught, 

ant)ther, and also by convection by movement In rooms tlie air is drawn off at the top, in 

of the heated air. They may b(5 elost^d, venti- ehurehes and schools at tlu5 bottom by a high 

lated, or open, and air should freely circulate shaft, but no (^xhaiist or fire at bottom of shaft 

round them. is ne(‘ded with forced impulsion. 

'Fho slower the combustion, the greater the heat The reason wliy extraction of air is so much less 

they give out for the same gas. Thc^y are good desirable than impulsion js because a vacuum is 

for warming rooms, but have no ventilating produetnl by sucking out tluj foul aii' with a fan, 

power. They dry the air ; there is the same and thus fresh air finds its way in any- 
absolutc humidity wdth less relation. where, whatever its state of foul- 

i\ vesstfl of watin* should th(Tefore ness. '^I’lie care should really be spent 

always be phwjed on the stove to on the fn^sh air that entom, not on 

evaporate. ft,,,] leaver. Of course. 

If stoves arc overheated at 156' F., in no case must entrances and exits 

the organic part i(;les in t lie air, coming hv near together. A floor entrance 

in eonta^^t w'ith the heat, begin t<» is bad, because it miLst carry up with it 

char and produce a peculiar close h for respiration all the foul. dust and dirt 

smell. Cast-iron {Stoves heat too soon floors. This is the weak point 

and cool too (luicklv. and Jilso givi^ off . <>f the House of Commons ventilation. 

CO (carbonic oxide). Stoves with m'onomical Heating by Hot Water, Bo- 

llanges are good. The best are lined with siovK fore leaving the (question, it should be 

lirec/lay, while some av(unad«' entirely of porcelain. noted that all hot-water beating re(]uires special 

Heating by hot air is bet ter find cheaper t ban liy inhds and outlets for ventilation, b(‘cause there is 

hot-water pipes, whieli always produce draughts. no open tirc])la(‘e. hot-waier system or steam 

III public buildings, such as t hurches aud lialls. at Iow])ressure lias 4-in. pipes, whth ventilation at 

no great heat is neinh'd, on account of thoAvarmtli the highest iioint. The circulation is at 200'" F. 

given off from the peoph' ])resent. 'riie heat from the boiler. In high pressure there is no 

from one man is (Mpial to ttiai from one yard of boiler. The pipes are I in. wrought iron, with a 

4-in. pipe at 206 V. if the tem}MM’atur(‘ is 56 ‘F,; J-in. bore passing through a furnace, and the heat 

it 70^ only half as much heat is given off. is 350’ F. Perkins’ hot-water pipes are a closed 

Women give off half the heat of men. ^ eireuit coiled for oiii'-sixth of their length in a 

'I’he heat of a ehurcli should be kept at 56 ’ furnace, with an expansion tube at the highest 

to 5S‘ F. by pipes, aud this should be lowered point, and an inlet just below it. They main- 

or cut off when it is full. Public buildings tain a temperature of 360'^ F. Soft water Is 

generally reiiuiie. 5 ft. of 4-in. iron pifiing fur best for these pipes. Boilers burst through 

every 1,060 cubic ft. to raise the air to 55'' F. in being encrusted, and by frost, 

cold w'eatlier. If t he pipes are inside the build- One foot of 4-in. pix)e at 200‘^F. raises 222 cubi»< 
ing tlu^ best plac(‘ for them is in the w indow ft. of air one degree X)er minute. To And th© length. , 

recesses, not too near the Hoor. Steam-pipes of 4-in, pipe to warm a church, divide the cubw:’ 

(I in. instt^ad of 4 in.) are handier than hot water. feet of space by 266. This gives the length of pip«^^ 

The Ideal Heating System. In a perfect in fe<H. For house warming alloNv 12 ft. fq# 

system of supply, the warmed air is tillered, every 1,606 cubic ft., to maintain 65'Mn mild, 50** 

washed, damped, and enters the church or hall in cold weather. Work-rooms require 6 ft. per 

4 ft. above the head in an upward direction. every 1,600 cubic ft. to reach 55" F. 

The foul air, with germs, dust, etc., is drawn Kvery square foot of glass window cools IJ 
off at the tlooi* level by a shaft reaching above thc‘ cubic ft. of air jicr minute, down to the external 

rftof. The air is changed six to t('n times per temperature. Healed air from a central 

hour. Iliis removes all fog, and lo'cps tlie air pure. furnace on the American plan can be supplied to 

Forced ventilation can be obtained by forcible rooms or flats at 8d. i)cr 1,000 cub. ft. per annum 

extraction of air, allowing the fresh air to rush if by day only. 

Conthmed 
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c'MitlTPiril from piijfcaO-II 


By HERBERT J. 

Proposition 40, Theorem 

Angles in the same segment <»/’ a eirAe are 
- eiinal, 

ADB bo angles in 
\ \ ^ same segment 

I ® 1 AC!i)B of a 0, 

\. ^/0 \. J whos(i centre is O. 

It is required to 

prove that /.ACB - Z.ADB. 

Fnutf, Join AO, BO. 

Then Z_AOB— twice l ACB (Prop. 

and Z- AOB— twice l ADB (Prop. JD). 

:.A0B= ^ADB. 

Circle Through Three Given Points. 

It has been sliown that a point can be found 
which is equidistant from throe given jmints 
not in the same straight line. Hence, a eir<*le 
can always be (Kjseribed through lliesc^ three 
points. Its centre will bo the point equidistant 
from the thx'ee. Again, t his [>oint which is (‘(|ui- 
(listant from the others w'as shown to he at the 
intersection of a cei’taiii pair of straight Jiiii's ; 
and, since a straight liiie cuts anothej* at only 
one point, it follows that only one circle can be 
described through three given ])oints. 

Only under certain conditions can a circle he 
drawn through moic than thioe points. 

If a circle can be drawn through four or more 
pf)ints, tJie points are. said to be couegdic. 

When a rectilineal figure can bo placed so tliat 
its angular points lie on the Q'** of a 0, it is 
said to be inscribed in the circle: the circle is 

^ said to be circnmwrihed about the tigure, 

# 

Proposition 4 1 . Theorem 

£ The op/MJsifr angles of a gnadri- 

lateral inscribed in a circle are 
/v\^ snpplemcntarij. 

I J-'ct A BCD bo a quadrihiteial 

Y \ J insenbed in the 0 whose centre 

: It rs requiied to prove that 

L ABO + i ADC -= 2 i-i^ht, s, 
and i BAD + ^ BCD - 2 iij(ht ^s. 

Pruitf. .I(.in OA, OC. 

Then i. ABCattlie Q^"'- h«'f tl'« AOC 

-itt the centre, standing on the .-ame arc AD(\ 
find i.ADC at the O’* -half the .lA()(; at the 
centre, standing on the same are AiitA 

i.ABC f .L ADC = half the sum of the 
i.s at 0--2 right Z.h (Cor, Prop. J). 

Similarly it can lie shown tliat 

^ BAD + .1 BCD - 2 right ^ s. 


ALLPORT, M.A. 

- Proposition 42. Theorem 

If tin) opposite angles of a gnadrilateral are 
Q ^ .siijg)leinenfanfy Ihe rertices of the 

D giaalrilatend are eonegelic. 

C Let A BCD he a quadrilateral 
I in which 

* . 1 B -r _ D - 2 right l s. 

It is required to prove that 
A, B, (\ D are coneyclic. 

Proof. Draw the 0 through the points 
A, B, C. 

If this 0 does not also pass through 1), let it 
cut CD, or CD produced, in E. Join AE. 

Then, since A BCE is a (luadrilatoral in a 0 
lB -\- ^AEC ~ 2 right z.8 (Prop. 41). 

But ilB I- .iADC= 2 right Z-s (Hyp.), 

- AK(^- L ADC, which is iuqmssiblc, since 
the exterior Z- of the AAED miij?t he gi’oater 
than the interior opposite L, 

.’. the 0 must also puna through D. 

Proposition 43, Theorem 
Tn egmd cirdesy if two arcs subtend equal 
angles either at the ceiitres or at the eircuwft^reneeSy 
the ares are equal. 

Lot ABK, DEL be equal 0s, and let .i ACC 
- i.DHF, at the 

M L centres, and therc- 

"/V\ ^ AK(‘ — 

/ / \\ [ /A J O'* 

VC required to 

^ ])rf>ve tliat the arc 

^ ABt^-thcarcDEP. 

Proof. J^Iaoe the 0 ABK on rhe 0 DEL so 
that the centre (1 falls on the centre H, and GA 
falls along Hi). 'Ihen, since AGO - .l DHP, 
GO will fall along IIF. Also, sinc^^ t he 0s have 
equal ratlii, the jioints A and (J w'ill fall on the 
points D and F ivspc*.ctively, and the of the 
two 0s will coincide entirely. 

the are AB(! — the arc DEF. 
Proposition 44. Theorem 

la cipial e.irdeSy am/lcs, whether at ihe centres or 
the clrcunifcrenees^ whieli. sta)id on equal ares are 
equal. 

Let ABK, DEL la*, eijual 0s [see tigure to 
Frop. 411] and let the arc ABC - the arc DEF. 

It is required to prove that tlie 
.lAt^C ^DIIF 
and that AK(J - «1 )JjF. 

Frmf. Place the 0 ABK on the © DEL so 
that the oontre (1 falls on t)m centre If, and GA 
falls ahmg IJI). 'JMien, inee the 0s have equal 
radii, A will fall on D, and the 0s will coincide 
entirely. 

since the arc ABC L DEF, the j)oint C 
wiil fall on F. 

• >AGC-: ^DHF. 
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And, since the z.s tit K and L are the halves 
of these {Prop* 39), 

^AKO^-: /.DLF. 

Proposition 45, Theorem 

Tn equal nrclen^ arcs ivhich arc cut off hij equal 
chords arc equal. 

Lot AHK and DEL he equal 0s wliosc centres 
ure (t, H, and let tlie 
— eh(ud AC’ - the ehoi d 

I O \ f //I It is recjuired t<. 
I ) I / ) ])rove that the aic 

^ AIK? - I heal c. DEE. 

^ Proitf. .Join (L\, 

^ ^ (n\ HD, HE. 

Then the As AH(\ DHE liave the sides of 
the one equal res])eetively lo the sides of the 
other. 

lAOV- L\)}\h^{ProfK 7 ). 

arc AH(^ - arc DEt^ (/Voy>. 4:i). 

Proposition 46. Theorem 

7/1 equal circles^ clouds u'llirli cul njf equal arcs 
are equal. 

Let ABK, i)EL he ecjual Qs [set; fi<(ure to 
Prop. 45] whose cenfn*s ari^ (1, H, and let the 
are ABO — the arc DEE. 

It. is re(|uir(*d to jirove that the chord AO 
:r the ch(>rd DE. 

Pritof, Since thi' arc AB(’ thi' arc DEE, 
^AdO lDHF(/Vo/>. 44) 

As A(iC> DHE, have two sides and the 
contained L of one e<|ual to two sides and tin* 
contained l of the otJier, 

A(! - DE(/Vo/>. 4). 

Noth. The ])ro]K.‘rtieH proved for upad eindes 
will evidently he true in the case of the mme 
circle. 

Tangent Properties 

Tangent. A straii,dit line cuts a circle in 
twf» ]»oints. If the line moves in such a way 
that the ])oint'S fipproach one aimther and ulti- 
mately coincide, the straii^ht line tluui hveoim’s 
a luiojenf to the circle 

Thus, let a straight line cut a Q in the points 

7 P, Imagine P to remain 

/ tixed, and (7 t(» move along 
the O' towards P, The line 
\ P<J will tnrn alxuit P, and 
p / ] when Q coincides wdtli P will 

/k J have come int<» the ]>osition 

V y l^'r. Tin; straight line VT is 
the tangent to the 0 at P. 

Contact of Circles. If two 0s cut one 
another at P and Q, and we imagine <.,) to move 
up to, and coincide with, P, then the 0.s arc 
said to touch at P, and the straight line P(,> 
becomes the tangent to both 0s, at P. 

Proposition 47. Theorem 

Tlie tauqent to a circle at au]/ point is per- 
pend icidar to the railius drawn to that pidut. 

Let J* he any point on a 0 whose centre 
•is O. 

It is required to prove that Ol' is .L to the 
tangent at P. 

Proof. Lot PQ he any straight line through 
r, cutting the 0'“ again at (f Draw' OM ± to 


PQ. Then OM bisects PQ {Prop. 36). Now 
let Q move tilong the till it coincides with P, 
and let PT be the final position of the straight 
line. Then PT is the tangent 
/ at P. Also, when Q coincides 
y&C*. point M (which it? 

always midway between P and 
\ Q) must also coincide with P, 
/j ^ J /.#>., OM coincides with OP. 

V J And, since OM is always JL to 

^ PQ, its final position will be 
_L to the final jmsition of PQ. 

OP is J_ to PT. 

Corot tan/ 1 . Since r)nly one line can be drawn 
J_ to OP at the point P, o/o', and only one 
laiojeut van he drawn /o a circle, at a given point 
on the circn)n ference. 

(Wollnni 2. Since ojily one line can he drawn 
JL t'* PT from the ])oint P, the j ter pend icular to 
a tangent at its point of contact passes through 
the entre. 

i^oroUarg ‘L Since therij is only one line from 
0 _L to PT the titw drawn fnnn the centre per- 
pendicular to a tangent jtasses throH(f}t the quaint 
f co)dacl. 

Proposition 48. Theorem 

// tint circles touch, the straight line joining 
their centres /Hisses tJmnigh the /uii}it of coidact. 

Tad AB(h ADE he two 0s tonching at A, 



and let O, O' he their centres. 

It is rc(|iiired to pi‘ovi5 that OO' passes 
through A. 

Proof. Since the (f)A tomdi at A, they have 
a CHinmon tangent at A. Also, OA and O'A are 
each perpendicular to this langent (Prop. 47) 

A, O, and O' must ho in the same straight 

lim;. 

Proposition 49. Theorem 

Two tangents can Ite drawn to a circle frotn an 
e.rternal point. 

Let PQK 1 )c a 0 whose centre is O, 

and hd; A he a point 

oulside it. 

f f/ On AO as diameter 

( deseiiho a Q APOQ, 

/?Y ^ J J cutting the given 0 at 

y ParidQ. Join AP, AQ, 

OP, OQ. 

Then, since .is APO, AQO are angles in a 
semicircle, 

they are right ^.s (Prop. 39 fhr.), /,<?., AP 
and AQ are _L to ladii. 

they are tangents. 

toroUarg. The turn tangents are equals and 
suhtend eqaal angles at the centre. Eor it is 
ea.sily seen (Prop. 20) that the As APO, AQO 
are equal in all lespccts. 

AP - AQ, and i. AOP- Z.AOQ, 


Continued 
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DAW RUBBER comes on Iho market in a 
^ variety of »liaf)e8 and under numberless desig- 
nations, sneb as balls, buU<ms, biscuits, cakes, 
lumps, marbl(‘s, ne^roheads, nifigcrs, scraps, sbeots, 
spindles, and tbirnbles, to wliiob the namcj of 
the port from which it is shipped, or the disfri<*t 
from which it originates, is frequently attaehiMl. 
Those names are constantly e hanging as old ones 
disappear and new ones are invented. 

The total prodimtion of rubber from all sources has 
been calculated for the year ending .lune, 1 00b, 
at OS, 000 tons; of this quantity, 3(),<M)0 tons are 
estimated to bo of South American origin, mostly 
Brazilian, 'i'he next largest source is .Afri<‘a, with 
about 23,(K)0 tons. Liverpool is the <‘.entral 
Eiiro()eau market for raw rubber, hut Hamburg is 
rapidly growing in importance as a trading centre 
for this ))roduct. 

The price naturally lluctuaics according to the 
supply and demand, the highest ligiiro which has 
been attained during recent years was in 1005, when 
cultivated Para reached the figure of Os. Od. per lb., 
and tine Para 5h. Od. }>cr Ih. Prices since then have 
fallen somewhat, being now about 5s. 0<1. per lb. for 
the former, and slightly over 5s. per lb. for the lait<.*r. 

Physical Properties of Crude Rub- 
ber. 'I’he physical propcTties of raw caout- 
chouc may be })riefly summarised as follows. It 
has a distinctive odour, and when it has not been 
cuixid by smoking the smell is frequently very 
disagreeable, esiK'.cially in inferior braiids or (|ualities. 
It is very elastk; under normal eoiulitions, hut when 
cooled to freezing point, it becomes hard and brittle, 
regaining its r)rigrnal state on being 
warmed. When freshly cut, tlus sur- 
faces are very adhesive and can he 
easily made to reunite. It is a non- 
conductor of eleetri(*ity. Raw caout- 
chouc is insoluble in water, but lias 
the curious yirofierty of taking up 
nearly 25 ])cr cent, when soaked for 
a considerable time ; its other 
characteristics, such as extensibility, 
resilience, and tenacity, are thereby 
greatly impaired. It is affected in 
a very similar way by alcohol, but 
the action is rather more marked. 

Acetone also has a like elfecl, and 
ether causes it to swell considerably, hut do<‘S 
not dissolve it. It is. soluble in turpentine, 
fetrolcum sjiirit, carbon bisulphide, benzol, and 
chloroform. Strong acids, sueh as concentrated 
sulphuric and nit ic acids, attack it vigorously, 
hydrochloric acid in rather a less degree, and 
organio acids merely make it swell slightly. 
f^Tutions of alkalis have little effect upon enide 
rubber unless it is heated. Exposure to air and 
light in a warm place slowly oxidise the rubber on 
the surface, impairing its elasticity. It begins to 
indt at about .3110 F., first becoming very sticky, 
and finally liquefies at about 400 F. 

First Stages of Manufacture. The 
crude rubber as received by the manufacturer has 
first to undergo a preliminary treatment for the 
removal of impiu-ifies, which consists of soaking and 


surface washing, cutting up, rolling, washing a 
8c«H)nd time, ami finally drying. The first washing 
has the effect. i)f softiming the rubber, which becomes 
hard on storing, and con.‘jists of snaking the rubber 
for iKuaxls varying from two to four hours in hot 
water. When it is softened sufli»M«‘ntly it is cut 
into n in. to 2.^ in. sjjiiares, hut if the crude rubber 
is in small fragments, this naturally can he omittwl. 
The next operation of rolling ami washing is a very 
inqiortant one. 

The Rolling and Washing Mill. The 

mill |7| used consists of two heavy horizontal rollers, 
placed side by side, and .sii|>ported in strong frame, 
which revolve inwardly at different rates of speed. 
Those rollers are either smooth or groewed. A fK‘r- 
forated pi[>e is flxcul aliout 2 ft. immediately above 
tlu'se rollers, so that a strcaim of water can Ix! directed 
n|Kjn the rubber while it is passing between them. 
33ie ohji^et of this o|)<‘ration is to remove vegetable 
impurities, sand, ami other mineral matter, and 
also any acid, alkali, or other clu'inical reagent which 
has l>een used in eoagul iting the latex. The rollers 
have a tearinc and kneading action upon the rubber, 
and at the same time crush any solid impurities 
present, so that they an? more readily carried away 
by the stream of wafer. Pine Rara rnhl)er8 and 
similar qualities are easy to wash, bul rubbers of a 
greasy or pilchlike nature arc very difficult to 
clean projx'ily. Aft(‘r having [lassed through the 
rollers several times, the washed rubber iasiies in 
a sheet somewhat r(‘sembling blotting paiKu*, with 
a cliaracteristic shrivelled a]>pcarance ; very dry 
rubbers, however, come out of the mill in small 
fragments. Cultivated rubber is fre- 
quently washed hi*fore coming on to 
the market, when it is known as ere /x?, 
or .v/ov7 rubber. 

'J'hc. crude rubber is fed into the 
machine by hand, and as this is a, 
somewhat dangerous occiiiiation, an 
ingenious devocc has been invented 
by P. Clouth, whereby, in the event 
oi’ a w<»rkmaM being caught by one, 
or even both hands, In'twcon the 
rollers, he can immediatidy stop the 
machine. 

Drying. The ruliber is now dried 
by hanging the sheets or leaves on 
poles or iron wires, (‘ither in the open or in drying- 
rooms which are artificially heated and provi<le-d 
with fans for removing the moist air. If the 
rubber he in small lumps, it is drie<l on frames. 
A good supt»ly of fresh air ;o;ceIerat(‘M drying, which 
in summer takes two or three days, and in winter 
somewhat longer. The use of vacuum drying 
chaiuhers has recently been introdu(?ed for tlrying 
washed rubber. 3'lic idea formerly existed that a 
long jieriod was necessary to properly dry the luhhcr 
and to produce a tine ni i vy ])nKluct, hut it is now 
recognised that long drying tends to oxidation. 
When dry, the rubber is rolled up and stored in a 
dark place until rcspjircd. 

The loss of weight ni washing fluctuates very 
conHidorahly with different qualities of rubber ; 
inferior brands will cve/i lose as much as t30 per cent. 
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of their weight, but the better qualities rarely low' 
more than 15 |)er cent, to 20 j)er cent. Another 
fai;toi' which has an important bearing upon the 
value of rubber is the amount of resin that it 
contains. Fine Paru has from 0*5 cent, to S jht 
. cent., negrohends generally about 1*5 per cent.. 
Mangabeira contains about 8*5 ]wt cent., other 
Aineriean rublKTS 2*5 )>cr cent, to 7*5 ])er eent. 
African rubbers seldom fall 
Ixdow .*1 ]>er cent., and 
more usually reach 10 per 
eent. or II per cent., 
and sometimes as nuuih 
as .‘10 y)er cent, of resin. 

Asiatic rubbers range from 
5 per cent, to 10 per 
rent., with the exception 
of Ceylon Para, whicli 
contains from 1*5 jierciuit. 
to 1*8 })er cent. 

The Manufacture 
of Rubber Sheets. 

The next stage in the 
process of manufacture is 
the milling, or mastication, 
of the iliied rubber, in 
order to reduce it to a soft l)omogen<‘Oiis mass. This 
is done on hot nJllers in a maehine of similar eon- 
striietion to \ht\i used for the washing process. 
Jf desired, various ingredients can also be incor- 
porated with the rubber at the same time. Up to this 
])oint the treatment of all crude rubber is the same, 
h^ir nrtielos in which th(‘ very best rubber is required, 
tlu' (fried material is only kneach'd on tlu' hot rcdlers. 
no ingredients being added. W hen hoiiingefUMuis. 
it loaves the mill in the form of rolls, whieb are 
compressed into blocks in a hydra ulie pivss. 'rh(‘s(‘ 
blocks are ex]>osed to changes of temperature^ for 
s(une inoritlis, and are thorongbly frozen at least once. 
Kveiitually they are out up i)y rapidly moving knife- 
blades into thin slu'cts, which are known in the 
trade as finr-rnt sheets. M'lu'se slusds an* also 
produced by ]»rossing the rublier in a cylinder by 
means of a piston, and from the cylindrical blocks 
thus formed .sl)(‘(‘ts are cut off in th(‘ sanu* way. A 
very jxwfect imitation of finc-cut sheets is manu- 
faetiired by cnrefidly rolling thin Para rubber into 
sheets l)etw(^en hot rollers, which an* <‘ngrav(Ml so 
as to ju'oduec lines similar to those niade by the 
knives. 1’he |•t*semblanee is excellent, but the 
quality cannot be com])ared 
M'itli that of the r('al article. 

lly the addition of pigments 
coloured sheets i>f varuuis 
shades can bo produced, but 
th(‘ natun.l colour i.s g(‘nerally 
prefened. In tbiekne.s.s the 
slieets range from one-sixth 
to (^no-fortieth of an inch, 
and after liaving b(*en cut 
tJiey are rubbed uith warm 
Hoa]) and water to ]»revent 
Ibem sticking togetlu‘r. U]) 
to re(Tnt years lnie-( ut sheets 
wor(’ above suspicion, but 
now, unfortunately, they are 
met with considerably adulterated. Fine-(ut 
sheets nro ii.s(m1 for the manufacture of small 
objVcts, sucli as tidx'S, biaoelct.s, rings. I)alls. 
surgioal appliances and air eushion.s. The pro- 
cedure is comparatively simple: the desired 
shape is cut or stam]>e(l out of the sheets, the 
edges AvlnVdi are required to l.‘e united are pressed 
tog(‘tli('r, when they adhere: the join is tluMi brushed 
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over with benzol, and tapped with a small round- 
headed hammer. Tlio articles are then ready for 
vulcanisation. 

Kneading and Calendering Pro- 

ceases. Additions on the kneading rollers 
comprise a variety of substances. Sulphur for 
eff(H;ting vulcanisation and various compounds 

for assisting vnlcani.sation are incorporated in this 
way, as well as many 
other ingredients, accord- 
ing to the 8|:>eoial pro- 
])crties it is required to 
impart to tlui rubber. 
Those most largely em- 
j)loved are litharge, zinc 
wl»it(\ lithopone, white 
lead and other lead eom- 
])ounds, sul])hide of anti- 
mony, chalk, barytes, 
gy]>suin, magnesia, metal, 
soot, asix'stos, ground 
hemp. cte. Many of tlie.so 
arc merely added to 
cheapen the (juality, and 
deter ioi-at ion in the value 
of manufaetined nibher 
may be traced, on the one liand. to the consuiner’.s 
ignorance and inability to judge the (piality, and, 
oil tlu* otlicr hand, to over-]>r()duction, entailing 
reduml ])rices, whicli naturally leads to cheap 
goods of low (piality. 

'J’hc ])roc(.\Hs of mixing the ingredients with the 
rubbcT is as follows : The quantities are first weighed 
out, and phueil between the rollers in small por- 
tions: the mass spe(‘dily b(*(;omes plastic and forms 
a loose cover round the first rollers, the whole 
batch finally accumulating in this way on the 
I oiler. If is ripjicd off with a. knife after passing 
through several times, rolh'd uj) and again placed 
in the mill ; this is repeated until the whole is 
uniformly kneaded, wluui I he material is rolled 
into thin shei'ts on a calender [8|. The eah'ndera 
have tbr(‘(‘, four, or sometimes even six rollers, 
which an* generally hollow and heated by steam. 
Nhects of various ihi'kjiessf's may be produced by 
{dtering the positions of the rollers, but tliey are 
usually about oiic-twenty-lifth to ono-twelfth of an 
inch thi(*k. 1’lie lemjicrature of these rollers is im- 
portant, and in ord(‘r that tlmyrnay b(‘ (tooled if de- 
sired, they are ])rovided with aVold-water pi]x; which 
(‘liters at the axle. The rubber 
leaves the calender on a liori- 
zoiilally-stretched (doth and 
is rolh'd on wooden cylinders. 
To produce the above men- 
tioned imitation cutting murks 
on rubber sheets the lowest 
roller is engraved a(X‘ordingly, 
or other signs can bo iin- 
jirinted on the sheets in the 
same w'ay. Rubber in the form 
of sh('ets, cither cut, rolled, pure 
or mixed, forms the basis for 
the production of all kinds 
of rubber articles, with the 
exception of waterproof cloth, 
on account of tlie eas(‘ with which it can bo 

inanipulat(‘d in this form. 

The Preparation of Mechanical 

Rubber Goods. Small articles are made, as 
already described in the case of finc-cut sheets, 
of pure rublxM*. Mixed slmets are employed 

for the manufacture of a large number of moie 
bulky obj('(‘ts, such as cords, hose, belting, valves. 




toiler eovers, etc. In many of these an insertion 
of cotton or linen fabric or woven wire is 
luade. 

Discs and flat rings are cut out of sheets by 
rotating knives [9] ; rings are also cut from tubes. 
Plain cords without any insertion ean be rolled 
out of line-cut sheets, or made by forcing the 
|nepared material through an orifice of the desired 
(liincnsionH. In the latter method 
fi variety of shaiws can be 
}n‘oduced according to the form 
of theofxmiiig. By iutrodiK iug 
a core into the orifice, tubes are 
made in a similar maniUT. 

Many goods of a l/irger de- 
scription, such us thick discs, 

\alves, billiard cushions, mats 
and buffers are maunfactured 
in moulds. The material is first 
cut to shape, and then placed in 
the mould, where it is vulcan- 
ised under pressure. Similarly, 
hollow articles, pouches, loys, dolls, and forth, 
are first roughly fashioned, an<l then a little litpiid 
is injected before closing nj) the last join, so that 
when vulean/^ed in the moulds the heat develops 
steam, whieh forces the rubber into all interstices. 

Insertions of cotton or linen fabrics must he 
coated with rtihbei" hefon^ they can be utilised ; 
this is effected either by ))assing tin* tightly-st retched 
fabric through a calender, which gives it a thin layer 
of rubber flOj, or a solution of riihhcr iu benzine 
i'. brushed on by hand. The calemh'r is also 
einj)loved for ])rodueing sheets tliat are recpiired 
to have insertions <»r stiffeners. The rollers are 
set so as to ]K*nnit a certain thickness of the fabric 
and rubber to j)ass, and for (‘ach layer of rubber 
added the material has to ]kiss once through the 
calender. 

The Making of Cycle and Motor 
Tyres. I’^or making tubes, hose, or piping, sheet, 
rubber is c ut into narrow sti ips which are wound 
round a metal tube together with the insertion if 
such be required (llj. Jn this way also wire is 
often introdnca*d sj»irally between the insertion and 
tlie ndiber. The viileanisation of such tubing is 
generally carried out without removing the metal 
tube, the rubber being kept in posit icjii during the 
process by a firm binding \vith linen strips which 
leave their im])ression uj>on the surface. Driving 
belts arc composed of layers, according to the thick- 
ness recpiirod, of good strong cotton material as 
insertion. Strips are sewn together longitudinally 
and encased in a rubber coating: they are then 
ready to be pressed in tlu! mould. Covers for 
cycle tyres are coast rncted 
ill two ways; they arc either 
built u]> on a drum from 
strips of sheet rubber, or 
the prepared rubber is 
pressed info moulds. 

Covers for auto-car tyres 
are made in s^iecial mouhls. 

Roller covers are manu- 
factured from thin sluxds 
on a spindle in the same 

way ns tubes, or if made on tlie n.\le the rubber 
f4ieets are wound thereon and pressed into a uni- 
form cover. 

Waterproof Fabrics. The material known 
as waterproof fabric finds extensive use for a 
large number of purposes, such as diving dresses, 
tents, cushions, mattresses, and beds, as wtII ns 
for garments; it is manufactured by brushing a 
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solution of rubber in turiwntiue oil or benzene 
over the textile fabric by moans of a speoially 
constructed machine called the spreader. The 
rublier coating is ap]died to either one or both 
sides of the cloth, and “double textures'* arc 
made with two layers of material cemented tog<*ther 
by the coating of rubber. The machine in which 
this pyoi'css is carried out consists of a roller over 
wliieh a blunt blade is fixed, 
and immediately behind the 
rolh'r is sitnattal an iron table 
lieat(‘d with hollow plates. 
The rul)ber solution is applied 
to the material just Indore it 
reaches the knife or “doctor,” 
whieh is adjusted according to 
the thickness of the coating 
reipiired. On passing the 
material ovt‘r the roller the 
knif<‘ renn>v(‘s exci'ss of rubber 
solution, and while travelling 
over the hot ])lates, most of 
the solvent is evaporated. The process is repeated 
until a eoatingof the desired thickness is obtained. 
I.rf\tex fresl\ from the tree has ))een trieil for coat- 
ing fabrics in this way but without satisfactory 
results. After vulcanisitig, tlie waterproof material 
is made up into garments in thi' same way as 
other fabrics, e\ce[>t that the scams are solntioned 
together as well as sewn. 

Rubber Shoes and Goloshes. The 

manufacture of rubber shoes is iu itself tpiite a 
branch of tlie nibb(‘r industry, ami lias attained a 
high state i>f perfection, 'flic actual process of 
manufacture comprises uniting the various parts 
cut to pattern over an iron frame. A special varnish 
is their ap[»lied liy brush to produce a line black 
gloss, and tlie shoe is vulcanised on the mould or 
last. 'Phe machinery lor rapid prodnution of 
rubber slux's in quantity is very complicated, llu^ 
various parts ot the shoe neee.ssitating ditterent 
appliaiicc.s. Tims, the soles and upper parts 
rc(piin‘ separate calenders, with s|-K'cmlly engraved 
rollers; there are also cutting machines for in- 
dividual parts, and presses lor the heels. The 
shoes arc vulcanised many Imndreds at a time, 
and this process riMjuircs great attention and 
considerable experience, as a ine black, glossy 
up|)earanee as well as the ])rodnction of a reliable 
article depends upon this process being eflicicntly 
carried out. 

Rnblier threads for elastic textures are cut 
from s|K^cially prepared rnbb»*r sheets ; they are 
rdso made of unvuleaniscd rubber, which in prac- 
tically the only way in which nii>bcr is now used 
in the raw slate and this 
to only a slight extent. 

A large variety of mb- 
ber artic'les are moulded, 
necessitating a great num- 
ber of moulds, in which 
they are viilcanisod under 
pressure. The moulds, in 
fact, form a very consider- 
able pari of the coat in tbo 
jn oduetion of theses goods. 
Insulated wire is made either by forcing the rubber 
over the wire hv a tubi/i/ machine, or strips of 
rubber are welded together by being run through 
grooved rollers. 

Vulcanising Processes, 'rhe next pro- 
ccRs in the maim fact me of rubber goods — 
xidcnnisaiion — is a most important one. The 
caoutchouc is eoiuerted thereby from a more iir 
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lf!M adh^Aive plastic material, liable to beetle 
sticky or pitchy on continued exposure to the air 
and light, and very sensitive to slight ebang^ 
from the normal temperature, into a tough, elastic, 
resilient product, uninfluenced by considerable 
variations of temperature, and possessing greater 
capacity for resisting the action of chemical reagents 
than pure rubber. Vulcanisation was discovered 
by Goodyear in 1839, but Han- 
cock also indeiTKmdenlly dis- 
covered, after patient research, 
the vulcanising effect of the 
prolonged action of snlphlir ; 

-as however he had alreatly seen 
samples of vulcanised rubber 
proaiiced by Goodyear, priority 
must be accredited to tlui latter. 

Goodyear’s process consists of 
mixing sulphur with the raw 
rubber and subjecting the mix- 
ture to the action of heat. 

Sulphur has no effect on caout- 
chouc when cold, but if heated 
to a temperature slightly above the melting point 
of sulphur — namely, from 205 to 285'^ F, after 
about thirty or forty minutes an alteration in 
the ap|)eai‘aucc of the rublwr takes place and it 
assumes a yellowish tint. On completion of the 
treatment it will no longer amalgamate with itself 
and its elasticity is considerably increased, re- 
maining prmanent when cold. Following upon 
Goodyear s patent for the vulcjinisation of rublK*r 
with sulphur, a large number of other compounds 
were suggested by different inventois to take ils 
place. Inus, exiicriments were carried out with 
chlorides, iodides, bromides, nitrates, and nilrite'*, 
none of which, however, gave lajsults equal to sul- 
phur. Patents were also taken o\it for vulcanising 
with bromine, and iodine and sulphur combined, but 
with inferior results to those obtained with sulphur. 

Hancock’s Process. By Hancock’s pro- 
cess, known as hmt viUcanisatiov , the goods are 
steeped in a bath of molten sulphur at a tempera- 
ture of 266 to 275° F, for two or tliree hours, 
a preliminary drying being essential to prevent 
seams that have been sohitioiwd from coming 
apart. Small pieces of rubber arc immersed in 
the bath at the same time, and arc taken out from 
time to time to ascertein how vulcanisation is 
piVHjeeding. Sulphur is at first absorbed, the 
rubber turns brown and then orange, and after 
saturation the real reaction starts which is eonii)lete 
in two or three liours. Immediately after vulcan- 
isation the goods are washed in cold water and the 
sulphur on the surface removed by scrafiers* 
Goods treated by this method have the defect of 
“ blooming” — that is, sulphur ap|)ears on the 
surface as a grey iMJwder ; but it is removable 
by a tteatment with a dilute solution of soda. 
Smair articles made from fine-cut sheets are vul- 
canised in this way as it is most suitable for them. 

Cold Vylcanisation. A third method of 
vulcanisation is the cold cure, invented in 1846 by 
Parkes, who found that chloride of sulphur also 
vulcanises rubber, and recommended the use of 
a mixture of 100 parts of carlton bisulphide and 
of chloride of sulphur. The articles are 
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2^ parts 

dipped in this solution for periods varying from 
lJ\to 3 minutes, according to the thickness of the 
artioldfl, then taken out and washed in water, and 
finallv dried. This method can only be employed 
for thin goods, as long exposure to the action of 
chloride sulj^ur, in order that it may penetrate 
to the interior parts, causes the outer ix)rtions to 
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hioqme burnt or ovef^Vulcanised. ’i’bis 
ffi^ favour on acaount of its quioknei^ tfie ciai^ 
with which it con be carried out, and further^ It do^ 
not necessitate extensive plant; but, with proper 
management, the Hancock method is to]^be proien^. 

Oth«r Methods of Vulcaaisation. W- 
phides of the alkaline methods have also been pro- 
posed for vulcanising caoutchouc, and produce a soft, 
velvety surface, but the method 
is only suitable for small articles. 
This is known as Gerard’s pro- 
cess, and consists, for instance, 
in heating the rubber in a 
solution of potassium sulphide 
of 25° B., vulcanisation being 
effected thereby at a comjMira- 
lively low temj)Crature. Vul- 
canisation by the vapour of 
chloride of .sulphur, or the 
vajxmr cure, is another variation 
12. VUL(‘AMJ.S1NG PAN, WITH CLOTH good.s, but it is seldom 

employed now. vulcanisation 
by sodium, or calcium hypo- 
chlorite, or by hypoclilorous acid w'as, at one time, 
in more (^onumm u.sc than now. Since it entails 
the use of an aqueous solution, vulcanisation by this 
method is only suitable for very thin goods, or for 
the )>rodiiction of “ surfacings ” or “ enamels ” 
on ordinary rubber goods, and its use is practically 
confined to the latter }>ur])ose. 

Compounding Rubber, The vulcanisiiig 
process invented by Goodyear finds the most 
extensive use. A thorough mixing of the washed and 
dried crude rubber witli the .siil])hur is essential — 

7 to 10 per cent, being the iisiuil quantity, but even 
as low as 2J to 3 per cent, has been met with, and 
6 jjcr cent, gives good results. The amount of 
sulphur ttctu.illy fixed by the rubber rarely exceeds 
3 l>er cent. After tlie goods Jiave been given their 
sliapo they are plaired in a .sc.iled boiler [12] and 
steamed at a pressure of 3J to 4 atmospheres for 
three to four hours, termed the deam cure, or, 
according to the nature of tJie articles, they are 
])re.ssed between hot plates. 

On streteliing and [)ressing goods vulcanised by 
this method the sulphur blooms on the surface, 
as in Hancock’s })roces<, and can be removed by 
washing with a solution of soda. 

There are .several inorganic compounds which 
play an important part in assisting vulcanisation 
and in modifying the resnltmg product. A 
certain class are known as .vtlphur carriers, the most 
important of these being sulphide of antimony 
and . the three sulphides of arsenic. In a lesser 
degree certain lead compounds, such ah lead 
ihio-Hulphates — technically termed Hypo — and 
litharge, zinc sulphide, and lithopone — a com- 
binaUou of zinc sulphide and barium sulphate. 
These compounds are employed to assist vulcanisa- 
tion and to act as a preventive against over- 
vulcanisation. The exact nature of their action ^ 
is not thoroughly understood; they enable the 
manufacturer, however, to reduce the amount of 
sulphur and to moderate the temperature and 
length of vulcanisation. In fact, nearly all rubber 
go<^s that have not of neces.sity to be of a white 
or drab colour contain a proi^ortion of one of 
thfrse comiKiiinds; litharge possibly is the one 
that is most cxtcnsivelv employed. The. well- 
known red colour of rubber "oods is due to the use of 
antimony puta-siilphide, or Golden hdphide as it 
in known in the trade. It varies in colour from 
a rcddi.sh orange to a purplish scarlet. English 
manufacturers, however, generally prefer an 


intormedmte shade of colour. It is /in excellent 
corapoundmf:ir material, producing vulcanised rubber 
of fine colour, texture, and duriibilit}^ with little 
bloom, and is chiefly used for high-priced goods. 

Besides the.se sul]>hiir carriers a large number of 
other inorganic substaiujes added to sulphur com- 
])ound8 are incorporated in rubber partly for the 
purpose of increasing bulk, and also for impart- 
ing certain characteristics. Otiiors, of the nature 
of pigments, arc introduced for ])rodiieing eertaiu 
desired colours. Among those of the former 
class may be mentioned l)aryt(^s, or hlane fxc, 
which is employed as a make-weiglit; ' it also 
increases the resiliency of the rubber. • Chalk or 
whiting is one of tlie inorganic coinpnnrids most 
extensively used for tin's ]Mirpose ; in small (piantities 
it increases the resiliency, but also has the tendency 
to harden tlic rubber. lame is sometimes emj)Iove<i, 
but excess shonUl be avoided, as it induces oxidation, 
and furthermore redmVs the resiliency of india- 
rubber while increasing its haniiiess. Magnesia 
used in moderation increases tlic toughness and 
resiliency to a marked degree ; it is also used for 
coinpouiMling rubber for insulating wires. On 
account of lt‘i low eonduetivity of heat, asbestos is 
largely emi!\oyed in the manufacture of steam 
packings. 'Hie chief |)igments employed in rubber 
manufacture are white lead, zinc- white, lit}io])<)ne. 
iolden sulphide of antimony, oxide of iron, cadminm 
yellow, clironu' ovide green, and ultramarine. Kor 
black goods lead sulphide is used, but when lead 
eompoimds are proliil)it<‘<l, as is often the ease for 
surgical applianees, lampblack must he substituted. 

The Addition of Sulphur to the 
Latex. It important that (be pre]>ared 

eaouteliouc and sidpliur for vuleanisation, or otiwr 
eom])ounding ingretlietds. should be mixed as 
intimately as possible, to ensure good results ; but, 
on the other hand, too luolonged working on the 
rollers is detrimental to (he elastieity and resilieney 
of the rubber---it becomes f(tti(iHvd : or if the masti- 
cation has been carried to such an extent as to render 
the rubber plastic, it is (<Tmed kiUuh With (he 
object, therefore, of securing thorough inter- 
mixture of the sidphur and iubl)er, experinumtid 
trials have recently l)een made of adding the sulphur 
iudelinite i|uantilics, about 2 ]H*r eenl., to the lat<‘x 
before coagulating, so that the crude material is 
evenly ])ermea(ed tliroughout with sulphur, and 
thus the incur])oral ion of sulphur tui the rollers is 
avoided, as as ell as tlie 
washing o])erations. It 
remains to be s(‘en. lu)W- 
ever, whether this idea 
will germinale into a prac- 
tical w^orking method. 

The precise nature ol 
the reaction which takc^ 
place during viileanisatiou 
of rnbl)er is not yet known. 

The time and temperature 
for different g'K»ds under- 
going the ])roeoss must be 
determined by ex]W‘rienoe, 

and varies with tha size and construction of the 
goods, Ovcr-vnleaidsat ion, or burning, is caused by 
too high a temperature : the goods become brittle, 
and lase their elastieity. Under- vulcanisation is 
eqimll 3 ^ bad. and results from too low a temperature, 
the rubber then retaining to a certain exUmt its 
plastic nature. These two defects are especially 
objectionable, as they are not often revealed until 
the article is in use. The duration of the vulcanisa- 
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tioii process is another eonsklerajfcion, dependent 
upon the tpialitj' of the rublHT ns well as upon the 
size of the articles, since some kinds vulcanise (piicker 
than others. Resinous rubbers vidcanis© f|uicker 
than fine Para caotitchouc. 

Vulcanising Machinery. V uleanising 
boilers and presses, heated by direct steam, have 
now largely supeiM'dt'd the walied-iii vuleanisation 
chambers, although these are still in use for rubber 
shoes and some sorts nf rubber cloths, vulcanisation 
being efleeled by heating the enclosed air. Steam- 
jacketed videaiiising hojiers also act in the same 
wa\y It is furious, however, that a certain amount 
of litharge is esseutia I to prodiux^ satisfactory results 
with this f//-// htaf rnrr. The dimensions of vul- 
canising hollers depend upontliesize and shape of the 
articles- to be treatt-d. and range frotn 20 ft. in diu- 
lueter, and from about 7 ft. to l(K) ft., or even more, 
in length. Rubber hose, being vulcanised on the 
metal on whieli it is fasliioned, neeossarilv' re<juires 
long boilers, d'ho average lengdh of lubber liose in 
England is about 00 ft., and in (leriiiany often as 
long as 110 ft. Nbileanising boilers are made of 
riveted iron plates, sitjiilar to steam boilers, and 
are providetl with a steam supply pipe. an outlet pipe 
for the removal of steam and condensed water at 
tin* end of the twocess, and also means for rmining 
ofl‘ eomleiised water as it is formed. 'I'he pressure 
is regulated by a manonuder, and a saftdy valve is 
also lifted. The end of the boiler is closed by a 
detaeliable cover oarra'd l)y a small crane. Mov- 
able bolts are attached to* (he flanged edge of the 
boiler, and when the cover is hrought into position 
tliey fall into corresponding notches cut in its edge', 
ami are tightened up hy means of nuts ; packing is 
inserted between tli(‘ boik'r and tlu' cover to make 
an airtight joint. 

In order that artitles wlui-h are not enelosed in 
moulds shall retain their shai-x' under the influeneo 
of heat tbjring vulcanisation iti these boilers, they 
are emk'dded in Freiudi tale, cu* wrnpjK*d in cloths. 

Vulcanising Presses for Flat Goods. 

Addeanising presses are used chiefly for flat goods, 
siK'li as mats, driving bolts, and heavier rubber 
iroods used for c*ngineering and industrial purposes. 
Some artiek's, like driving belts, are vulcanised 
simply between the plah's of the ]>reNS; otliers fire 
enelosed in moidds, and are .hen jdaeed in the 
]>r(‘ss. The most simple form of vuleaniMiiig press 
Kojiieuliat resombU's an ordinary letter-copying 
press; the* plates, bouwer. 
are Jiollow, and are heated 
by stoain. Small presses 
only a few fe(‘t in diameter 
can be worked by hand, 
but power is needed for 
larger presses ranging from 
10 ft. to 14 ft. long and 
3 ft. to r> ft. wide.^ The 
uppc'r plate is carried b^' 
Mipporting pillars con- 
nected at the top by a 
yoke, through which a 
Avonn sercAv passes for 
raising and loAveriiig the. ])late. Hydraulic presses 
are chiefly employed for the prorluction of heavy 
driving-belts, and are huge constructions, having 
tAvo or more cast-iron phdos, often 30 ft. long, 
which arc heated by steam f 13 j. The upper plat*' 
is carried between a double roAV of pillars, and a 
pressure of loO atmospheres can lx* exerted. 

The machines shoAA'n in this article are from (he 
catalogue of Messrs. D. Bridge Ik Co., Cnstleton. 
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I^ILLlNCt luacliines have uiie Ihin^ in common 
* ** with (Irillinj; and boring macliincs — the use ol 
a revolving spindle. The action, however, is not 
similar, since in drilling or boring the feed motion 
is in the longitndinal direction, while in milling the 
feed motion takes place transversely t<» the spindle, 
so that a cutter held in the latter tools across faces 
either plane or curved. A reference to the arti(‘le 
on page 3401 dealing with practice will give an idea 
of now many different ways milling cutters arc 
applied. And the machines for utilising (these 
cutters assume diverse forms, with spindles both 
vertical and horizontal, or capable of angnlar 
settings. As in some other types of machine tools, 
it may be cither the cutter or the work that moves, 
hut in the majority of cases a table carries th^^ 
]iieco past the (Mittcr revolving in fixed bearings, 
this being more convenient from some points of 
view than travelling the cutter. It. is necessary 
to have a frame or housing to support the bearings 
of the spindle, but, if fixed, this frame is of 
lighter and simyiler construction than if it had 
to travel on ways, and by being fixed it lends 
itself to certain adjustments and fixings of auxiliary 
portions readily. The feeds of milling maehines 
are continuous, and not intermittent, like those 
of the reciprocating machines, because (h(?rc is no 
to-and*fro cut and return stroke. The time wasted 
in these strokes is saved by milling, this bring one 
of the many advantages of the* ])roccss. 

Early Machines. AUhough milliug as a 
method of tooling is not new, its (h^velopment 
has only pro(?eeded rapidly in the last twelve to 
fifteen years; many factories jiroducing S|)ecial 
objects, such as guns, sewing macliincs, etc., 
have employed milling machines extensively before 
their use became gx‘neral in ordinary engineers’ 
shops. TJie machines in these sjx*cial shops arc 
very light in character, and they do not attempt 
heavy tooling. Hence, thoiigli milling has been 
found an excellent method in such work, when it 
waB applied to heavy objects, which had hitherto 

been done on the planer and allied inachiri.es, 
difficulties were experienced in getting such good 
results as by yilaning with narrow-pointed tools. 
The reason lay ])riiicj[>ally in not making the 
machines stiff "enough, and the spindles strong 
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66. LINCOLN MILLER 


enough, to withstand the*^ great strain of cutting. 
'J’he weak portions therefore gare or sprung slightly", 
and the (!utti"rs were consec|uently not held up to 
their work as they should be, resulting in uneven 
surfaces and the production of innumerable 
chatter murks over the surfaces. The cutters were 
also j)artly to blame in not being ground with the 
teeth truly concentric, so that all the work perhaps 
came upon a few teeth only, and they were unable 
to stand the feed put on. Improvements have 
been made in the way of using stiffer spindles, ade- 
(piately supported in bearings close to the cutters, by 
giving ample bearing surfaces, and by putting plenty 
of metal in slides and saddles to absorb vibration 
where a light fiiiiisy casting would he too weak. 
Provisipr> for taking up slackness irf hearings or 
slides is also im])orlaiit, because any shake or loose- 
ness is fatal to the accurate working of cutters. 

The lathe was the first machine in which milling 
was done, by holding a cutter in the spindle and tra- 
versing the slide-rest, holding apiece of metal, across 
in front of it. Plain faces and slots were milled in 
this manner, 'fho first true milling machine still re- 
tained the lathe fcaliin's, comprising simply a head, 
with cone pulley and spindle, and a sliding rest lying 
Iwlow (he cutter, 'flic extcnl to which this broad 
])rinciplo is still carried out may be seen from the 
illustrations of maehines in this article. There were 
two features in the bald design that were quickly 
modified, one being the addition of a height adjust- 
ment to the spindle to accommodate work of 
different depths, .and a cross motion to the table to 
bring work nearer to or farther from the cutter. 
Witii the addition of a s(*lf-aoting feed instead of a 
motion by handle, and a gear drive iii place of the 
plain belt cone, we have what is termed a Lincoln, 
miller^ used to an enormous extent in shops doing 
rP|K*titioii work, of either plane or curved outlines, 
the use of gang mills being common. 

Lincoln Machine. Fig. 66 gives front 
and end views of a Lincoln machine (.lohn Holroyd 
h Co., lAd., Milnrow). The bare outline resem- 
blance tp the, lathe model will be noted. 'I'here is a 
heail. A, carrying a vertically adjustable slide or 
saddle, B. which has two bearings for the spindle, 
n, that drives the cutter arbor, the opposite end 
of the latter being supported by a point centre 
liekl in a slide, E, bolU'd to n standard, 
b\ adjustable along the machine bed to 
suit different lengtlis of arbors. As the 
j spindle height is alU»red by moving B, so 

! the latter kccjis E at a corresponding 

, height by means of a connecting steady- 

bar, C, clamjied in the split bearings of B' 
\ Hud E. B is moved up or dowm by a 
_l) vertical screw actuated by mitre wheels 

/ ij from the hand wheel H. The spindle is 

r revolved from the threi»-speed cone pulley 

\ .1, having a pinion gearing with a large 

\ spur wheel, K, on the spindle, affording a 

\ power gain of 4^. The cone pulley spin- 

\ \ dk* is carried in bearings held by pivoted 

^ V- A anna pinned to the bed of the niachine anti 

to the slide B respectively, to keep the gears 
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in mesh at all vertical positions of B. The table, L, 
having two tec-slots, slides upon a saddle, M, adjust- 
able along the bed by a screw turned w'itli the 
handwheel N. I'lie table L has a screw feed, o|)er- 
ated by hand through spiral gears and wlieel, O, or 
by power througli the belt cones Pand Q, Q (Iriving 
a W'orm gearing with a worm wheel above it, and 
thcnco through spur gears to the table screw. The 
worm, R, is .su}>]K)rled in ])ivotod bearings, in order 
that it may be suddenly drop|K‘(l <lownwards out of 
iiicsh with its wheel, the 
dropping being elfeetiHl by a 
dog bolted at any position 
on the table L. so as tn 
arrest its feed at a jtredetei - 
mined point. The attendant 
may tims leave the inaohiue 
at work to attend to otliei 
duties, ami when the length 
of work is milled the tabb* 
slops and tlu‘ cutter 
revolves idly, jamdiug the 
o] >erator's a t tent iofi. 

In some lighter machines 
of the Lincoln t\]H‘ the 
spindle and* back support 
are eurried in square box 
bearings wliieh slide with- 
in slots in the verticiil 
housings, juul a st(‘a(ly-bar 
to tie th(‘ standards to- 
gether is not u>e(l. hi 
heavier maeliines the driv- 
ing head is Jiiovable on tiu' 
bed, while the table slides 
on a lixed bed |67| made of 
eonsidiTable length, to aeeotnmodale long and mas- 
siv'c pieces. 'I'lie spindle bearings in this example are 
eonnterbalaiieetl by vieights attaelied with chains 
passing lip over pulleys. 'I'lie steadying standanl is 
removable, to l«Mve the table free for large work 
which may overhang eonsid'Tably. An end or face 
cutter istlien nsial ui the s])iu(ll(‘. Fig 68 is a step 
furilier. ami here no steady bearing is used, and the 
work, being ineoiiv eiiieutly large to move, is tixed 
instead, aiul (lie head i'* ted along past il, upon a 
slide bed. Idle cutter head is a large disc holding 
several dozen tools pinched 
with set-serevvs. Heads are 
made in this manner to 
several feet in dianieh*r, 
and the niaehiiies are used 
for finisliing otf huge sur- 
faecs on eastings and forg- 
ings, ineluding eolumiis, 
standards, brackets, eic. 

As the ends of tliese are 
done, the tenn (H(ilny 
machine is often apjilied. 

Rotary qdatitr is another 
name. Then' is m. height 
adjustment m 68 the work being })aeked nj) as 
necessary. A good many machines are eoiistriicted 
with double heads, to operaie upon both ends of 
a single i»iee(^ of work simultaneously. One or 
both heads are adjusted to suit the length of work. 

PlafiO»miller8. The slab-millers, or ])lauo- 
millers resemble planing machines in their bare 
outlines, ])osscssing a travelling tabh', fixed hous- 
ings, adjustable cross-rail, and tool saddles, but 
the last-namerl sujiport stmidles instead of single- 
edged tools, 'riie work done is similar to that of a 
]>lnner, with the added advantages whu li may l»e 
gained by tlie use of gang mills built up on an arbor. 
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A massive plano-iuUler, sliowii in 71, embodies, 
the i>otiits just enumerated. The imtehine is 
driven from an electric motor at the end, the table 
l>emg given suitable rates of N])eed for cutting, and 
means of rajiid return by liaiid. The cross-rail 
is moved uj) or dow'ii the faces of the Iiou.sings 
similarly to })laner praetiv'c, ami llie spindle runs in 
two bearings on a saddle liehl on the cross-rail, 
while a third Ix'aring supports the i-iul of the cutter 
arbor. The spindle is driven thinusih gears eoti- 
iii'eting to a large wdicel 
mouutetl between its tvv«> 
farther bearings, the liimler 
om* not being therefore visi- 
bh* in till' ]»lioto. tSeveral 
taps are ]»laeed above the 
iMitter, to turn on a fiood of 
lul)rii‘aut, wliifli is supplied 
from a ])Ump through a ilcx- 
ible pipe. NVliere olijeels ot 
greater l)eight or width are 
eom-erned. the maehine.s 
assume lallei- bou.siiigs. 
with more space between, 
and the tables iuercasu in 
lerigt h, tlie planer model still 
pre\ ailing. The vee W'liys. 
common to planer bi'ds, are. 
however, omitted in favour 
of J!at ways, with gibbed 
edges, tt> preveut any ten* 
deiu y to lifting or chatter- 
iug. 'When a eonsiderable 
width of cross-rail necessi- 
tates tlio use of a very long 
arbor, an intermediate bear- 
ing is placed between sids of cutters, when possible, 
to give ample siqqiort. I’hiis, in niilliiig the ways 
of a lathe bed there would be two batches or gangs 
of cutters .separated by a considerable interval, and 
the opportunity is taken of jiultiiig in an additional 
bearing. ►Spindles of tliis eharaeter are given an 
endliuig motion, to efi’eet adjust iiumts of e.utters, 
"jV) enable this to be done vvitluiut atfeidmg the drive 
tlie spimlle.s are spliued to slide through the bus'hes 
oc sleeves of tlwir driving giairs. 

Multi^spindles. A iiractiec copied from the 
plaiiim- ma«*hiiu* is that of 
duplicating sj>indles, ])lae- 
ing two oil tlie cross-rail 
ami one on each bousing, 
the two latter being ciii- 
phjyeil either indejx'mh'iit- 
ly witli a face cutter each, 
«»r ill eoujimetion, siipjHirt- 
iug a long spindle. Fig. 72 
illustrates a four-spindle 
machine (fiiger.soU IVlilling 
^lacliifie Company, Rock- 
ford, III.. V.i's.A.), eiubody- 
iiig these provisions. A 
large piece of work may be milled on foiu faces 
simultaneously, obviously w’ith a great saving 
in time, as eomj>ared with the method of shift- 
ing the work about to suit a spindle. A draw- 
ing of a vertical sjiindle. fitted to the saddle of 
a piano-miller, is given in 69, fn>m tlie )>raetico 
of John Hctheriiigton it Sons. Ltd., Manehester. 
The spur gear at the toji i.-^ keyisl to a sleeve running 
in the bearing and driving the spindle by a key. 
R(‘low is an intermediate bearing, aiwl underneath 
that a nose bearing, in whic h the spindle revolves 
inside a ta|»er hush. Lock-nuts take up wear. Tlie 
iu).se of the spindh' is bond out t.qieivd. to receive 
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a cutter arbor, held in with a cott ir, as seen, and the nations are present in machines by different makers, 

arbor bolds its cutter with a key. If the cutter is In the lightest types no Wk gears are used, and 

short and used for face milling, no other supfiort the tables are fed by hand lev‘ci*g operating pinibns 

would be necessary, l)ut if it is loiig an extra gearing with racks under the tables, the traverses 

stay [ 69 ] is bolted to the bottom of the. spindle being short; the name }i^nd mUkt is applied to 

baring and extended downwards into a hood, this pattern. These pillar machines are cTassid^ 

with a tapered bush, in whic h runs the end of into two groups — (dain and lijiinrml. In the plain 

the arbor. This style of lixing is much used there are only two tables moving at right angles 

for prohling, in which a long cutter in ills thc^ edge ^ i see also 73] (Cineinnati Milling Machine 

of w'ork. i I Company, Cincinnati, O., U.iS.A.), but 

Pillar and Knee Machines. There is a i iu the universals the top table is 

large amount of work which cannot be conveniently j Hj mounted on a secondary saddle with a 

handled on the foregoing inacliiues, owing to the j c ircular base, which can he swivelled to 

form of the parts, and we therefore lind that an I K the top table into angular posi- 

increased range of usefulness is obtained by making I; ‘ ■ tions, to jKfrmit of milling work out 

the work-table adjustable up and. down besides its I of the ordinary run, such as certain 

longitudinal and cross motions. 'This style is. termed I gears, of w'orm, and spiral forms, twist 

the pillar and kvfp machin<\ the knee sliding upon | | \ clrills, etc., requiring the ciittCrs to bo 

ways on the vertical face of the pillar or column I ii., placed angularly in relation to their 

supporting the spindle. ® j\ work. To do this, {}}di:.r cuntrrs are 

The build of sucdi machines will be edear from , :* 1 necessary, shown on the table of the 

the drawing [70] and jdiotos [73 and 75J. H will 8 ^. universal in 75 (Brown & Sharpe Manu- 

be noted that the spindle head resembles that factoring t.’ompany. Providence, Il.I., 

of a lathe head, with cones and hack gears; the jl ^ U.S.A.). The principal ways in which 

cutter arbor is held in with a tai>er, and its pf- | mac'hines dilYer from the •tyiK) in 70 

outer end is supported with a s]>lit bush littod V | concern the feeds, which are not derived 

within the overhanging arm, clamped in s|;)lit« I by belt conc's in a great number of 

l)earings above the spindle bearings, thus allowing of [j^l| modern machines, but through gears, 

endlong adjustment, or removal. If face mills are K^viug a positive drive. The necessary 

used in the spindle there is no chance to employ the changes arc obtained by nests of gears 

arm. 'I’he knee, of a})proximately triangular form, gg vertu^vl boxes, any c'onihinations required 
slides with vee ways upon the vertical face of the spikdle being obtained by sliding the gears or 

pillar; it is moved by turning the scpuirc'd shaft at moving keys to throw different sets' 

the front, which revolves a horizontal shaft, driving into engagement. Much hc.‘avier c uts are now pos- 
Ixivel gears rotating the vertical screw, whicdi siblc as a consec[ueme of using geared feeds, 

jHisscs through a nut held in a jjrojectioii of the and advantage is taken of the extra capacities of 

pillar. ITie other screw nearer the ])illar is for the high-speed stc'cls. 

stopping the motion at any predetenu inc'd position, I'he idianges are also obt.cinecl without the trouble 
settled by the location of the loc k-nuts, which touch of belt shifting, small leve rs sufficing to throw 

the lug that stands out from the |)illar. In this the fecnls in and out. 'Phe most c*ompleto 

way the operator may repeat any depth of cut on machines have a power vertical feed in addition 

duplicate pieces. A transverse slide moves across to the one given to the* top table. .Automatici 

the top of the knee, also by handle and screw, and trips are ffttocl, consisting of l(*vcrs which are 

a longitudinal table runs on this slide. The move- struck by dogs on the moving slides, the levers 

ment is produced by a central screw, turned with a transmitting the motion to throw-out clutches, so 

handle at either end as .. that the feed is instantly sto}>]K‘d. As the 

is convenient, and tho P . , J ][ dogs may be bolted anywhere on the table 

work, bolted to the top edges, the precise location at whic-h the 

of the table, may he IQk throwyout occurs is easily settled. It will 

thus manipiilatod and be noted in 73 and 75 that the knee is tied 

fed under the cutter in ^ overhanging arm by slotted braces, 

any direction. As the | hi which impart additional rigidity, corn- 

longitudinal feed of the j \ | B ^ pensatiiig largely for the one-sided nature 

top table is considerable, j \ | - of the design. These braces cannot be used 

the Ofjerator’s time is I when the knee is .moving vertically. ThO ^ 

saved, and the work , j vertical .^knee screw in 75 is of telescopic 

better prodiieexJ by fit- | form', copiprising one screw' w'ithin another, 

ting a flower fetid, de- j the oflfoct of which is to obviate the* necessity, of 

rived primarily from the | jp&s k cutting a hole in tho shop lioor to pass thoiocrew 

cutter spindle, passing | ^ Ijw f into, as in 70, where the screw is plain. Modifications 

from the three-stcpfied S j made in the latest machines, concerning the 

lieltcone on its end to driving arrangements, an electric motor tlriving 

one below, which drives O by chain to a series of change-speed gears which 

a universal telescopic 7 Q pu^lar and knee different sjieeds. 

shaft connecting' to a M \chine * Index Centres. The index centres, or divid- 

worm, worm wheel, and ‘ ‘ " ing heads, bolted to tho machine tabic, may be of 

^iir wi^eels working on the end of ihe screw. plain form, consisting of a couple of heads with point 

telescopic shaft has hall joints, which allow centres, the chief one being fitted with a notehed 
it to angle and twist about in any direction — plat<‘, by which settings are sueecssively made to 

a necessity on account of the rising and falling of divisions of the circle. Thus, a jilate with four 

the table. An automatic trip device is litted to notches at right angles is employed for work which* 

tlrop the worm out of gear wlmii desired, as men* has to have squares milled on it. When the plate 
tioned in cOnnoetion with 60 . These points repre- has a larger number of notches, divisions may bd 

sent the prinoifilcs of tho design, but many modifi- effei ted into smaller numbers by skipping one or 
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more of the notches. The plates are locked by 
spring catches in the various j)Ositioiis, and the 
work, lyin {5 bcdween the })oint centres of tlie head 
and the tailstock, is held with a currier, so that it 
nuist turn round with the ]date. The notched plate 
device is suitable only for low luuubers ; above 
these, plates are iistxl, consisting of steel discs 
drilled with seA'ornl circles of hoics, such as .‘10. 

30, and 42, or other sets. A spring pin is allowed 
to elide into the required holes, and so to loc k the 
disc at eaeh setting. 'Phe most coiu]>lcte dividing 
heads have a })l.ito on Ih ) spindle for low numlKax 
and anotlier on a secondary S[)indle. which turns a 
worm, engaging with a worm whend on the main 
spindle. Very tine subdivisions may be obfaiiuMl 
by this comt>ination. For example, siippo'-ing tie* 
worm wht'el has forty teeth, tlien one him gl tin* 
worm would rotate the s])indle 
through one-forti(4h of a revolution. MMM 

A movement from one hole to 
another in the index ])lal(^ would 
consequently result in a much 
smaller juotion of tlie s])indlc. In 
addition to tlie intermittent, 
movements obtaiiiabUi by hand, *• '3?*^ 

there is a ‘continuous motion ^ s ' 
jiossihlc in the universal ma- ^ 

chinc's. derivc'd from the rota- 
tion of the table* feed screw. 


MCOHANIQAL INqiNAK^IMO 

graduated to swivel to exact angles for setting tie 
work. Attaehments arc held to the face of the 
pillar encircling the spindle nose, some carrying a 
vertieal spindle driven from the main one, the ver- 
tk*ul position increasing the range of the machine 
for some classes of work, A slotting device in which 
a short ram is driven u]) and down is usi'fid for die- 
rutting, etc. A very complete 
sy.stem of luhru*atioii ispn^4^\.’ 
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This turns a set of gears at the 
( ml ( 75 |, ^•onu('(‘(cd iqi to the ^ 

worm and driving the latter, ‘ " 

and thence the wheel and spindle, at a uniform rate 
as tlie table travels along. lle!i<*al iorms may be 
{■ut iqion tlie work, sucli as in spir.d gears, milling* 
cutters, and tw ist diills, tlie ratios being varied by 
substituting dill’erent change gears, tlie case licing 
similar to that of screw-culling in the lathe. The 
spindle of the headstock may be angh'd u|i or (loan, 
for cutting tapered or bevelh'd work. The tail^toek 
also has a rang(* of vertical motion and angling to 
siipjiort the work. 

Index (•(•litres of ]»lain form arc often of multi|>le 
type, ]Kissessing three or more spindles to e,\rry 
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duplicate pieces of work, which are cut simultane- 
ously by mills mounted on the one arlior above*. 

There arc numerous fittings and attaeliments used 
with these pillar and knee machines. A vice, seen 
on the table of 73 and on the floor in 75 , is employed 
to hold work that cannot he held .so eonvenieiitly 
with bolts and clamps. The base is circular, and 
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Aniislroiig, Wliituurlli iV (’u. Ltd., Manclic.sUi) 

and the ha'-e to catch 1h(‘ oil. The table rim con- 
nect-- with a pipe to a tank on which tlic pump is 
nuMiiitcd to return the liipiid (oil or soapy water) 
t(» tlie work, A moderate amount of lubrication, 
suflieient foe .some jobs, may Ix^ secured by the drip 
can, j-eeii in 75 abo\e the spindle. 

Vertical Spindles. The vertical-spimlle 
maeliiiies }iav(* some advantagc.s not po.ssosscd hy 
the horizontals, and (hero are c(msequently a 
numher of designs of this elas.s, 'J’hey arc espeiually 
favonrabb* to tlie use of end of face mills, and the 
work ; an be s(*en clearly by tlic operator. Anything 
ill the nature of grooving or r(*eessing i.s suitable 
for a vertical spindle, and s((veral edges of an object 
can be milled around in succession, or circular 
pieces tinislied. Points eommoi: to drilling machincH 
and to skitters arc found in the v(*rtical millers: 
there is a revohirig and vertically adjustable 
spimllc and a base with slides. But tlie s|)indle is not 
fed down ipiiekly like that of a drill, and the feeds 
of the tables an* eontiimous instead of intermittent. A 
very eompl(*te example of a vertical-sjiindle machine 
is illustrated in 74 (Kendall & (lent, Ltd., Maii- 
ebester). 'I'Ih* spindle is )>elt-driv(*n, like a drilling 
machine shown in tin* last article, but Jia.s additional 
bark goars to gain power for heavy cutting. 'Hie 
spindle is moved downwards by sliding its Iow<t 
bearing l»y nuNUis of a vertieal screw moved with the 
large hand wiiet'l seen on the hearing. A support 
is afforded to the bottom of the cutter arbor of a 
similar eliaraetcr to tliat de8crihi*d in 69 , but the 
bearing is carried out and fastened by a hinge 
to the framing. 'Hie tahl(*s eoinprisc two moving 
at right angles, and a circular one on the top, all 
moved by liaiul or by j)()\vcr through the step])ed 
h(*lt cones seen, aetuatimj a shaft and gears in the 
tables, eliitehes being used to throw the feeds in or 
out. Hides arc attached to the slides, and in con- 
junction with pointers indicate the amount of move- 
ment given. This is an alternative to the employ- 
ment of gradiialod discs on the feed screws, such 
devices lK‘ing used on most high-elas.s machines now. 
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Fig. 72 represents a very lar^c Belgian machine 
having points in common with the last illustration; 
it is mriven from an electric motor seen to the rear, 
operating through change-speed gears (enclosed) 
and thence the &lt which ptvsses up over the guide 
pulleys to the spindle. The hack gears for the fatter 
are enclosed in the sliding head, which, on account 
<if its massiveness, has a power 
travel for quick adjustment up 
anrf down. Its weight is counter- 
balanced by the weights passing 
into the floor below the machine. 

The table feeds are efTecfed hv 
the hand wheels, or automatically 
by ])ower in the manner ])re- 
viously described. 

A class of iuachine not exactly 
like either of the designs shown 
has a vertical movement to the 
tables, which ai-c carried on a knee, 
like the pillar and knee machines, 
the movement being used to ac- 
eommodate work of various thick- 
nesses, while the feed, when jc- 
4(uirod, is imparted to the s])indlc 
slide. 

Profilers. The pmfi/nu/ 
iiiaebines constitute an iiuportaiit 
group. 'J'hey carry siuhlles, which 
are coerced by the action of a tracer pin [see 272. 
page 3403] pressed against the copy or form piece by 
a weight, or by the attendant holding a lever, and 
the outline of the copy is reproduced on the work by 
the milling cutter ; both the work and the copy are 
bolted to uic sliding table. A profiling jiiachine (by 
.James Archdale & Co., Ltd,, Binninghau)) is shown 
in 77, one of two-spindle type, one of the spindles 
carrying a roughing culler and 
Hie other a finishing cutter, 'riie 
table is travelled along by the 
hand wheel at the side, operat- 
ing a rack drive through the 
spur gears seen dotted. The 
two milling spindles arc driven 
by eiulless liclts from a long 
drum at the base, which accom- 
modates their sliding move- 
ment. The spindles are carried 
in vertical slides; these again 
are anpported on light liori- 
zontal slides, which move ii]H>n 
another heavy saddle running 
on the cross-rail. The heavy 
.saddle is moved across for 
udjustments for bringing either 
spindle into jmsition by the t3all 
.handle seen in the front view, 
a^otating spur gears connected 
with n rack on the underside of 
the saddle. After thus bringing 
the main saddle into po.sition, 
the attendant moves the light. 

Mpindle slides during cutting, 
using the long levers seen 
standing out, these light .saddles 
running on rollers. Balaneo 
weights are mounted on pivoted 
levers counterbalance the vertical slide.s ; the 
fatter are fitted with stoj» screws seen at their 
right-hsmd sides. Profiling mechanism is used on 
the plano-millcrs previously treated, the mechanism 
including, of course, a tracer pin; weights pull 
the slides over into constant bearing against 
the cat. 
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Circular Milling MachlCiCa. These have 
been brought into prominenoe during reoenl ycars^ 
supplanting the turning latJie for some kinds of 
work. They are especially suitable for gear blanks, 
belt-»iilley.s, rope-wheels, etc., of light {lections, 
whicn can be milled more quickly than they can be 
turned. A certain amount of circular milling is 
])os«ibIe on ordinary luachines, 
using a rotary table, but the 
special maohine.s are more con- 
venient and have greater co.pa- 
citie.s. In 78, a circular miller 
by Ludw. Loo we & Co., Beilin, 
the cutters arc held in the spindle 
of a headstock with belt cones 
niid back gear.s, seen to the left 
of the figure, wliile the work is 
placed upon a mandrel driven 
from the spindle of the head to 
th(! right, the mandrel being siip- 
])orted at its free end by the 
bearing on the triangular 
bracket, this bearing, together 
with file head, being adjustable 
ti) and from the nutter for varia- 
tions in the diameter df work. A 
.series of rotary feeds given to 
the work is derived fixnn the 
friction discs at the rear of the 
cutter hendsiock. transmitted theiuie to the work 
head, and driving a worm gearing with a worm 
w heel on the spindle. 

Cam Milling. Those machines, also, have two 
S(*t.s of .spindles to drive the cutter and the w'ork 
(if the latter is circular), and the cam outline is 
reprodu<*ed from a master, or copy, a princijile 
.similar to that described nnd(T profiling machines. 

Screw Milling 
Machines. Thc.se have been 
largf'ly developed during thcla-st 
few years, cutting the threads 
of vee or sqiiMre-tliread screws’ 
by milling instead of using a 
single- poiuU'd tool in the lathe, 
'fhe output is considerably 
greater with the milling cutter. 
I’hc inachino Imve means for 
rotating the lilaiik at a .suit- 
able .s|x;ed, while either it or 
the cutter head travels along, 
ploughing out the spiral thread 
as it goe.s. J'he cutter is 
necessarily placed on an angle 
to suit the pitch of the .screw\ 
Some machines of this tyjie 
can handle work up to 12 in. 
tliameter by 48 in. long. Twist- 
drill milling machines are of an 
allied character; there are two 
cutters operating, simultan- 
eously in the two flutes of the 
drill, while the latter is slid 
longitudinally, and also given 
a twisting motion. 

Gear cutting. Tliese 
niachinos are divisible into 
two classes, one having rotary 
cutters, the other planer tools, the latter being 
employed chiefly for bevel gears, which cannot bo 
cut accurately with rotary cutters except by making 
special movements. Spur gears ore cut on milling 
m ichines fitted wdtb index centres, but the pro- 
duct is limited to rather small gears, and the 
method is not economical for manufacturing 
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fa quantity. Machines are scjui or full automatic, 
the latter uatujraUy inTolving many, complica- 
tions, A . semi-automatic tyj)e, which is com- 
monly xised, is shown . in $0 (G. Birch k Co., 
Manchester). The wheel blank is held on the 
horizontal arbor, and, if necessary, is bolted also 
to the slotted face-plate. On the other end of the 
arbor is a large dividing worm wheel, which is 
turned round a portion of a revolution through a 
scries of change gears. After each partial turn a 
tooth space is cut by a mill held on the vertical 
arbor seen to the right, on the saddle that slides 
along the horizontal rail, either by the hand wheel 
seen, or by self-acting gears, which an* tripped 
after each traverso. A machine* of this description 
is also adapted to cutting bevel and worm gears 
if the cutler slide is made with a swivelling motion , 
to allow of angular setting. 

A full automatic spur gear cutter, by J. Par^ 
kinson & Son, Shipley, is shown by the photo (79]. . 
The wheel blank is held on the horizon t^d arbor . 
supported in the dividing 
head spindle to the loft, 
and at its outer end in 
an upright steady- pillar. 

'rhe height* is adjustable 
to suit enffering dianuders 
of wheels by sliding the 
spindle- bearing saddle up 
or down its pillar through 
the screw and handle. 

'Phe cutter is keyed on an 
arbor lying below the 
work mandrel, and hav- 
ing bearings in a slid<? 
which is given a slow 
motion during cutting 
and a rapid ha ek ward 
motion after a tooth 
spare is<Mil. Atthesajuc 
time tJie blank is mov(.*d 
around hy the amount of 
one tooth and another 
cut taken. The large 
dividing worm wheel, 
eovered with a guard, is 
l>artly turned by a worm 
on a vertical shaft as the 
(Utter slide moves hack; 
change gears arc set to 
determine the requisite 
.'uiiouiit of rotation to suit the wheel pitch. The 
movement is so arranged that the sjs*cd of the 
dividing is gradually accelerated at first, and then 
retarded, thus avoiding shot^ks to the parts. 
Another useful device is that incorpoiatcd for 
intermittent sjjacing ; instead of cutting the 
teeth in regular order, some are skipjied" over, 
and every second or every fourth tooth cut, the 
intervening ones laung cut subsequently as the 
wheel comes around. The object of this is to 
avoid risk (jf inHCcuraoics through the unequal 
beating and exjumsion of the blank ut one 
location where cutting has proceeded on several 
teeth close together. A device is also titted to pre- 
vent the cutter from feeding up as usual .should the 
dividing mechanism fail to act tlirough accident, 
w'hich would otherwise result iu a spoilt gear. 

Machines built on this model are also arranged 
for bevel gear cutting, by making the cutter .slide 
tilt up, so as to feed angularly, or else by swivelling 
the spindle head carrying the blank. 

iSpar gears are also cut with planing tools, but the 
action is not so rapid as by using milling cutters. In 
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ape of a ' 
itself, and it rolls in contact with the blank while 
reciprocating, thus generating the true tooth curves. ‘ 
As mentioned previously, rotary cutters cannot 
produce true IkjvcI tooth curves on account of the 
change of form along the flanks ; there are two or 
three machines, how^ever, which get over the diffi- 
culty by imparting extra movements to the cutter 
to enable it to follow the ta{)er of the cone, and 
make correct teeth. The planing methwl is one that 
]>roduceH accurate teeth, l)ecauKe tlio strokes all 
]>oint to the a])ex of the gear oouo. and a goo<^l many 
machines are built (unbodying the principle. In the 
(Jloasoii design, a pattern or form-tooth of large 
size is used to guide the movements of the tool, 
and make it cut a similar profile on a reduced 
.scale on the blank. 'J'hree formers are employed, 
one for u.so when blocking out the centre of the 
tooth spaces, and two others when (ooling the 
flank.s, which are done one after another. The wheel 
blank is mounted on a mandrel, which is rotated 
intermittently hy di- 
viding mechanism. A 
goml many machines of 
similar character are 
made, but we cannot 
attempt to describe them 
)u‘r(*. There are also 
genera I ing machines, 
cutting gears without 
the use of formers, the 
tooth curves being pro- 
duced or initiated by the 
action of rolling move- 
ments of the blank 
against the tool. VV’^orni 
and spiral gears arc cut 
hy rotary mills. Tliey are 
done on machines with 
arrangements for rotat- 
ing the blank at a suit- 
al>lc rate as the cutter 
o])erat(*s. In worm 
wheel bobbing machines 
the c\iUcr as3uine.s the 
form of a worm, notched • 
to make cutting edges, 
and it works info the 
w heel while rotating, just 
as though the two were 
driving together. Hob- 
hing niachincs arc )nade to cut spur gears, the 
blank revolving while* the cutter rotates, and also 
feeds downwards to make the teeth straight. 

Miscellaneous Machines. Among other 
nmchincH used in tlie machine shop are saw's, 
screwing muchincs, and key-seaters. Saws of 
banfl, circular, and hack types are used for cutting 
out portions of metal, and' for parting off bars, 
tul^s, ete. The hand saws re.semblo the familiar 
wood -work ing type, with stitfer tables, having power 
feeds, and different .saws. Circular saws run 
slowly, and the beds embody provision for clamping 
pieces of work dowm while the saw outs through. 
Hack .saws use narrow Hat blades. Lubrication is 
essential in eulting wrought iron and steel. 

Screwing machines, used for cutting thrcad.s on 
bolts and bars, are made in diverse forms, but tho 
general principle is that of a revolving die- head, 
ean'ying screwing cha.sers, which cut the threads 
on a piece held in a vice and moved along a bed 
as screwing ))ro<*eeds. Tho chasers are constructed 
to Hy outwards in the head on moving a lever, so 
that the holt may he drawn hack instantly after 
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threading. Kither plain belt cones or geared drives 
rotate the dic-heads. Tapping is done with long 
‘ taps passed through nuts held iii a vice. This sort of 
work is simple, but there are some classes of tapping 
in which danger of breakage of ta])s is incurred, and 
spring friction devices arc introduced to let the 
tap.S‘Sip should undue strain come upon them. 

Key-ncating machines, though' not very old. have 
gro^Ti rapidly in favour. They sup]>lant the 
ordinary slotting inacliinc for the work of cutting 
key- ways in wheel bores; and avoid om]»Ioving an 
expensive large machine for uork which is far within 
its utmost capacity. 11ie slot ter is (piitc siiitahle for 







key- way slotting, 
hut is an (‘X pensive 
machine to use on 
such small work. 
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it nins off the work and wheel. Guards are re- 
quired over the wheels, both to prtn’eut the dust from 
flying and in case of accidental fracture of theM'hcels. 

Plain Grinders. The i)hiinest grinders are 
those mounted similarly to natural grind.stones.'with 
a wheel fastene<l on a spindle revolving in two liear- 
ings, a l>elt- pulley affording the means of driving. 
The work is held against the wheel by the hands 
alone, a v(*ry .suitable method for some kinds of jobs. 
The a(klit ion of a plain rest increases the nsefuhies.s 
of the machine, enabling work to be jHishcd up 
readily without its slipping about. The rest must 
come v(‘ry close to the wheel, and the latter nuist 
p, run in a dirt'ctioii towards the rest. 

U When two wheels are jnovided at oppo- 

site ends of a spindle, the range of \ise- 
[ fulness is further increased ; the wheels 
may he of similar kinds, for a couphs of 
llll'"' II ' ****** work at simultaneously, or of 

SK ] different kinds or grmlos for ivuticular 
operations or clas.-cs of w'ork. Thus, 8t 
' shows a macl)ine with a disc-wheel at 
^ the lefl-haiul side and a face or cup 
ffl|| wheel at the riglit, both with work- 

W" A rc*sts, A steel guard is placed 

around the dise-wheel*to prevent 
‘ the fragments from scattering by 

ciMilrifiiLral force in flw event of 

hiirstino-. Many had and oeea- 
sionally fatal accidents have occurred through the 
breaking of grinditig wheels, and it is very eornmoii 
to encase them in the iiiiiiimT show n, or by ccjuiva- 
Icnt methods. In thi" machine there is also a small 


The key-seaters produce tlu* same cifect without 
anything like the massiveness of a slottcr, and they 
j) 0 ssess eertain advantages. 'Phe mode of operation 
is shown on ]»age IU03 (275j, and the machiites com- 
prise a horizontal taldc up through which tla* 
slotting l)ar reeiptawates inside the wheel hor«*. 
Feed is given to the tool, or to the table on whieh 
the work is held. 'Plie top of the bar is supported 
abovt^ the wheel, so that a slifTer construction is 
afforded than tliat of the ordittary slotter tool 
when working in deep holes. 

Grinding Machines. 'Pliese constiiuto an 
im})Ortaiit group exist ing in nutuerous varieties, for 
executing holJi plane and (urvcil surfaec.s. The 
common grindstone, or gritstone, is not repre.seala- 
tivo of any Jiiodern machines, since it oofii bines ii<» 
provision for precise and accurate grinding to exact 
formsand limits. Machines whicli u artilicinl wheels 


exhaust fan at tlic rc.ir t>l tlic pillar, which sucks 
through tlu‘ pillar tiom hollow tfoughs underneath 
the wheels, and also tlwougli th(‘ hollow' base of the 
face wheel re-t, all the dust produced in grinding 
being thus in>tMntiy rt‘im>ve(l and deposited wherever 
co!ivejiient. In vvh >t are called Aaa f/r/wF/f />', having 
one or two wlieids. wat<‘r is .snp]>iicd from a )mmp, 
or by a tank, atui the wlictl, htuiig thus constantly 
Hooded, does not s(att(T its dust about in the air. 

Disc Grinders. .Although very true sur- 
faces cannot la* ]»riMluced by holding work in the 
liaiul against thi* periphery of a. disc-wheel, rapid 
roughing can he donl* thus, and a. Hat finish given 
byliolding the j)ieee against the side of the wheel. 
A ty|H' of machine that dot's this class of work 
very ac(*uratcly and rapidly is the disc grinder, 
which has no solid whet'ls. hut sht'cts of al>rasive 
cloth cenumted on to steel tlis< s, running at a much 


moulded of emery, corundum, car- 
borundum, alundum, etc., arc 
capable of very high-class work, 
and also of rapid reduction of 
material, due to the accuracy of 
shape of tlie wheels, the forms 
into which they can he moulded, 
and their durability. Grinding 
machines arc not designed pre- 
triacly like the types of machines 
hitherto shown because regard has 
to bo paid to the fact of vibration 
introduced by the high speeds, and 
the necessity for protecting slides 
and bearings from Hying dust, w liich 
would quickly ruin tltcin. There 
is also ft difficulty on account of 
the rae in temperature occasioned 
by the grinding act km, wliich tends 
to distort the work and affect it.s 
trutli. A copiou.s supply of w^ator is 
therefore neecssary, and means must 
be provided for catching it again aft 
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higher spe^ than that safe for moulded ^heela. 
Both rapidity and accuracy are attained thus. Com- 
plete^ views of a disc giinder have been given on 
page 2702, which may be referred to. Some machines 
have two discs set opposite to each other, the 
work being slid between, and tbicknessed ac;- 
curately and smoothly. A good amount of work 
that was formerly sent to be shaped or milled js 
now finished more raj)idly and as accurately by 
disc grinders. Keys, cottars, half-bi-asses, glands, 
nuts, etc., are among the objo<‘<s so ground. The 
discs of emery or other cloth are (•emented on tho 
steel discs (removed from the s])in<lle for the pur- 
pose) by keeping them in a press, a, spare set of 
discs being employed to avoid waiting for the ocineni 
to set. Old worn-o\>i })a]K*r or cloth is |•em()ved by 
scraping, after the disc has been placed in hot water. 

Grinders for Plane WorK. The addition 
of a slide-rest to an ordinary grinder enables it to 
work more accurately, and grind ))laue facies, but 
the length of travel is jiecessariJy limited. Hence, 
for fiat surfaces of oonsidci-able length, a maohine 
resembling a planer or miller framing is rc(|uircd, 
with a table tocarry the work ]>a.st the wheel. Home of 
tho smaller machines of 
this class* have a single 
upright upon which tht‘ 
wheel sadale slides iif» and 
down, to accommodate 
various depths of work 
placed on a tabl<i below. 

Tiarger machines have two 
standards, like planers, 
jirid the wheel is supported 
on a cross-ruil, the move- 
ments somewhat resem- 
bling those of a ))laner. 
h'ig. 82 is an ill^istration 
of a large ])Iano-grinder 
(Friedrich Hcliinaltz, 

Offcnbach-oii-^Main), built 
on the j>luner model, the 
table, housings, and cross- 
rail being obvious. The 
wheel spindle, running in 
bearings upon the saddle, 
is rotated by an endless 
l)elt coining down from 
tho countershaft above, 
passing around two idh 
pulleys attached to (he hack of (he cross-rail, round 
the spindle })ulley, and round a tightening pulley on 
the base of the macliiue. By this arrangement the 
alteration m height of the cross-rail on its housings 
makes no difference to the drive. The wheel spindle 
is prolonged on the lelt-hand side, to pass through 
the pulley and the bearings as the wheel saddle is 
moved across the rail. The latter movement is effected 

by the screw 
seen lying 
within the 
rail, and 
driven from 
gears — worm 
and bevel — 
off the wheel 
spindle. The 
stop rod 
above the 
saddle has 
dogs, which 
are struck 
by a stop on 
the saddle, 


reversing the 
motion 
through a 
clutch and 
bevel gears, 
shown dotted 
at the end of- 
the screw. 

The table is 
actuated in 
planer fash- 
ion by the 
fast and loose 
pulleys and 
striking gear. 

In the. end 
view, the wheel guard is not shown, but it is in (he 
side elevation, together with the water pi|a», dotted. 
Flat work of various kinds, as slide-bars, rods, 
guides, etc., arc ground with accuracy and rapidity, 
with flu* added advantage that they may be 
hardeiied Ixiforehand w’ithout affecting the tooling. 
A planer wfuild not be able to tackle hardened 
work. Machines of this class are also constructed 
with a face wheel, the 
spinillc of which strands. 
vtTtically, an advantage 
in some instances. 

Piston arod 
Grinder. Flat surfaces 
of another kind, on cir- 
cular discs or rings, such 
as piston rings, ate 
ground with a machine 
183) (-1. E. Rcintjcker, 
(lieannitz - O'ablenz) in 
which the biblc rotates, 
carrying the work uimn 
it, and the grinding 
wiicel above is traversed 
along the cross-rail by 
hand, or automatically. 
The fl(‘sign reminds one 
atonco of the boring and 
turning mill. A neat 
arrangement is titled for 
a u ton lat ically derireasing 
the rale of revolution ot 
the table, as the wheel 
gets jiearer the jK‘rij)hery, 
wliere the speed of the work should lessen, to main- 
tain a eori'eet grinding ratio. A pair of rovers© cones 
is used, one on the countershaft, shown dotted, and 
one on the top of tlie nuujhine, a belt comiecting the 
tw<». In the position in which it is shown, tho lar^r 
end of the countershaft cones drives the machine 
cone at a tjuick rate, and the latter cone transmits the 
mot ion by a thrce-steppcdpulley on its left down to a 
.sifuilar pulley actuating l>evel and spur geaj’s gear- 
ing with tho table spur ring. When the wheel saddle 
begins to travel outwards, it operates a belt shifter, 
which gradually inov(‘s the l)oIt along tho cones, so 
coiil inually lowering t he table sj)e«;d. The movement 
of tho w heel saddle across the rail is by a screw and 
haiul wheel, or through the small belt cones on the 
right of the machine, driving from the bottom cone 
up to the top one, thence horizontally, and down 
again by a sliaft to bevel gears and a worm wheel 
working on the cross- rail screw. The grinding 
wheel is rotated by its pulley, belted from a long 
drum at the back of the machine*, driven from the 
countershaft. The drum is htt<*d with adjustable 
bearings, sliding to and fro, to accomniodat© the belt 
length to suit the relative position of (he cross-rail 
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GRINDING MACHINES W 

81« Comimonifriinler 82. Plano-grimUT 83. Piston-iiitK enrimler 84. Hoie^riu<l»r Sfi. Kcceiitric Bpiitdle for hole 
^liidiuts 86’-89. I' tiiversal griUiUuj; machine 90uiul91. Headytockamipoppot 92. Wht;el head 93. Plan of cirtter grinder 
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up or down the housings. The wheel spindle is not 
mounted in fixed bearings on the saddle, but in 
pivoted dues, which allow a very fine up or down 
movement to be given by an adjusting screw. 

Hole^Grlnders. Machines for grinding out 
holes are inoreasingly numerous, because of the 
extent to which hardened work is now used in the 
best practice, and also becaust' it is found that finer 
results can >)o obtained by grinding than by boring. 
One type of machine which is rather common [84] 
has a circular table revolve<l hy cone pulleys and 
bevel gears. Above the Ublc there is a grinding 
spindle running in a long sl(‘eve, and supported on a 
saddle that has a cioss motion, upon a slide having 
an up and down motion upon the verti(;al frame. 
The slide is counter balanced with a weight inside 
the frame. 'J'he spindle is driven by Ijelt from 
the vertical drum, the 1 ittcr being rotates! by a 
belt from one of the cone pulleys at the base, the 
belt passing up over angle pulleys and around 
idle pulleys. The vertical feed is self-acting, 
and is provided w'ilh a throw-out 1)}^ dogs and 
reversing bevels, in a manner 
described in connection with ot lier 
jnachines. If a ])ieee of work is 
therefore bolted to the table, and 
the spindle set sideways sutfi- 
eiently to let the grinding wlioel 
touch the interior wmiH of a hole 
in the centre of the piece. Ibis 
hole may he ground out <.'ircularly 
by revolving the table and wh<‘cls 
Isec 282, page IH04], If, however, 
the work is too large or awkward 
to revolve upon a tabb*, the 
))lanet spindle device [283, )»age 
3404] is employed, and also for 
pins, as in 281. d'bc work is 
fixed, and tbc grinding wbeol, 
besid<?s its owm rotation at a high 
s|jeed, describes a (fircle at a low 
speed, Ibe range of the circle Ixu'rig 
variable to let the wheel )nov(‘ in 
a larger or .smaller <lia meter. 'I'bc 
usual pattern of s])indle [85] is of 
triple form, comprising tlie wbeei 
spindle — the innermost one, run- 
ning in conical hearings witbin 
another spindle, hut out of < cntre, 
a further outside .sleeve, embracing 
the other. The outer sleeve is 
rotated slowly, tlie grindijig s]>in- 
dlc rapidly, niid the latter is increased or diminished 
in T*angc by turnuig the intermediate spindle 
to bring the grinding spindle o\it towards the 
oircumferenee, or in nearer the <M*nt:re, where its 
throw is lessened. The means of alteration are not 
sho^wi in the drawing, but they usually inchnle 
worm gears. A hole-griuding machine fitted with 
a planet spindle is ilhistrafed in 94, grinding out a 
cylinder bore. Horizontal fo) ms arc* useful in many 
cases, the parts of the grinding bead being more 
accessible than in t]\c verticals. In the last two or 
three years several firms have brought out machines 
syiecially for motor-cylinder grinding, boring being 
disT>cnsecl with iltogcthcr in many cases, so that 
altnoiigh the hole-grihdeis wcie originally dcvcloi)eil 
for engine work, to deal wdlli the liardened bushes 
in rods and link motions, their seo})e lias Ix^en 
greatly extended. 

Link Grinders. -V related clas.s of machine 
is. the link grinder, employed for finishing out the 
C\ir4l3 of Hlot-links after hardening. The correct 
radius is produced by using a long pivoted rod, 
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which coei*ccs the motion of the link uiwn a table,/ 
w'hile the grinding wheel simply revolves v.'ithm tha- 
slot. 8oine machines specially built for rod work 
]ios8ess two vertical spindles, the ('ontros being 
adju.stablc to suit tin? rods: both bushes are ground 
out at one sotting* of the work. 

Cylindrical Grinders. The grinding of 
cvlindrical work is, perhaps, the most important 
class of this process in the machine .shop, just as 
lathe work predominates over planing, shaping, 'and 
slotting. It is done on machines that bear resem- 
blanees to the lathe, in fact, all the early grinding 
Was done in lathes by adopting the device of putting 
a grinder head on the slidi^rest, a ])ractiec still 
followed by a few' tirms. An ordinary lathe, how- 
ever, is not- fitted to withstand the damaging clTects 
of grit, and it has several inconvenient points which 
arc not found in proper grinders. Tlie obvious 
neoe.ssity for cylindrical work is two beads, with 
|M>int centres, and a means of driving and of feeding 
the wfiieel along Ibe work. This is met in twm 
ilitTerent ways; in tbc smaller machines the heads 
arc ]>laccd upon a long table 
which slides past a ti;:cd wheel, 
in the larger ones the heads 
are stationary, while the wheel 
travels on a saddle. ^Fhe reason 
for this difT(‘rencc is chiefly 
one of coiivonienee, liccanse it 
would he awkward to have a 
long table “projecting by a con- 
siderablc amount lieyond its 
bed at each travel, and reipdr- 
ing a lot of spare left in the shop. 

A machine belonging to the 
class w’ith moving table, is shown 
in 86 to 88 ((}. llircli & Co., Man- 
chester). Its eapaeity is 10 in. 
diameter, by 24 in. long. 4’bc bed 
sup])orts a long .sliding table upon 
a vie and a iint. and upon this 
table an uiiper table is filled in 
such a manner that it ean Iw 
swivelled to bring Its head and 
tail stock lying aiigularlv in nda- 
tion to till* wliecl head at the 
rt*ar, enabling tapered work to 
be. ground. 4'he wheel head can 
be swivelled around on a eireulur 
base, and moved to or from the 
table, by the band whetd seen 
in front. *rbe oilier hand* wheel 
nioNcs the talde along ; it is also fed automaticallv 
by the four-stepped cone pulley (87 and 88] which 
operates g»;ars driving a jiinioii niesliing with a rack 
under the table. An automatic reversing device 
is iiicor])orated, wliicli, by moans of dogs on the 
table, keeps the latter sliding to and fro while 
the grinding w'li<“el is rediiciug tin* w'ork. At each 
reversal, a minute moveunent is im]Kirtcd to the 
wheel slide to make the wdieel got in decix?r. The*^ 
counlcr.diaft arrangements include a long drum of 
.small diameter, for driving tiie lieadsUwdx and 
allowing the lx‘It to .slide as the table moves along, 
and a large drum .siifHciently long to aecommodato 
the varying positions of the ladt on the wheel spindle, 
as the head is angled. 1’hcre is also the belt for th© 
four-stepped cone mentioned, and a small lM*lt for a 
pump. On referring to 89, which is a view looking 
clown on the lay-out of the countershafts, the uses 
of the various pullc'vs will be obvious. 

There are two kinds of these machines, * 

and 4he plain have no Bwivelliiig move- 

ment to the whc'c-l ^li(le, or to the hcadstock, thiiH 
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rendering them iucapabloof tackling certain angular 
work which the universal is litted to do. The hea<l- 
stock of the machine [91] has its upper portion 
swivelling upon a circular graduated base for 
angular settings. The hollow* spindle is driven 
either by the pulley at the left-hand end, or the 
pulley may Iw looked with the plunger seen, and the 
work rotated on dead centres by the other pulUy. 
which runs loosely, and driv es n carrier f»n tlie work. 
'I'he head is clamped to the table with a tee-headed 
bolt and a handle. The spindle bearings arc split, to 
take up wear with set -screws. Fig. 91 gives a 
section of the poppet, which differs from that of a 
lathe ill having a .spring-actuated lever to jness the 
centre up to the work, the. obj<M;t being to allow the 
work to expand length wi^c us it lieats up. w ithout 
bending, ns it w'oiihl if the poppet barrel did not give 
w*ay. The nut on the tail end of tlie barrel la'ovents 
it going too.far. For w ork which docs not need the 
.spring device, the barrel is clamped firmly by the 
ball lover squeezing in a split lug .'it the nose. The 
w'hool head [92] has a spimllc running in split bushes, 
tapered on the outside and fitted with nuts to draw 
them endw’ise for takiMio. Tht‘ w heel is grippeil iu 
a. concave disc, and guarded around .'is iiuieli of its 
diaiuctor as pos.sibl<\ A line I'mllong movement is 
given by a graduated disc .md luieroineter screw* at 
the opposite end of the wheel, so that tlie latter 
may grind minute a moii tils from shoulders. Larger 
heads have a W'heel at eaeli end of (lie Sj)in(Ue. A 
small spindle is ])rovifl:o<l w ith these grinders to true 
out holes in work, held in a eliuck screw tal on the 
nose of the heads! (K-k spitulle. 

A photo of a heavy grinder, eon-«lrucled on 
the model ])roviously moutioned, widi tr.uelling 
wheel head, is shown in 94. Sti'adv rest< are fitted 
to prevent the work from springing away .-md 
elm titering. 

Tool Grinders. CttiUr grinder^ xmiewh.il 
resemble the miacliines jus! iliseuxxal, but they are 
lighter in construction. A typic.il machine that 
in 96, possc.ssiiig head Jiiul tails(ock> and grinding 
head, with two wheels. A plan view of a table and 
head is given in 93. which is representative of the 
usual pattern. Thi* centres are cariM'd out on 


There are other types of machines for gnnding 
tools, including twist drills, which are gripi^ed in a 
holder, and given a peculiar twisting motion against 



95. I'NlVtJUSAL liUIN’DlNTt MVf'UrNE 

(he grinding wheel, to shar])eii the lips at the end. 
Other machines grind lathe and ]>laner tools by 
movements embodictl in the medianism. graduated 
circles giving the means of finding what angles are 
ground. 

Polishing Machines. Vc.irs .ago an tne 
bright parts on finished work were got up w’ith tlic 
file and emery cloth, hut the greater part is now 
polished on special machines, using eitfier wlieels, 
luihs. or belts. Tlie wht'cU ;ire of wood, eov'cred 
W’ith leather, on which is glued emery or other tine 
powders or compositions. The bobs arc hnilt up 
of calico discs, whkh accommod.ite themselves to 
awkw'ardly-sha]>cd work. Belt machines have Jong 
endless bands, charged with polishing material, anil 
running around several pulleys, tfn a. long stretch 
between pulleys, thi* work Is apjilu'tl bv hand to the 
licit, whieli twists and hemU .iround and into ciU'ves 
and hollows in the work. 

Shop Appliances* riicro are niimeroug 
auxiliary a|>|>liauees iwed in machine shops to enable 
the work td the mai hine tO(»|s to Im‘ facilitated. Some 
of these are regular machines, as the har .'<fr(Hffht(!n€rs^ 
which true up bent ))ars and shafts ready for the 
lathe: thuaftting-o/J machines that- fiart oil bars to 
delinito lengths for various purposes, and the 
r( Hiring machines for drilling and countersinking 
holes in the ends of .shafts, etc. MnnfJrrI prt‘.'<f<L'-s 


arc used, comprising an ari'hed frame, holding a 
vertical ram lh.it can be forced down by rack and 
pinion to ]msh work mandrels into or out of tlieir 
objects, instead of driving them with the haiiiiuer. 
When, however, the latter practae is followed, by 
tlie aul of a lead or co]»per liaimner, inmtdrd itiands 
are brought into use ; these are hollow* pillars, 
])rovided with a number of ditlereutly sized rings, 
placed on thi' top. one of suitable size being selected 
that w ill allow a given mandrel to pass through and 
hang down while the work is supported on the face 
of the ring. - 

In .shops where a good system of lubrication for 
the rutting tools is adopted, oU iftparators are 
installed. They have ves.sels, revolved at a very 
high speed, which, when oil-, soaked chips from the 
maebines are ]>laeed imside, whirl the oil outward.s, 
by centrifugal force, through perforations into an 
outer receiving vessel, leaving the chips dry. Tlie 
oil is thereby largely saved, ready to be u.sed again. 

Shop Mauds are installed in most sliop.s nowadays ; 
they are fitted witli shelves or racks to carry pieces 
of work, or tools and at) pi ia nees, and save the 
special beads, and the top tublo .swivul-> for doing damage and untidiness caused when the.se things are 
angular cutters. A reference to tiie article on allowed to knock about on the floor. In the best 

page 3401 W’ill enable the reader to niideistaiid tlio practice, each lathe and luaehine is supplied, with 

application of the various parts of these machines. a stand olos<* to it, and eonvenient to the operator. 

Continued 
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A SHORT DICTIONARY OF MACHINE TOOL PRACTICE 

Se« also Dictionary of Machi^k ani> Fitriso-siior T£RH8, pagf? 3409. 


AOJUaTINQ SCIlKWS-xUsetl for 

moving Blidea ao^l for setting parts 
to (iefioite positions, . 

Allffillnir — Getting parts in line, 
Sttc^wTathe spindles, etc. 

lathe head witlioiit 
belt stepped cones, but gears only, 
to obtatit the speed Thangt^. ^ . 

Apron — The part of a lathe carriagt* 
which' hangs' dowii in front and 
carries the < olasp'hut and gears for 
sUdiug and surfacing. ^ . 

Axle ‘ grinding Machine -A <leslgH^ 
somewhat re^mbling that of a lathe, 
but with two grinding heads instead of 
turning rests. 

Axle - turning Lathe — X^Sed for 
rapidly linishing railway axles, 
usually turuiug l)oth journals simul- 
taneously. 

BABBITT METAL • Employed 
largely for spindle bearings. 

Back centre -The hinder centre on 
the poppet in lathes and grinders. 

Back-gear — Toothed wheels used to 
gain power and transmit it hack to a 
spindle. 

Backing-off Lathe- hie with a re- 
ciprocating slide-rest, to cut the 
clearance behind the teeth of cutters. 

Backshaft — The feed - shaft when 
placed at the back of a Iatlie-be<l. 

Ball-turning Rest -A swivellimj slide- 
rest for turning spherical portions. 

Band-saw Machines— Largely em- 
ployed for cutting metal. 

Bed — ^Any base or lower portion on 
which slides are set or moved. 

Bell Chuck —A hollow elmck in wliich 
work is gripped Mitli a number of 
set-serewB set radially. Alsu termed 
rhuf'k. 

Belt Polishing Machine -A type on 
which runs an endless belt charged 
witli iK)lisliing material, adapted to 
go into curves which could not be 
touciied by wheels. 

Belt Shipper— A handle moving 
forks wlileh “ strike ” or push a 
driving belt from one pulley to 
anotiier. 

Bench— A prctl.x applied to certain 
small inaehiiios, as bench drilling 
machine, bench lathe, bench grinder, 
wi»ich are not fastened on inde- 
pendent standards. 

Bevel Gear Cutting Machines- These 
use eitlier rotary cutters or, witli 
more accurate results, planer tools. 

Bolt-screwing Machine, or Bolt 
Cutter — One, which cuts the threads 
on holts, revolving in a spindle, by 
means of dies in a sliding carriage, 
or vice versa. 

Boring — Performed either in the lathe 
or in special inacliines. 

Boring Bar — A cylindrical bar In 
which boring cutters arc fixed. The 
liar may have a large l»ead to carry 
cutters ; fhe bead nia> slide insicad 
of moving the work. 

Boring Head— A cylindrical head car- 
rying a number of cutters around 
its periphery. 

Boring Lathe— One used for prcjiarim., 
wheels f<ir iui.dng. It only Imres 
and faces the hub. A slide-rest or a 
special popp*‘t is fitted. 

. Boring Machine s—Elther of hori- 
rontal or vertical tyiies, with one <ir 

. several spindles. 

Boring Mill— A lathe having its axis 
vertical, witli table, and cross-rail 
carrying a tool-saddle. 

Boring Rest — Dsed to steady and sup- 
port either work or boring tools. 

Box Tools — Cutters held in cast-iron 
boxes with steadies to ensure uniform 
results In turning 

Brass*flnlsher*s ^athe— A type of 
lathe with a chasing rest, and 
usually a turret. 


Breaking Piece — A pin or portion 
Introduciid Into mechanisms, such as 
planers, to shear off when a danger- 
ous strain accidentally comes on the 
driving gears. 

Break 'Latne— One with a wide gap. 
and an extra ri*st mounted on a pillar 
by tlie.faee plate, besides the re-st 
and poppet on the bed. 

'Broaching — smoothing out round 

^ holes with broach or reamer. In 

. .America the Mord means driitino, 
. and , broaching machines are em- 
ployed. 

Bush Grinder— A machine f 4 >r lapping 
or giinding out bushes in tiardcned 
work, with a grinding wheel. 

CABINET LEGS — Machine standards 
which are east as cupboards for the 
reception of tools, etc. 

Cam Cutting Machines— Either mill- 
ing or grimlitig mactiiries using 
hirmers. 

Capstan Rest — A tool-rest carrying 
s«‘V»Tal fools ill a circle. Also termed 
a turret. 

Centring Machines -For drilling 
<'entri‘-holcK In shaft-«*nds prejvarafory 
to turning or grinding. 

Chamfering Machine A type of 
lathe employed to chamfer or bevel 
nuts and bolt-hea<ls. 

Change-wheels— Toothed gears used 
t oobtafn .‘.pee<l ratios in scrcw-ciit ting, 
etc. 

Chasing Lathe— One useil for the pro- 
duction of screws by a die, or with 
tools traversed from a hob. 

Chuck -.Any appliance used for grip- 
ping wjirk to be tooled. 

Chucking Lathe— A face tyne of lathe 
employed for tooling objects held 
ill u chuck by one cmJ only. 

Chucking Tools— iiong drills and 
reamers used in ehuekiHif lathes. 

Circular Milling Machine - A design 
ill which wheels, etc., are rotated, 
and cut by milling cutters, instead 
of turning* In the lathe. 

Circular Motion -A fitting on a 
shaper which rotates to shape curved 
\)ieces. 

Clamping Plates Employed on most 
machine tools to hold work securely 
during tooling, or to grip the twls 
ill their rests. 

Clasp Nut • A divided nut whiidi 
may be disengaged at will from a 
guMie screw. 

Cold-Iron Saw -A circular saw, rotat- 
ing at mwlerate sis?cd (unlike tlie 
hot-inin sawd, for sawing cast lugs 
and forgings. 

Collet — An intermediary fitting to 
hold cutters, drills, dies, etc., in 
spindles. 

Combination Chuck— A lathe i^huc-k, 
the jaws of whicli can be. operated 
iiidepeudeiitly or simultaneously at 
will. 

Combination Machines - Those'whicli 
are capable? of performing various 
<‘peratioii 8 , instead of only one, m 
boring, drilling, and milling, planing 
and grinding, planing and slotting. 

Compound Rest- -A slide-rest with 
superimposed slides, affording niove- 
iiieiits ill two directions. 

Concentric Chuck— One in wdiich the 
jaws are moved slmultancjmsly. It 
is also termed ieff'Cenlring. 

Cone-plate — A form of steady-rest. 
Comprising a disc bored with differ 
ently-sized taper-holes and mounted 
4.11 a bearing-pin. It is set iipriglit 
lacing the lathe-head, and one taper- 
hole receives the end of a piece 4 if 
W4>rk, which is then 4 lril!e 4 l. 

Countershaft — An intermediate hhuft 
witli belt pulleys by whieh siM*e 4 l 
changes are obtained, and machiiKs 
started and stopped. 


Cut-off Rest -A transverse rest used ' 
in capstan lathes to part off work. 

Cutters— May be turning tools held 
in a bar, imring tools, facing tools, 
or milling cutters. 

Cutting -off Machine— A type 
evolved from the lathe. It has a 
hollow spindle and a cross-slide, part- 
ing off shafts and bars with perfect 
actuiracy. 

Crankshaft Lathe— Tliis is a massive 
form, with a number of slide-rests. 
Cylinder-boring Machine— Either of 
Imrizontal or vertical design, the 
latt4*r l)t?liig preferred for very large 
iM.res. 

DEAD CENTRES— Those which do 
nr >t, r4? volv4*, as opposed to live centres. 

Diamond Tools —Diamonds are em- 
ployed t4) true up grinding wheels of 
emery. 4>orimdum, carborundum, etc. 

Die A 84'rcw-cutting appliance used 
in machines. 

Dic-head -One which holds several 
chasers radially, th»»se being remov- 
able for sharpening, and may some- 
times release or nitwe outwards to 
clear the thread after cutting it. 

Disc Grinders— Machines employing 
discs of steel uikui which sheets of 
aliraslve eloth are cemented. Very , 
uceiirate results may be obtained In 
this manner. 

Dividing Head— A fitting which has 
proviBi4)n for l4)4*klng a spindle in a 
number of positions, representing 
divisions of the circle ; used for 
t4)oUiig polygonal obje<;ls and for 
cutting gears on the milling machine. 
Also termtMl ituie^ centres. 

Division Plate— A disc fitted to a 
lathe-head, or a dividing liead. It has 
several circles of holes to effect 
divisions aroumi a circle. 

Dog Chuck —A chuck with Jaws 
moving in slots. 

Double —This prefix is placed before 
many types of machines having 
double heads or spimilcs, etc., or 
possessing double-acting meehanl^Pi 
U) increase output. 

Drifting Finishing out lades of square 
or 4 it her shape with a drift, having 
s4*rrationB, or teeth, forced through 
the holes by power. 

Drill — A to(d which originates holes ; 
fiat, flutc(' and twist-'drills are the 
principal. 

Drill Chuck — A small chuck with long 
jaws oiierated couceiitrlcally. 

Drilling Machines— May be of vertical 

* - or horizontal designs, with one or more . 
spindles, provision for angling, hand 
ortJower fcetls. 

Duplex— This is a term applied to 
machines ^ when iiortions are dupli- 
cated, as duplex rests. 

EDGE MILL— A milling cutter that 
acts by teeth on its sides, ('ailed also 
a side mill. 

ElliptlC'Chuck— A special lathe chuck 
possessing a sliding portion, by 
4*lllptical objects are turned or bored. 
Erroneously called oval chuck. 

End Mill- A milling cutter operating 
by its end teeth, as distinct from- an 
edge miU. 

Ending Machine— The same m a 
rotarg planer ; empbiyed for trim- 
inhig the ends of large girders and 
Columns, etc. 

Engine Lathe- One of complete type, 
f4)r sliding, surfacing, and screw- 
cutting. 

PACE LATHE 4)iie that has no 
poppet, work iadng held on the plate 
or chuck only. 

Face Min - An end miUt but of large 
Jiarneter. 
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Face Plate— The disc screwed on ihc 
hitho spindle nose, and slotted to 
receive ho{(|ing-down boMs. 

Facing Arm— This is an attachment 
to a boring bar, by which the end 
portions of bored work are faced 
across* 

Feed Mechanisms— Devices employed 
to feed slides or spindlc.<4 at detinite 
rates. Belt-concs or gears or friction 
wheels arc useti to clfcct the neces- 
sary cImngOB. 

Fixture— An appliance for setting and 
ii Jding a piece of work on a machine 
in a dcniiftc position, wliicli may be 
repented exactly for other similar 
pieces. Jig is aiiotlicr name. Some, 
as for drilling, liavc guide Imshes to 
control the position of tiie drills. 
Flexible Shaft— Used in connect ion 
with portable machine tools. <lrivlng 
them In any position by tlio flexibility 
of the shaft, wldch is produced by 
coiled wires or a number of joints. 
Floor Plate— A large tee-slotted plate 
on whicli massive work is laid uiid 
tooled by portable machines sliiftcd 
about, and bolted unywliere on tlie 
plate. 

Forge Lathe — A massive latlie em- 
ployed for turning forged work, as 
shafts, etc. 

• Forming — Turning irrcgularly-slianed 
pieces with tools of the same prolllc. 
Frame^plate Slotting Machine • Tins 
is a special tjijo for locomotive work, 
having several slotting lieads al>ovc 
a long tabic on wliicii u pile of frame- 
plates lire laid. 

Friction - clutch— Employed exten- 
sively ill ma(*lilne*to(»l work, Imfli 
for comit'Crshafts and in imuiiine 
cinistruction, for throwing iiu*vc- 
ments in and out (piiokly. 

QANQ — Applied to a set of tools, 
such as gang mills, whicli arc 1ml it 
up of several separate cutters. 

Gap Lathe — A latlic with a break in 
the bed to receive large objects. 
Gear-cutting Machines -Tlicsc em- 
ploy citficr rotary cutters or recipro- 
cating plaiK'r tools. Tcctli arc 
pitched out W’itli dividing wlicels, or 
worm wlicels. Macliines arc si'ini or 
entirely automatic. T(‘eth derive 
their shape from tlie cutters, or from 
formers or Uunplids, or arc gener- 
ated l>y tlie meciianisrn embodied iu 
the machine. 

Grinding Machines— Tin eini)l(»ying 
rotating wheels, and u.sed for llnisliing 
plane surfaces, curves, hoh s, and cylin- 
drical portions. Eitlicr tlu* work or 
the wheel may move, or both. 
Grinding Wheels —>Vlicels of emery, 
corundum, carboriindnm, oraluiidum, 
used in grinding unichincs. 

Gun Lathe— A very lieavy type for 
turning and lioring guns. Steatly 
rests arc einploye<i to support tlie 
great weiglit. 

HA0K-8AW MACHINE -A rccijtro- 
eating tyi)C, carrying an ordinary 
blade ; it lias u vice to liold work. 
Hand —Applied t(» iiuiid - operated 
mechanisms, as liand -drill, hand-feed, 
* hand-lathe (one with plain slide-rest). 
Headstock— The driving liead of a 
lathe or grinder. Also called the //re 
/lead, lixed i)oppet head, or fast head- 
Block. 

High-Speed— Uelates to the abnormal 
speeds possible l»y the use of high- 
speed steels. Lathes and otlier 
machines are mucii nuKlifled in 
driving and feeding details and 
strengll».of parts. 

Hob>\A short screw' wlilcli guides the 
nut in a cliasing lathe. Also a cutter 
for producing worm • w lieels. A 
master tap over whicli screwing ilies 
arc cut. 

Hobbing— Cutting worm and spur 
gear teetli by a rotating hob. the 
gear blank rotating continuously. 
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Hollow OpIU— M ade so in order to 
pump oil through to the cutting 
point ond wash out the cliips. 

•Hollow Mill— A hoUow' cutter which 
passes over a bar and reduees its 
diameter ; usually held in a turret. 

Hollow -splndlelLathe— One with u 
hole bored right through the spiudic. 
to pass bars, which are turned ami 
cut oir. Spring chucks are idaceil 
on tile nose. 

Horizontal — A prefix used in eon- 
iieetlon with drilling, boring, and 
milling machines wiiich have their 
epiiidlcs lying liurlzrmtaily. 

INDEPENDENT CHUCK— A chuck, 
tlie jaw'8 of whleii can be moved iiulc- 
l>endcntly of each other. 

Indicator — An instniinent wliidi 
magiiltles error in inachiiie move- 
incuts and enables dehcate tests to 
be made. 

KEY8EATER, or KEYWAY CUT- 
TING MACHINE -All adaptation 
of the slotting machine, for cuttji»g 
k(‘yway8 in wlieej-bnrcs. It lias a 
reciprocating tool. 

LAPPING MACHINE— A kind <.( 
lathe w'hich revolves a lap. charged 
witli abrasive powder ; useil for 
truing out holes. 

Lathe - X machine which rotates work 
upon a plat«* or cliiick. or belween 
two centres, and cuts witli turning 
tools. 

Lead Screw or Leading (»r Guide 
Screw Tlic luasitcr screw of a lathe, 
by w'lileli threads of various pitclics 
arc producetl. 

Line Shafting -Tiic main sluu'ting 
driven by the prime mover, and from 
W'liicli eoijiitersliafl.*. are belted. 

MACHINE VICE— A vice witli inov- 
able jaw, to hold piec«*s of work for 
tooling. 

Maga'zinc Feed— A meehuui»iii wiiieli 
teeds separate pieCcH of work into a 
machine, instead of employing an 
attendant. 

Mandrel — Tlie s)iiiidle of a lathe-liead. 
Also a separate spindle on which 
Work is held for tooling. A mandrel 
press Is used for forcing work on and 
otf. 

Milling Machine -One whieli employ,-, 
rotarv man y-toot lied cutters. 

MuItlple-spindle Drilling Machine- 
one with several 8)>indlcs to lirlll a 
number of Iiolcs simultaneously. 

NEST GEAR— A set of toot tied g(>ars 
mounted in sueh a manner that 
ciiungcs of speed can In* obtained 
by ditferent combinutioiui. 

Nut Lathe— Used for facing aiifl 
ciiamferiiig nuts, held on a inandrcl. 

Nut-tapping Machine- A machine 
using long tans, wiiich pass througti 
the nuts until a string of tliem is 
done. 

OIL — Used for lubricating inacliinc 
parts and cutting tools. 

Open and Crossed Belts— .\. meuns 
of reversing the motion of a pulley. 

Open-Side Planer — A planer in wlileli 
one. standard is omitteil, leaving 
stmee for largo work to prujeet over 
the table. 

Open-spindle Lathe - A /oA/oo- 

spindir type, with a large slot Into 
whieh the operator’s liand readies. 

PIT PLANER— A largestyle of planer, 
in wliieh th* housiiigs and rail travel 
over work supported in a pit. 

Planing Machine— A reciprocating 
type of machine. In wliicli the work 
usually travels on a massive table 
under the tools ; sometimes the tends 
move. 


Poppet— TJie loose deadstock of a 
lathe or grinder. . Called also tlic 
taiUtockf fooutock, or slidinp hcdd. 

Profiling Machine— A inilling ma- 
ohino, the cutter slide of which is 
controllod by a form resembliog the 
work outline. 

Pump— Used for suppl.ving oil or suds 
under pressure to cutting tools, 

QUARTERING MACHINE -- Km- 

ployiMl for drilling the crank-pin 
lioleH at right angles in locomotive 
wliei'ls after tlicy are pressed on 
tiielr axles. 

Quick Return— Tlie rapid liackw’ard 
inidlon of slides during the non- 
cutting stroke. 


RADIAL DRILL- -A drilling maeiiine 
inning a idvoted arm, enabJing tin* 
lirill to he moved about over tlie 
work. 

Reamer — A fluted tool used to fliiisli 

drilled lioles. 

Rotary Planer— .4 form of milling 
inaehine using a large face cutter 
with inserted teeth. 


SADDLE— A slifling portion wliieh 
carries otlier slides or rests. 

Screwing Machine— Kither u bolt- 
scnwvingmacliineor a pipe-threader. 

Screw Machine —A tyi»e distinct from 
tlie above. It possesses turret and 
rest, and turns ainl cuts off tlie work. 
Screw-milling Machine— A recent 
development by w'hlch screws an; 
milled instead of being turned. 

Sensitive Drill — A small type, tlie 
.spindle of wiiich is fed by liuiid lever. 

Shaping Machine— A macliine in whicli 
tlie tool is carried in a reeiproeating 
rum passing over tlie work-table. 

Side Planer— Resembles a simper, but 
tlie Ijead travels along the bed, taking 
a long cut on tin* end of w'ork too 
big t(» go In tile ordinary planer. 

Slot-drilling Machine— Used for cut- 
ting keyways ami cottar-holes hy a 
revolving cutter, endlong motion 
l>roduclng a slot. 

Slotting Machine— A vertical ram 
nuichine witli horizontal table. 

TAPPING MACHINE Tin’s operates 

taps for nuts, etc. .\ sensitive de- 
vice ol)\iatc.s l»reakage.s. 

Tool Grinders — include those for lathe 
and planer tools, cutter grinders, 
and drill grinders. 

T-slot or Tee-slot— This special sliape 
is employed to enable bolls to be 
siiil into any position for (‘lamping 
work on tables. 

Tyre Lathe Used for boring and 
liiniing railway wlieel tyres. 

UNIVERSAL — Used in connection 
witli certain inuclilncs wiiich emlxidy 
very complete nioveiimiits, as uni- 
versal millers, uiiivpRal grinders, 
(listlngiiisiung them from simple or 
“ plain ” machines. 

Universal Joint— A pivoted Joint 
employed to transmit motion to 
portions wliicli are not stationary. 

VALVE CHUCK— A lathe chuck hav- 
ing jaws by whicli a severabfac^d 
ohj«‘ct may lie turned successively 
intii several positions for tooling. 

Vertical -Applies to the position of 
spindles or rains, as in vertical 
drills and l^orlug umchines, vertical 
latlies (If boring mills. 

WALL— Used to denote wrall-drilling 
machines, wall planers, etc., wliicii 
are not seif-suHtalning. 

Wheel Lathe— A N^^ciul kind used in 
locomotive shops for boring and 
turning wheels. 







in the inner edge^ graduating it to the sides. 
Kepeat tiU the extra width is obtained. Then 
insert the wire, keeping it in one length, running 
it invisibly between the straw edg<^. Begin 
from the btK^k, pinning and stitching it on to 
the gussets till tlie right size of brim is obtained. 

Ejwo on the straw for flut ed and crinkled brims ; 
contract it for tiirncd-up and for drooping brims. 
For flat brims, case on the straw just sufficiently 
to allow each row to lie flat . Make the crown 
in the same way as before ; the wire is not 
interlaced in the edge of straw unless it be for 
a very large flat ertiwn. and in a few other 
exceptional eases. 

Straws used to bo made up over amitlier hat 
brim of .straw or buckram. If this method is 
required, pin the straw on to the shape, In'gimiing 
from the outside edg(‘. The straws may tlum be 
sown together. 

Finn, hard straws can be made entirely by 
hand, starting from the headline, one or two 
gussets inserted, and liat or toipie tinished off 
as explained. It must be wired round the 
e^ige. Four support wires laced in and out th<». 
straw are then ins(^rted, leaving one end about 
an inch in hat and the other securely nipptid 
round the outside t'dge. Finish with a row 
of straw to cover the edge wire, or line with a 
gauged chitfon, lace, or velvet lining, finishing the 
edge with the straw if desired. 

Presaing. Only plain straw can lx* sub- 
jected to the process of pressing, as raised fancy 
edges would b{j (piito flattemed and spoiled. 
At the present time very few straws can bo 
pressetl. [t is dom^ in this way. Place the 
brim flat on the table, right side downwards, 
on an ironing blanket and cloth Place a damp 
cloth over it, and ])ress with a warm iron. 
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Wbea nearly dry, remove the cloth, and. finish 
drying it by the iron' over it. 

Some plhits are more stiflened than others, so 
discretion must lie used as to the degree of damp- 
ness needed. Moisture will make the brim 
qiute stiff and flat. Very limp strands are some- 
times brushed over with gum arabic or white of 
<‘gg- 

Curved fancy sha))ed crouns are be.st ironed 
as the work is proceeding, as it is difficult 
to get the iron in the small curve when the 
shape is completed. Oval and dipped crowns 
of the boat-shape type are started witli a piece 
of straw about 2 in. long, and the straw W'orked 
round it. Press it as soon as the dip is foimed — 
it is impossible to get the iron in after tlie crown 
is finished. [92. J 

Bomud-s are made* on exactly the .same principle 
[94]. The front is worked fir.sl. leaving a piece 
o{ sf.raw at one ear long enough to finish the 
back off n(.*atly when the other part of the boimei 
is finished. Cut off e.-ich straw at the back. 
I'he enil of the straw li'ft at the ear w ill flnish it 
neatly. Make the crown separately, and .sew^ 
it on. 

Net Shapes. Hat shap(‘s made in iiu- 
glazed, French stiff net (91 1 are used for the 
foundation of chiffon, silk, linen, bi’oderie 
anglaise, and mourning millinery. The glazed 
kind of net is not woiMb making up, as it loses 
its .stitfnesH directly, leaving the net limp, 

(■ut tlie pattern in the same way a.s for an 
e.spatra shape, w'ith tJie only difference that 
]-in. turnings are allowed on a)! the parts. Wire 
in the same maitner, sewitig the wdre inside 
the turning along the edge of brim, and at tlie 
lop of .sideband. The turnings should Ik* at the 
bottom of sideband. The [-in. turnings of 
tip eome ovei* the top edge of side))and, where 
they should he secured firmly just under the 
Aviii*. Liirge shapes in ned hats will require 
a second round wire, and some supports to keep 
the brim in. shape. The supports are mulled or 
covered w ith narrow siireenet ribbon. As few of 
these as possible should Ikj used, as the wire is 
likely to show through the transparent trimnungs. 
Mull all the edges in the .same w^ay as for espatia 
shape.s. 

Anotlier method much used by good milliiieirs 
is to make tlio wire shape and cover it witb net 
<*iit to shape. Bonnet and toque brings BXe 
sometimes made of net, shaped and curved by 
pleating and easing the net. and afterwards 
Avired. 

For a lar(' hat make tlie wire shape and 
cover it Avith a single or doulile thickness 
of tulle o» chiffon. Stretch the lace across 
t lie brim, wdth tlie front on tlie oixiss* Pin round 
hea line and edge. Cut the lace round the 
brim and crown, and alloAv small tuniings. 
Wire.stitch it to the headline and edge wire. 
Cover the tip in the same way. 

Fit the lace round the sideb^d quite smoothly. 
Match the pattern, if possible, Adhere the luce has 
to be joiiuxl. Quantity of liK>e required will 
be the dhuneter of the A^ idest part of the brim, 
|dns A yd. for large crowns. ♦ 

If r*oth the upper and under brim ixte ccAW-ed 
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with lacc, twice the diameter plus i yd. to | yd. 
for crown — according to size — will determine the 
quantity needed. Guipure, and Irish lace look 
^vell with the edge of brim l>ound with velvet 
or fur ; or the upjx^r brim and crown can Ijc 
trimmed with medallions of lace edged with 
narrow Valenciennes or ruchings of pleated tulle. 

Picture hats are usually large hats of the 
Gainsborough, Rembrandt, or Amazon tyi)e, with 
tam-o’-shanter, low, high, or jam-pot sha]>cd 
crowns. Thc'y are made of lace, n<*t, tuil(% chifton 
193], crinoline, or velvet. All hut those to 1 m' 
covered with velvet, whic?li have an espatra 
foundation, have their fountlation sha|K*- made, 
of w’ire, covered with net, chiffon, or tulle. 

Occasionally the whoU? shape, is covered with same way aiid 1 rim plainly w ith a niching made 
tulle ({uillings. Handsome feathers are, their of ribbon or crossway silk, or any other simple 

chief trimming, and they are worn with or trimming that may be preferred, 

without tulle .strings. Fancy Shapes. Ciardeu party, river hats. 

Picture Hats. For ehiffiin hats make a are made of light matcuial and fancifully 

wire shape, and cover if wdth oni^ or two thick- trimmed. I'hey have a win? foundation covered 

nesses of chiffon. V(|ill the edge and hin<l with with two thicknesses of tulle or Briissi'ls net. 

velvet or double cliiffon. Gut the chilfon into 1’he edge of thti brim is covered with velvet 

2.J-in. stri};s on the cross, and join ; or use tlu' or (piillings of lace. 'Fho shape may Ix^ (‘overed 

chiffon double, and run the edges together. Sew with narrow Valem iciuH'-i lace (eased while being 

the first chiffon fold even with the brim, and sewn on), ])ctals of llowers, medallions of lace, 

let the next rows overlaj) nearly half-w'ay. bnxlciie anglaise (algiut w ith narrow Valenciennes 

For the sideband, work from headline np- lae(\ or net, or tulle (]\ullings. The brim Ixjt ween 

wards. C’over the top of crown, starting from the medallions may he covered with lace or line 

the outside edges and working round an<l round crinoline straw. Xinon silk muslin, nee-ordion- 

to the centre. pleated silk may 1 m‘ used, or batiste, edged with 

Lace medallions, or motifs, make a pretty lace*, ha by I’ibbon, oi’ narrow' straw* ; and there 

finish, and an cmi shade of lace on a black Jiat arc still an inliniti* variety of other methods of 

relieves what may otherwise be unbecoming. treatment. These hats must l)e lightly trimmed. 

Rows of transpavi'ut lace, fancy clvuiillo or Drawn silk lionncts may bi' made of tatictas 
crinoline insert(‘d Im'I ween the folds look well. velours silk. md. clulTon, or chiffon velours. 

For fancy cliiffon hats, mak(‘ a w ire shape, and First/ obtain a, [lattcni sbajic to work over, 

cover it with double cliiffon. Dover it plainly Fut tb(‘ support wires on tin* shape, turning 

with printed or embroidered cliitTon of a. small tlauii over the edge to keeji them in position, 

simjile jiattorn, such as bunches of ]>ink roses Fix liriiily wJuuc they cross each other. To 

on a W'hitf‘ ground. Line the under brim plainly cut the mat(*rial for honnet, measure length 

or witli gauged chiffon. Fdge it with narrow from (‘a r to ear, and allow twice or throe times 

Valeni*i<‘iines, and sew* another vow half an iiK’h as niueli for tulness. riien measure width from 

from edge iindenu‘ath. Gut out the upper brim centre-front of biim to ('(‘nt v of crown, allowing 
again, allowing 1 in. turning. Make a narviiw \ in. extra for each casing. Mark ctaitrc-front, 

hern round the edgt*, on wdiich should b(‘ sewn and run a casing for outside edge. I)ecide the 

narrow black, white, or ecru Valenciennes lace. position of I’oiind wires, and run casings to eoi*- 

Alake a, large round to cover the crown, respoiKl, measuring distance at centre-front and 

liem round and edge w ith narrow Valenciennes at ears, also at an intermediate ilistancc if 

laee. Sow m a bandeau. Trim tlie hat with soft necessary. Fusli in th(‘ wires, making the out- 

satin ribbon, making a bow at the side, ami side wire long inough to go round the back and 

another on the haiub'aii. For this hat, J yd. wrap over two inches. Pin net or silk on shape, 

of dc uble-width printixl cliiffon, 12 yd. narrow* ceiUrc-froiit to centre-front, the silk to reach 

Valenciennes laci', 3.1 yd. of 7-in. wide satin the ears only. Fix outside wire round back, 

ribbon are required. *" ‘ Draw up each easing in turn to required size. 

Motor Hats. For motoring, slia^x's <*an 1 h^ ami tix wires to outside wire. Regulate the 

made with a ro jnd brim, or a ])eak in front, of fulness cari'fully and secure threads. Nip cai^h 

the mushroom shape, with eight-gored crown. support wire in turn over the outside wire ; when 

Where stiffnc/ss ^s required for tlie interlining of the last one is thus lixed, the pattern shape will 

brim, peak, or 1> nd for headline, use lirm canvas come freely away. Fix the round wires to 

or double stiff net. Wire as for shajie-making. siippoit wins, and tic them firmly and in- 

Tntcrline the crown w'itli canvas or quilted linen. visibly wherever t)»ey cross. Cut away^ any 

Linen hats are made of double stiff net, su|K'rlluous silk in centn; of crown, tuni it in, 

cut to shape, and wired round the edge and and finish tlie ci'own oil neatly. Bind the back 

once in centre brim, (’over top and bottom of the bonnet witli a jiicce of silk, velvet, or 

of brim with linen, tack and machine-stitch net, and trim it with velvet, flowers, passemeu- 

round edge once dr thrice. Finish crown in the terie, tips, or any light trimming. 

Continued 
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SHIP CHANDLERS 

In many seaport towns. \isuaUy in premises 
abutting the (piays, or hidden away in small 
streets running off tlie water’s edge, there may be 
found shops in which the groeer, the baker, and 
candlestick maker seem to unite in one ])er9ona1ity. 
Ship (diandlery is the comprehensive term applied 
to the stock of the proprietor whose business 
is to supply th<^ wants of seafar(*rs. If tlu^ port is 
frequented only by sailors who never get beyond 
the benjns of the Coastwise Lights of England,” 
the nature of tlie stock w'ill most probably <!onsisfc 
of comestibles, but if the harbour is one where 
ocean-going vessels put in there will he one, at least, 
important shop where a great variety of stores can 
he obtaiiuul. 

The bu9ines,s is one in which some experience 
at first hand is desirable if success is to l>c won, 
but there seems no reason why an enterprising 
ironmonger, or a grocer with ambitions not bounded 
by butter-kegs and sugar- boxes, should not (‘ngage 
in it. Wo recommend those who (Xiritem plate such 
an enterprise to read the articles beginning on pages 
:n)41 and 3572. 

The Shop and Fixtures. A big rent is 
not essential for this busincvss. Ship chandlery 
implies trading between man and man, and con- 
venience rather than styht is to he souglit. A shop 
with a good dc]>th, a fair-sizeil wimlow and a big 
doorw'ay would meet the ease. The depth is 
necessary to allow for a big display inside, where 
a. survey on the part of the purchaser is lik('ly to 
I’emind him of this or that article not on the list in 
his hand. A comparatively small window should 
suflReo because the stot‘k— except in the lamp depart- 
ment — does not lend itself to effective display. Wo 
think the big doorway will need little comment. Ft 
is inviting, and if the side is used to dis[ilay tackle, 
lamps, bkx^ks, ropc.H, etc., it is fairly certain to 
tempt the passing skipper, or his steward, purser or 
cook, to stop ami examine the wares. 

The tixtiues on the provision side will be like 
those of a grocer’s shoy); in the hardware depart- 
ment, about half the available shelves maybe divided 
like those in an ironmonger’s store, the rest being 
somewhat deeper from back to front, and higher Ik*- 
tween the shelves. 3’he reason for the.se differences 
is to be found in the fact that a fair ])roportion of the 
stock is not kept in parcels. Such articles as eleats, 
chocks, blocks, thimbles, and the like, are galvanised 
and kept strung on cords, the bundles being placed 
in the fixtures in full view of the customers. 

From the ceiling, and possibly from one wall, 
half- inch iron tubes should be fixed in hangers or 
bracketa^ these being provided with S luwks for 
receiving wares which lend themselves to hanging 
up for display or storage. A substantial counter 
with plenty of good deep drawers in it is necessary, 
but the ship chandler need not woiTy about show- 
cases, brass rails, window fittings in bronze, and other 
expensive accessories. 


The Stock. The f)roprietor of a bu-sinesa such 
as we are describing will have to f)ossess, or acquire, 
a .sound knowledge of market grooves somewhat out 
of the ordinary. Any sum betw'cen three or four 
hundred and as many thousand potinds might be 
invested easily, and, opportunity being propor- 
tion »te, profitably. Some of the stock — that which 
nqiresents the recpiirenients of every single trip a 
ship makes — will be turned over six or eight times 
in ii year, whereas the (capital loitked up in other 
departments may not l)e moveil more than oiic(^ or 
twice. The ))rofitM on the former class will have 
to be eut ni^arly as fine as those on grocery and 
provisions for home (‘onsumption. On the latter 
they should show margins e([ual to those mentioned 
in the article on ironmongery [])age 3572], and pos- 
sibly even a little more if local competition be not 
too keen. 

Departments. Although the stock will 
be kept under one roof, and more or less mixed, it is 
useful for our [nirpo.se to classify' it. First there will 
be the food store's, including packed food, ships’ 
biscuits, ilour, yeast, spirits, soap, candles, oil. 
brushes, and the hui\dred ami one items wilu'h are 
necessary for feeding the passengers and ('rew' 
ami for niaintaining the eomtort of the boat at the 
standard jwrmitted or ])re.serilH‘d by the ow’ri(*rs. 
'I’his is the department which must be visited every 
time a .shij) puts into port. It will be the mainstay 
of the small concern, and therefore must be kept to 
the front. Next to it in importance will be the 
slock of small marine hardware. Here we should 
ex|>ect to find shi])pmg tackle in wrought and 
malleable cast iron (galvanised), brass, bronze, and 
wood. Here are just a few of the many lines 
wdiieh might be carried : llloeks (a single list 
before us enumerates thirty di.stiriet types, and shows 
hundreds of ])atterns which do not include the 
common elm pattern with Ilgnum-vitae sheaves), 
gaff, boom, and other bands, ('bains, cleats, bushings, 
deck lights, hinges, and fastenings, hooks (nearly 
40 sorts), nails, mast fittings, rowlocks, sheaves, 
shackles, thimbles, swivels, and turnbuokles, or 
.straining screws. 

The foregoing, with wire, rone, and hemp cordage, 
constitute quite common stock, and as the business 
expands room will have to bo found for anchors, 
ship.H’ Ijells, cooking and heating apparatus (the 
latter soinetiirie.s including stmm radiators), pump^K 
steering gear, capstans, windlasses, etc. 

Lamps. Lamps caruiot l^e neglected. The stock 
to be seen in a well-etjuipped business includes 
side, anchor, and masthead signal lamps, some of 
them listing up to £5 and £0 per These 

are made with copper bodies and fitted with 
what are known as dwqdric lenses. Among smaller 
lamp.s mention may be made of those found in the 
engine-room, gimball lamps for the cabins, and 
cargo lamps for the holds. From tho sources 
where these are procured, the ship chandier can 
draw such goods as fog-horns, streaking- trumpets, 
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niegaj>honcs, oil-fecdt'i s, water-dippers, forecastle and 
hunker lamps, fillers, measures and funnels for oil 
and other liquids. A demand for a certain class of 
lamp-glass ware for rep]a(*ement may W (^x|)ectcd, 
and tools for shipwrights and sailmakers should not 
be overlooked in making up the scheduk? of stot-k 
recpiired for a start. To the tiuds usually required 
by a carpenter must be added such siK'cial forms as 
caulking and crease irons, s(*ra])ers, marline-.s]>ikes, 
sheathing hammers, caulking mallets, sail hooks 
and prickers, and sailors' pahus and needles. 

Naval Brass Foundry. Under this head 
a few lines may he devoted to the consideration of 
fittings in brass or bronze which are s^K^dally likely 
to be in demand in yachting centres wIktc. some 
pretensions to style are maintained aboard. This 
/lass of stock will include strap, hook, and ]>Iain 
hinges, hasps, port lights, ventilators, deck lights, 
ships’ bells from fi in. diameter u]) to })ossihly 20 in., 
name-plates, cleats, cnrv(*d and fair leads, rowlocks, 
straining screws, boathooks, step nosings and 
})latcs, hand and cabin rails, atid brackets, not to 
j)icntioii scores of other itiuns of general brass 
foundry. So important is this <lcpartment that it 
pays to (‘ultivate a trade in r(‘pair work to pattern, 
and S|x'(‘ial flnrts for reqilacing in case, of breakdowns. 
'Po mil such a, section profitably it is ncces.siiry to la* 
in toncli will) a brassfoundcr who ran gnarant<‘c 
prompt- and special attention to shipping orders 
without rc'gard to their intrinsic vahu'. It is often 
a matter of great- imiiortance that a. replacement 
slumld he obtainable within a strictly limited 
time, and then' is small consolation for the shop- 
lvec])er who receives an expensive* fitting an horn- 
after a boat has sailed. Much the same r<‘iuark 
applk's to the galvauisc<l ininwork. A contract 
with a lirm who do galvanising for the jobbing trade 
may end in so much hiisincss that- way as to w'ar- 
ranl, in due course, your chandler in putting down 
In's own pot.” Ill that case there would lx* otluT 
op])ortimities for iiiakiiig ]»rolits. 

Ill towns where st(*am- boats and pack<‘ts put in, 
such stores as boiler mountings, Inb? k’alors, tulx* 
brushes and s'Ta])crs, shovels, tiles, engineers' 
tools, hihricatiiig oils, cot ton- waste, and «*ngirie 
w i])ers find reaely sales, ami, on the Kast t^oast 
at any rate, fishing tackle would have to he handled. 

As a husiiH'ss grows in im])ortanee, th«* proprietor 
may exjieet to be consulted about charts and 
insiniincnts for navigation, but before that comes 
to pass there ought to have grown up a call for 
lif(*buoys, comjwjsses, and bunting. 

Working Department. Sooner or later a 
successful ship ( handler has to faci* the question of 
a workshop stall. Unh ss he is prcpured to neglect 
jiossible soun'cs of profit he must have a smithy, 
with a elev(*r, resourceful man at the forge as 
well as a comjietent eoppersmith. Besides, then' 
will he o])])ort unities of fixing rooking ajiparatiis, 
filt-ering systems, sanitary equipments, not to men- 
tion joVibing work for maebine men atid fitters in 
e.oiinection with engine repairs and pump parts. 
Siiftieient work to keep a forge, a lathe, and a drilling 
mat'hine busy n'ay lie eorilidently looked for if 
the plan is adopted of boarding every boat that 
puts into port, with a vi(‘W vo soliciting orders for 
stores and work. 

Terms of Business. Something about pro- 
fits has been already written. As a fair jiereentagi* 
of the turnover is likely to bo for eash against 
sailing, list priej^is are not iiniforndy obtained. In 
pleasure resorts, however, full [irk'cs for easli are 
sometimes obtained from wealthy owners of yachts, 
the one thing demanded lM*ing a prompt service. 


As, however, these list price sales not infreouently 
rover a telegram and earriage from v’orts, the 
gilt is apt to he rubbed olT the gingerbread. 

Shin ehamllery, however, is not all done on a 
eash basis. Seafaring folk are no better off than 
many landsmen, ami eredit has to Ix' given just 
as is the eiislom in an inland town, and with about 
equal risk of making bad debts. Fleet-owning 
foinpariies usually have their own chandlery stores, 
and buy ilireet from tiu* sources <)|kui tothe.t*hand!er ; 
but when a letailer does get a foothold with sueh a 
company, he has to give the n>'.ial terms, monthly 
or qiiaifiTly accounts, siibjet-t to pn'arranged dis- 
I'ounts. Owners of smaller v(‘ssels, who run their 
own eoast bouml craft, may expect to pay on the 
return tri}) basis. Whether that jilan is .safe and 
profitable is a matter wlikh has to he derided in 
every <*ase on the Ntanding of the «)wner or his 
represent at ive. 

SILK MERCERS 

'rliere was a time when the silk mei‘c<‘r was one 
of the richest and Imsu'st of shopkecjK'rs. In 
f..otidon tlu* neiglihoiirliood of Lndgafe Hill was his 
habitat, and tin* eomilry sipiire or well-to-do farmer 
visiting the* metropolis invariably called on him, 
and took back as a present to his lady twenty yards 
«)!• so of silk for a dress. 'I'lu* business was an im- 
portant and flourishing one even ii]) to fifteen or 
twenty years ago, for then every lady luul at least 
om'rieh black silk drt‘ss — ‘‘ one that could stand by 
itself as an iudispensabh* article of her ward- 
robe. But tiiu(*s liav<* changed, and the modern 
silk meiH*er. d«>ing a n‘tail business in silks and 
velvets solely, is now seldom to be mot with. The 
largi* drapery stores, with flu*ir silk ilepartments, 
and the rage for tli(‘ h ss (‘xp(“nsiv(‘ silks, are mainly 
responsihh* for this. In tin* old days lOs, to ]2.s., 
and even 15s. to lSs.,]>er yard was by no means an 
niuisual pri<*e! to pay for silk, while nowadays Is. to 
lOs. fid. for good qualities is t‘onsidered quite 
enongli. Bui tlu'ie is no reason why, t'ven in 
thesi* iinregenerati* days, and in sjiite of the rage 
for cheapness, a man with the reijuisite experience, 
taste, ami, above, all capital, should not make retail 
silk nicr<<*ry an (“xtremely profitable outlet for his 
energies and eajiital. 

Experience and Giher Requisites. 

fii the warehouse* of a, wholesale' elealer in silks 
the nee(*ssary experieme may he gained. Silks and 
velvets go toge*t he r, so that the* youth wlieise father 
or friends can ensure a capital running into »»t le*ast 
four figure's woulel g(*t, to know the business in siieh 
an e'stablishment. If possible, he* shonlel emdeavonr 
to go for a year or so to some of tlie large* manu- 
faetorie's in Lyais, Zurich, or (^mio, so that he 
may be taught the making of silks from the begin- 
ning, the varie*tie*s, and (he ])rim<* costs. There 
are seve*ral inanufacturers in England who, eif late 
ye'ars, have lK*eii preiduciiig silks more suitable* than 
formerly for the home market. 'J’he youth could 
ge*t geiod expf*rieiu*e in such facita ies without going 
ahroael. Siidi ex])f*rienci'. is, )iowe*ver, only for the 
privile*ge‘el few, and would lie out of the rtmeh of 
meist aspiring silk im rcrrs. But the y n<*e'tl not. lie 
dise’on raged. The. majority eif the successful silk 
meree'rs of (o-day wei<* dra]M*r.s first and silk mere<*r« 
afterwards. A very thorough f raining may Ih' 
ohtaifwel in the* silk ele])artme*rit eif a large dra|M‘ry 
husiiH*ss, ami ])re)vid(*el the youtli lias the nc'cessary 
taste and liking for this, the liighest graele of tho| 
drajiery husmc'ss, tht*rf; is ne) re‘ason why he shonld 
not Kucceu'd. In fae't, the usual e^volution of the, 
silk in<Toe?r is by rising from the ranks in dra fiery 
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to ti)C fMMitkm silk buyer in a iilrapory bust* 
UC89, nnd no on to biwincfle on hin own aocoimt We 
will endciivoiir to treat the subiect, first, from thci 
etandpoint of the man who wishes to retail silks and 
velveU only on his own account, and secondly, 
silk mercery as a department of drapery. 

The Money Required. The articles sold 
may ho classed as luxuries, thcii’cfore a first-class 
neighbourhood must l)e chosen for o|>ening. TImj 
question of capital is therefore all-im]M>rtnnt, for 
not only nuist the <*stablishment itself be fitted up 
in first-class style, but the goods sold are expensive. 
It might be |)ossjblo for a man who knows the silk 
JAnd velvet trade intimately, and who in buying for 
a large drapery house for years has gain<>d the con- 
fidence of the mniiufatqurers, to begin on a ca])ital of 
from £1,{)(K) to £2,(KK). But it must l)e distinctly 
understood that unless he is sure of the backing of 
Jiinnufaclurers in the way of extended credits, such a 
sum is not a safe otic. When a young, energet i<* man 
has been the buyer for tlic silk department of some 
W'clI-knowm dra]M.*rv house for some years, and has 
demonstrated bis capability .Miid bu'^incss aptitude 
by making the department — an extrmnely “ tricky ” 
one, always — a succc^is, he may gain the confi- 
dence of the silk nUTchants and manufacturers w'ith 
whom he has come iucontncl so that the sum men- 
tioned may serve; for then there is a possibility of 
obtaining a certain class of goods on sale or return, 
and easy payments may be arrangtsl. But it 
is desirable that at least £4,0(H1 should be forth- 
coming licforc a start is made, and tlutn the manu- 
facturer will Ix' thi^ beginner's good friend. 

The West End Establishment. With 
the capital named, the shop selected would In* a 
small one in the fiest neigh txnirhood. let us lake 
the West End of London ns an example, and 
assume that a suitable shop with one wimiow is 
chosen in a locality like Oxford Stn'ct. 'I’lio rent 
W'ould not bo less than £500 a year, and the fittings 
would cost about £300. The ideal fittings would Ik* 
in light oak, plain, .substantial, and g^sid. On one 
side of the interior a plain wall fitting with “silk 
fixtures” would be erected. The “silk shelves” 
are sy)ecially made, shallower than the usual dra|>ory 
fixtures, and tlu* recpiisite length (22 in. to 24 in.) 
to bdvo a })iecc of silk. 'Phe fixtures could fa* made 
to come xveU out from the wall, and may be ]»ro- 
vided with false f>;u‘ks to give an apjx*arance of 
fuhicss. On these .shelves are j>laccd velvet-boxes 
for slock, either millboard covere^l with green 
linen, oi preferably the boxes might be of imitation 
light wk to match the fittings. At first a set 
of dummy boxes might be employed, for it can 
scarcely lx? exi>eeled that the beginner would fill up 
his shop wdth stoi’k even if he had the necessary 
capital. On the opposib' side to the shelving silk 
show tables should be i)laeed. Those are narrow’ 
tables, and from the tables to the ceiling there 
would b<; mirrors with brass brackets fixf^l here 
and there, from which the varieties of silk are 
draped in neat and effective folds. Such a device 
serves the double purfKxse of displaying the goods 
to the best advantage and of making the most 
of a small stoc*k. Plain but handsome chairs of 
light oak, a plain counter of the same material, 
and imitation parqueite (linoleum) in light oak 
squares'^ for the floor, w'ould complete a charm- 
ing mterior. The window interior should be fitted 
with mirrorB up the sides and perhaps half-way 
up the hack, and a few' brass brackets and brass 
stands (these not costing more than £5 all told) 
for disi^aying the goods. Although electricity is 
preferaole^ for lighting, the shop should be heated 
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(with gas or otherwise), in order to keep the goods 
in prime conditioa. liie oost of fitting and wiring 
a amall shop ( including two outside lamiis over the 
window) should not exceed £20. 

Buying, Tlie cautious man would be care- 
ful to select mainly silks of the plainer sort for a 
start, and a few expensive brocades and fancy goods 
in short lengths for dis))!ay. The fashions being 
so fickle, it is next to ifn()ossible to advise what 
particular kind of material to stoch. The alert man 
would know what was to Ihj tfie fashion of the 
season, and buy accordingly. lie would (^issumiiig 
a £4,0()0 capital) lay out about £2,()(X) on an opening 
stock, buying only “safe” sales, and taking every 
]>reeautioii that foresight and experience has taught 
him to buy the “right thing.” nhere are plenty 
of wholesalers in London from whom he may buy, 
but there can be no <loid)t that the man who can go 
to Lyons, Zurich, or I^uris has bid ter chfmi^es, slicing 
be buys at first hand. He has moie frequently 
the advantage of bargains and longer discounts. 
In L 3 'ons, silks jire sold either by the metix) or by 
the aune (115 centimetres); in Paris usually by the 
metre, '.riie usual credit, buying fioiri the mtanu- 
fiw'tureis or mauufaeturors’ agents on the London 
market, is 1| ]>er cent, discount for 30 days. Buying 
from the wholesale houses the discount is 2^ jK*r 
cent, for four months. 'Plie praetiee in Lyons, if one 
can secure the “long diseoiinl,” is “13 f>er cent, 
and 2 jicr cent”; in Zurich it is Ij per cent, for 
30 days. The experienced man knows well the 
advantage of such diseounts, and there is little 
trouble in calculating the price j)er yard. One 
aune equals 1*15 metres, or 1| jards. Buying 
with long discount at Lyons, silk costing about 
2 fr. |H'r aune would, with the discount off, come 
out at about Is. Id. per yard on the English 
eounler ; a cost of 3 fr. fiO f>er aune would juean 
Is. II Ad. |M.T yard net, and so on. In Paris, on 
the other hand, 5 jkt cent, is the usual diseount, 
and goods costing 2 fr. jut mctri' woidd moan a 
not cost of Is. 4Jd. i>er yard in Ijondon. while 3 fr. 
(K> ]Hn’ metro would come out at 2s. fid. per yard. 
There are many agents for the cheaiK'i* silks and 
v’ch'eteens in London, or the buyer ma^' go for 
these to the Manclicster manufacturers direct, 'riic 
terms in this country are practically those which 
prevail in the drai^auy trade jsce ])age 2221]. 

What Is Bought. So much de]>end.s, as 
has been said, on the imaeeountable vagaries 
of fa.shioii that the judgment of the buyer and a^i 
i xaet knowledge of what is going on in fashionable 
di'essinaking and milliner v' ciieles are essi'ntial 
in choosing an oiien stock. Velvets may be a rage 
at the i)eriod our iH-gimier intends to start. It 
will be his business, therefore, to choose with taste 
and diseriniinalion llie t?orreet shades and qualities 
in black and coloured silks and in velvets. If 
coloured silks have a vogue, an assortnu^nt of 
fancy moire antique, moire velours, taffetas, 
brwhe, surahs (cheeked and stri[3ed), inervs, sliot 
glaei^, ]>lain founilations, satins (plain or fancy 
broead<‘d), may probably be the proper goods to 
cdioosi'. Silks for trimming dressc's or hats lure 
often necessary, and for these a considerable variety 
of shades must lx» seruretL Black .silks are nearly 
alw'ay.s in reipicst, Bonnet et Cie, and Tresca, of 
Lyons, being the noted makers. The “latest” 
designs in moire velours,' moire antique dama, moire 
c'otelw, stri}>ed moire, black broc'he, black faille 
Franeais, bongaline, Irish iioplins, and black 
Iluchease satin may be the season’s requisites. But 
in starting it is not a bad plan to m^e one claas 
of silk-HMioh as Jiu^ese silk, for instance-- a 
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Speciality, and to “ nin it ” in a good long raiigo of 
the choicest colours. There are always many 
specialities in silks and satins for evening weaV 
and for bridal gowns to be thought of. A judicious 
selection of whatever is the correct thing for tlu^ 
season having been obtained, the pioees should W 
laid longways in the lixtures. The propr way to 
store silk is, of course, end on, but llie Ix'ginner's 
stock would not be large enough at tirst to admit of 
this without giving a soinewliat ejupty ap|M*araiico 
to tlie shop. There are velveteens of ailh'ient coloui ^^ 
also that }nay be bought in boxes of 2t)-yard 
lengths. These are the things to make six^cialities. 
A low-priced silk or velveteen costing ])rohahly 
Is. 8d. to Is. 9d. ])er yard will sell readily, if the 
shade and ap]K*arance is right, at 2s. (Id. ]H*r yar<l. 
There are, besides, Englisli silks retailing at Is, to 
Is. ()d. iHjr yard that would have to he kept now- 
adays, and Japanese silks, dyed all colours, have* a 
(piick sale. These may cost anything from HJd. to 
Js. JHT yard, and will sell well at Is. to Is tkl. 
Although it is considered somewhat out of the 
province of the pu-e silk mercer, th<‘re is no reason 
why made-u]) silk blouses and silk skirts should 
not Ixj kept in slock. These, arc in no wise, out of 
place, and Uic modern craze is for Jinule-u]) goods. 

Assistance* It would be necessary to have at 
least one assistant (1*40 a year, indoors), unless 
(he begin tier resolved to wtak the business with an 
a]>})renti(‘(^ only to help him. An ajiprentice wouhl 
serve three y(‘ars, receiving no salary, hut he would 
he useful in matiy ways, su<*li ns eleauing Ihe inside 
of the windows and doing the general dusting. At 
lirst the outside wiudovv-clcauer might also .serve 
as porter and message* l)oy, for a regular iue.sseng<*r 
is not usually neeessary iti a small business, tireal 
care must lie taken in measuring the silk for sale, 
as a few inches wrong makes a great di(T<*renee in 
the* profits, anti the goods an* expensive. The assis- 
tant should, therefore, h<* looked after until his 
exactitude in this respect is established, and the 
ajipreutiee ne(*ds careful traiiiiug. Silks arc usually 
mea.sun‘d by the fold. 


The SilK Department, As an adjunct to 
a. regular drapery bouse, the establishment of a 
silk dep.irl merit is, of course, mueli easier to aeeoin- 
plish than an indejiendent start, for tin* draper's 
ereilit is established beforeliaiid w'ith the manii- 
faetiirers and wliole.sale houses; inoreovei’, his 
eustonu*rs are already sei ured. All that is ne<*essary 
to develop the business is to lay out from £1,000 to 
£l,o00 in a silk stock on the lines that have already 
been indicated. Oeeasionally tin* thriving draper 
may, by arrangement, secure a large eousigniueul 
of silks for show ]jurposes, on sale nr return. Hut 
the same care must be exercised if the depart meiil 
is to be made to pay, althougli tlu; dr'a|K*r has 
greater advantages in being able to em]tloy silk 
remnants directly in the inilliiicry and dressmaking 
departments of the house. 

LooKins fo** Business. Kevert ing to tho 

pure silk inereer, it is necessai'y that he shoulcl 
eiideavouf to increase his sales by cultivating the 
fashionable dres makers and milliners, TIip.m* 
ladies should lie assiduously looked after-, as ojipor- 
tunity occurs, not only in order to sell them silk 
for dresH-pieces, but also silk linings of all kinds, 
largely used nowadays tor good dresses, (;oats. 
mantles, etc., little lengths of velvet and coloured 
silks for tHnimings for hats, dresses, <rtc., and things 
of that sort. The dra^xyr with a silk department 
has an outlet for these oddments in other parts of 
ihe house, bxit the silk 


Momewlierc to plant the “ scraps,'’ which are by 
no means inconsiderable, and all of which mean 
money. 

The All-important Question. Providing 
that the young man is a keen buyer, and buys what 
will sell, his )a'oiit.s should l)e considerable. The stock 
is heavy, and ought to lie turned over at least 
three times a year; therefore Ik* must have a prolit 
of at least 331 jicr cent, on the turnover in plain 
gootls, and 40 ])er cent, to oO )M'r cent, on fancy 
goods. (lood plain silk costing 3s. Od. to 3s. Pd. 
]»t*ryard will sell readily at os. (Id. to (Is. (id. jier yard. 
It is no uncommon thing for a buyer who knows his 
market, and who is able, to buy in fair cpiantity, to 
)»ay 4 h. Id. to -ts. 3d. per yard for a. ei'itaiu class 
of superior ^tutt’ for which the eustomer will pay 
(is. (id. to S.s. (id. ]KU‘ yard, and tliink she is gc*(t.ing 
a bargain. Hut (he cheaper silks, although they 
bear a smaller profit, have the leronijicuse of a con- 
siderably ‘piieker sah*, and they bring customers 
to (lu* eslahlislmienf who.se taste in silk it might 
he possible to (‘dueale to a higher standard — 
of prolit. 

SILVER AND ELECTRO-PLATE DEALERS 

It would be folly to open a shop for the sale of 
only silver and eh'rtro- plate without eonsidt‘rable 
capital, 'rnie. lh(‘re are siicli sliop.s, but tb(*y are 
few ill number and old-establisbetl, with a eounee- 
lion tliat lias taken years to build, ami are found 
only in the heart of our larg(*st and wealthiest cities. 
Then-fore, we ^hall (’onsider the Inisim'ss as allied 
to that of a jeweller. 

The jew'eller is sure to know something about 
silver and eh'ct ro-plate ware, and vvlielluT his 
ilistrii-t justifies him in adding (lu* silver depurliiionl, 
provided he has the n(‘ee.ssary i-apital. 

Opening Shop. 'J’he aspirant to a new 
hiisiiiess will tind, under .lew'<*llers (page 3732 j, 
hints rega?-diug tin* sel(*etion of the site, on the 
basis of a £‘)00 eapilal, .An additional i*20d 
to £250 is necessary if the silvia- branch be 
undertaken as well, 'riu* )»r(‘liminarv (‘Xjicnses 
are largely in titling up the neeessary show-eases. 
We advise tbc! jiurehase of good-fitting eases, the, 
essential <{U.-ilily of wbieli is air-tight ness, which 
means being practically dust-proof. Dust soils silver 
ami electro- plate, lienee the leed of <Iealing only 
with exfierts in that bianeh of cabinet -making. 
Hut you may by ehaneo get Iiohl of some goo<l 
sei-omlhand eases ; but if unable to prcK-urc^ uni- 
formity in design ami colour, it is well to tmrehase 
new eases, as uniformity or harinony is essential, 
ami alterations arc- expensive. J’lKi distinguishing 
ebarac-teristie. in ca.ses should lie brightness — in 
other words, as inneb glass as jiossible, iiieluding 
inirroi- backs, and on no a(*(*oimt should wooden 
shelves bn used. The. cost of a lase will vary 
aeeording to size, design, and the wood used. 
Iwi‘ave i*bony colour alone. Ebony in itself is 
ex])ensive, and its colour is de])ressing. The 
minimum cost for good eases w'ill Imj about 
£30 each. Two or three will la^ reipiired for an 
attractive display. Fittings will ]>robably run into 
about £100, ami £150 will be left for stork. Ju 
business as a jeweller, the retailer should have no 
difficulty in getting the usual terms from the w'hole- 
sale houses, varying bom one to three inonth.s’ 
credit, with difTereiit discounts. Some firms give 
5 ))ei* cent, for cash in one moiitJi, 2^ }H*r cent, in 
tw'o inonth.s. and md- at three months ; others give 
2i jier cent, at one month only. The beginner will 
likely have to pay something down, miles** ho itf 
known ill the trade. 
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Stock* The purcha.se o£ stock requires careful 
consideration. The nature of the district must be 
considered, the class and quality of the goods likely 
to be in demand, whether useful, or ornamental, or 
both . Most retailors stock both classes, but preference 
in quantity is given to the useful. It is presumed 
that our retailer has some f>ractical knowledge of 
the trade technicalities, such as the ditference 
between silver and base metals, when the latter is 
plated with silver. On a manufactured article 
there is always the Jiall-mark, and the publi<‘ 
demand it, the only excof)tioii being on eopics of 
antique silver work. 'I'ho liall-murk for (ireat 
Britain is a “ lion passant ” ; on Continental and 
American manufaelure is stain|X'd the word 
“ Sterling.” 

Silver. Silver is used in two forms — solid, and 
made into artkrlcs of itself, or deposited through the 
pnxjesa of electro-plating on hasi‘ metals, such as 
“Nickel silver,” soinetirnes called “(Jerman silver,” 
and on Britannia metal, known in the trade as 
“Pewter.” The difTeronee in the two base metals 
can be detected by sound, by giving the article a 
slight tup; the “ nickel silver” will give a hell-like 
ring, whereas the “ pewter ” gives only a dull thud. 
The latter is also very soft, and more easily worked ; 
it therefore constitutes the ehea])est material sold 
as electro- plated ware, and rc'ceives only one coat 
(»f silv’er deywwif. All the articles of better t{uality 
are made in “ nickel silver,” plated with one. two. 
or three coats of silver, tcehnic ally termed “ plated.” 
“ A (juality,” and “ At quality. ' Tlie article with 
the one coating has more often stamped upon it the 
two letters “ E.P.” 8ome linns use the letters 
A, B, and (•, C denoting the poorest cpiality. 
The first quality is usually ap))lied to table ware, 
sjioons, forks, etc., as these are subject to the greatest 
amount of wear. 

't'he nucleus of the st^k should he carefully 
?<electt*d, and several houses must bo visited in 
making the s(‘lectioii. (Vrtaiii lirms coniine them- 
selves to certain articles. Again, even in the same 
article, houses may vary a little in price. But there 
is quality and linisli to In' considered. What may 
look alike in two ditfcreiit windows will oeeasionally 
look totally difTereiit when under close insjiection. 

The jeweller should coniine himself ]>rincipally to 
tlie .silver and licttcr (piulity of electro- plate. 
People look to the jeweller’s sliop as a guaraiiti'c 
for quality. Of courw*, in .some distric*t.s, the better 
quality would rather cxfHjnsivc, so we ie|«Nit 
that from the new start the retailer must find out 
the nature of the demand in tlie district, erring on 
the side of caution. A good n:iddle-clu.ss neigh- 
bourhood can Ih‘ relied upon for articles of a quality 
that will stand wear and tear and yet keej) their 
ap|M'iirama*. 

The bulk of domestic items should lx* in silver- 
plate, on “ nickel silver ” — namely, tea sets, cruet.s, 
entree tlishes, butter ami prc.scrvc dishes, trays 
and salver.s, spoons and forks. But smaller 
articles, such as .single salts, iHqi|icr.s, mustard-jKits, 
sugar-sifttTS, butU.T-knive.s, preserve s])oons, and 
uftemoon tea-spoons, should lx* mostly in silver. 
There an^ side litics, both useful and ornamental, 
such as candlesticks, flower vases, .servietU* rings, 
inkstands, and separate ink-bottles, and toilet ware, 
which iJliould bo idiielly in silver. Owing to the 
present cheapness of silv'er, most little nick-nacks 
are made with it. 

Where to Buy. Where to buy is a difficult 
question to answer. There are at the present so 


many manufacturers and wholesale houses that make 
and stock silver and electro* plated goods. The belt 
trade pa{Jor is the “ Watchmaker?, Jewellers’ and 
Silversmiths’ Journal,” and therein will bo found 
the names of selling firms. The threo leading 
centres are London, Sheffield, and Birmingham, 
in England; (llasgow, in Sc*otland, and, in n 
minor degree, Dublin, ju Ireland. London manu- 
facture, however, is usually the most expensive. 
As a ride, it is heavier and lietter finished, and the 
demand, of course, is principally in the West End 
of the mctroj)olis. All ndv'ortisers invito retailers 
to send for catalogues, on receipt of business card. 
Once it is known in the trade that you are stocking 
silver goofl.M, the ubiipiitous commercials will not 
long in calling. Bcincniber that what may sell 
in one distric t does not always sell in another. 

StockaReeping. Having gathered your stock, 
see that you take care of it, for nothing is more sub- 
ject to the influence of the atmosphere, and more 
(‘Hjwcially is it so in winter. Finger-marks ought to 
he removed at once by a chamois skin kept for the 
])urpose. 1\) be continually allowing silver to 
lx‘coine oxidised or tarnished means a lot of work 
in renovating, and the freshness may l>e taken oft* 
in the laaxcss. Nothing looks more* seedy and 
nnatfraclivc than ilirt y-looking silver. You not 
only lo"!* the .sale, hiit your repiilalion and profit 
wull sutler. 

It is onlv tlu‘ cx|X‘rt who can get the mirror- 
like surtiK c on silver, and the all-]K>wx.‘iful medium 
is rouge. It is not a pleasant material with whioh 
to work, and in the* ha mis of the novice there 
would be destruction through it in other w'a^s. 
IW in.-taiu c. if it g(*ls on to wood or cloth, it is 
difticult to get out ; in fact, the more you rnb it, or 
wash, the more if w'ill spread. But there arc* many 
brands of plate-pow'd(*r, of various (pialities and 
degrees, hut hy sampling the best you can easily 
find out which is the most suitable. Always u.so 
a soft chamois skin ; keep it i*lean, and only for the 
one ]>urpose : the lx*st result is thus obtainable. 

Profits, f’rotlt will vary aciiording to the vwiriety 
and quality of your gowls. Photo frames are the 
least reinuiierative of all articles, and are, in fact, not 
worth stocking, although the jew'i*ller must keep 
tliein. 'fhe retailer ought, if possible, to price on 
.W jH*r cent, profit, this high rate* luung necessary by 
reH.son of ex t)(*ns(*.s, the detriment to sUxk throngli 
atinu.splieric influence, ami having to sell at a big 
diseount designs out of demand. Some firms issue 
priced catalogues, subject to 33^ per cent., which 
is equal to the above riO per cent, on (;()st price. 

We find that silver and electro-plate are sold by 
other branches of retail busiiie.ss, notably by iron- 
mongers, dra]X‘is, stores, fancy -goods shops, and 
even cheinistvs. The “ pewter ” article is chiefly 
found in the ironmonger or cutlery shops; the others, 
outside of the stores, generally confine themselves 
to silver nick-nacks, being able to do so, as they come 
under the exeni[>tion clause of the licence fa*, which 
is, up to o dw't., free ; above that weight, and up 
to 30 O'/.., fis. ]X‘r annum. Over that weight, 
unlimited, it is £5 10s. tx‘r annum. The lieence is not 
nmeh, but it is an item to be considered W'hen 
coni|X*tition is so keen, lender the nature of his 
busiiiess, the jeweller or silvtTsinith is bound to 
]M).sse.ss one or the other of them. Thow' w'ho carry 
onl^ electro- plate am also exempt, W'hich is 
bornewhat of a hardshi[> on the legitimate silvor- 
smith. 
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ITALIAN 

By Francesco de Feo 

PREPOSITIONS 

Exmu’isK XblX. 


Pre|K>8itious (from tlio f^atin [tr(Vpom:n , to place 
})pfore) in Italian alwa\s picccde tiic wtualf? they 
govern. They indicate u la^lation between two 
words, as: Venik con not, (\>inc witli us. 7/ fihro e .sh 
la Th(' book is on the table. I t utju da Homa, 

I come from Koine. (^>ia niti mi d'tao. Agidd chain. 

Prepositions may be divided into »Sini]>le an<l 
C‘om pound. 

Sim]»le preposition." are : di\ of ; <i, t<j : in, in and 
into: roa, with ; on : /av, for; Z/v/, //v/, ainone 
and between. 

[See page 2045 for the prt‘positions di a, da, in, 
can, ftu, pt r compounded with the article. | 

Compound pre[>OHitions are: acatnfo a, l»eside : 
divtru a, behind; dirim pitta a, opposite to; a 
caifiohL di, on account of, etc. l\Iany v\ords an* 
sometiiueK used us adveidis, and sometimes as pre- 
positions. Kxamples: sopra, u[>stairs : 
iu tdrofu, on the table. Miiny words which an- real 
adjectives or parts id \erbs are used also as pre- 
positions. Examples : dnrantc, during ; ica tta. traniu, 
except ; nanostantt , notw itlislanding ; lumjn, alont* ; 
medinnk, by means of, etc. 

The ]>reposition is imariable. 

'J'he prepositions most freipieiitly used are : 
cunfi'o, aiiaiu.'<( nranti, before (lud 

dopa. after of time) 

altpc, besides .s(a;n, without 

/m, /rn, aiiKuig, I'Ctwceu .'^atto, under 


The above prepositions an' sometimes followed 
by di, especially it they precede a personal pionouu. 
Kxamples: Piipn di Ui, after you ; tra di nai, a morn; 
us; sniza di Ini, without him ; vo/Zo di tv.vrr. imdei- 


it, etc. 

iienzn (di) also mean.' 
^arri tnorio, Kut for him 
at di Id di, on the other 
side of 

at di qua di, on this 
side of 

accanto a, near, liy the 
side of 

per mezzo di, by means of 
i niece di, instead of 
ad (mta di, in s[)ite of 
tnniji (lo^rti-dgoe) da, 
far from 

in farcin a, in front of 


■ but for, ’ as : St nza di tin 
[ should have been riead. 
aftorno a, around 
innnnzi a, dininr.i a, be- 
fore 

rii/nardo a, eoneeruing 
cirino (vee-ehee-no) a, near 
pi r manranza di, for 
want of 

a causa di, on rrecoitiit td' 
Inskme con, together with 
in quanto a, as to 
fin da, Hiiiee 
fi/io a, until 
tc. 


Soinetmies tw'o siini»ic prepositions are u.sed 
together, as: da per mi, by myself; at di td d4 
fiume, on the other side of the river. Prepositions 
are ocreasioiially ]daeed after their eomirlemeid, 
when th(5 coniplement coiiHists of either (1) ]»ro- 
nomitiai or adverbial particles united to the verb, 
or of (2) adverbs of place. Examples: Gli si misi 
davanti =s ai miac davanti a lui. He put liiiuisi'lf Iwdore 
him. Pcnadkci 8v -- pensak su cid, I'hink over it. 
Qui %'icino := viciiw a qtu do Inoyo, near heir*, hd 
dentro — deniro quet tnorjo, in there. 


1. 1^‘i non imparera mat niente, pen-lie gioc'u 
sempre duraiitr- la h'/ioiie, 2. Inveee di cento lire 
ne abbiamo rieevuto soltanti* eimpianta. lai 

villa di eui h- ho parlato si trova al rli la. del Tainigi. 
4. Siatiu> stati obbligati di rimandare la parteiiza 
lino a luiu'di per mam imza di dauaro. 5. Se avelr^ 
ft-eddo sed('le aet-anto al fuoco. (». Dlrinipelto a 
tmi c' e una r asa da littare, 7. Ihuiate, 11 c’ e d mio 
eappello ; non vi c-i .sedete sopra. 8. Eeeetto 
(piesti rlue, tutti gli altri rjuadri non valgono 
nir-nte. 9 Parliamoci ehiaro, fra noi non ei devono 
essesi' mister i. I(). bo faro per amor vosti’o. 11. Pill 
rli (juaranta ju-isom' j-estarono sepolte sotto le 
rna(-efM*. 

EsKiuizK) 1)1 Lkttlra 

“ In r he po.sso ithhiiliria ? ' ' dissc il<»u Kodrigo, 
j>iantandosi- in piedi nel me/y.o dt-lla sala. 11 .suono 
<l(‘lle parole era tale ; ma il moth) eon eui erau 
profi'r-ite. voleva dir- eliiaramente : l>ada ;i ohi sei 
davanti, pt'sa le parole, e sbrigati.’’ 

P(‘r- liar eoragvio al nostro Ir-ft (^ristoforo, non 
(•’ era mezzo .pin siciiro e pin spt'dito, ehe prenderlo 
eon nianiera arrogante. Kgli ehe strrvti sos|)eso,* 
eenando le parole, e fat-endo sebrreie tra le dita 
le averuarie della corona ehe ti'imva a eintola, 
emne se in rpialchr'rlumi rli quelle sjKMasse di 
tnrvare il suo t‘st')t-rlio : a rpir-l fund^ di don Ktalrigo 
si sent! sidrito vr-nir sulle lahhra t»iii parole (tel 
!)isogno. Ma [Hmsanrlo quanto impr)rtasse di nrm 
guasltur* i falti Kur)i o, eir') eh' ora tissai pin, i fatti 
altriii', eorressr': v. lernptTr:) le friisi ehe gli si oruii 
pi-esr-ntalr* alia nu'ute, tf disse. er)n giiardiriga 
umilta ; " Vengr> a proporle nn atto Hi giimtizia, 
a pi-egarla d'umi earita. C rt' iibmini di mal alTurc^ 
hamio mr-Msr) iimanzi il nomr' rli vr)ssignoria illus- 
tri.ssima, per jar paunr a uii p('»verr) eiinito, e im- 
|a*ilirgli rli com])ire il sut) doverr-. e |»it soverr-hiarid’ 
rbie innocent i. ixi ])uf». eon una jarnda, eonfonder 
cr»loro, re.stituire al rliritto la sum forza, e sollevar 
qitelli ;i eui e fatt:r una rarsi crudt'l violenzu. 
bopuo; e potr'ndolr) ... hr coseienza, I’ onore . . 

bei mi parlern della mia r-oseienza, rpiaiidr) 
verioa coufessarmirla Ir-i. In quanto al mir) onoreK* 
ira da sa[»err- ehe il eustodr- ne sono io, e io solo; e 
ehe ehiim([ne anliscr* eiitiarr^ a parte erni me in 
questa (Mira, lo riguardo «-ome il tr'inen’irio ehe 
rolTende." Fi-aCristr')forr», avvertito da qneste ptirole 
file r]ur>l signorr- er‘reava di tirare al ]>eggio lo sue, 
|M-r vtMgr'i-e il diseorso in contr-sa, o non dnrgli 
Inogo di venire alle slr('tte^ b .s’iin})t‘gn6 taiito f)iii 
alia sotferenzM.risolvetto di maiulHr giu^- (lualuiutuo 
er».sa piaeessr* aU’altro di dire, e ris])osc siibito, eon 
un lono .'joinnu^ssti r “ »Se lio detto eosti clio lo 
rlispiaeeia, (* stato ii»-taniente eoniro la niia iii- 
leiiziotK'. Mi eorregga pure, mi riprenda, se non so 
pai-hire eomr> si conviene, ma si degni ascolt-«rmi. 
Per amor d(*l eielo, {kt quel Dio, al cui e()y{)etto 
dobbiaiiJ tutti comparirc . . .” e, cosi dieeiido, 
avevMi pi-eso tra lo dita, o mettev.i davanti agU 
oochi del suo accigliato^ ascoltiitore il teschiotto 
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di legiio^* attacoato alia aua corona, “non s’o.stiu» 
tinegare unaghistizia <*osi f A,cile, e cosi dovuta a dei 
povorclli. Peiwi che Dio ha sompre gli oc^chi sopra 
di loro, e chc le loro grida, i loro gciniti soiio ascol- 
tttti lassu’^'\ L’ innocenza « potentc al suo . . 

“ Kh, padre ! ” iriterruppe brusoainente don 
llodrigo, “ il ris]H'.tio eh’ io porlo al 8uo abito 
d grande : ma st? qiuilclie cosa f>()tes.se farnielo 
diinenticare, stirebbc il vederlo indosso a uno eho 
ardisso di venire a farnji la spia in casa.” (Manzoni, 
“I Proniessi Sposi,” (^ap. VI.) Contimicd. 

Notes. 1, Tn what can I oblige you ? 2, planting 
himself; 3, be quick; 4, hesitating; 5, the beads 
of his rosary; b, on this behaviour ; 7, of others; 
8, certain ill-eomlitioned men; 9, oppress; 10, 
regarding my honour; II, to come to the p(»int ; 
12, sutler; 13, frowning; 14, little wooden >kull ; 
15, on high. 

IRREGULAR VERBS 

Second Conjugation— < ontinu(‘d 
Verbs in ere (short) — eontinued : 

Prediligere, to love partially, to prefer 
ViXfit Jh' f . — Prrdiit ^ssi^ pirdilt pnddf 'isi w. 

Fast Part. — PrvdiMfn. 

Premere, to press (impers. : to lx; of iiu- 
)>ortanee) 

Past Dcf.-' T\n' regular forms prrDH'i, pmufsti, 
etc., are more eommon than the forms /ar-w/, 
pri\iSf\ pri’sst i'o. 

Past Part. — Prexn ido ( f^resso). 

Presumere, to presume 
Past Jh.f. — Pronxmei^ prrsutnesti, etc. (regular), 
and pras u pras i( nsv, pres a usaro. 

Past Part. — Pres m nto. 

Produrre {prodnart), to i)rodu(‘e |see add a r re, 
))aKo. i)082 1 

Proteggere, fo protect 

Past — Prtdv.ssi, pro(iS.si\ profx'sst nx. 

Past Part. — ProUito 

Pungere, to sting, to pique 
PastDt f. — Punsi, ptinse, pthts( ra. 

Past Part. — Puntn. 

(’onjugate like pungcre ; I'oinpangrrr, to afUii t. 

Redimere, to re<leem 
Past Def. — Jiedensi, raiense, trdrnsero. 

Past Part. — Hnlrnto. 

Reggere, su|)i)()rt 

Past Ih f. — licssi, rcssv, ressero. 

Ptist Part. —Petto. 

Conjugate like rUggtre : sorr^ygrre, to sustain ; 
rorrvggcr', to eorreet. 

ReprimerCg to repress 
Past Ih'f. — Rvprrssi, repressr, x'e prrs.srro. 

Past Part. — Itv.presso. 

Ridurre [ridneerv), to reduce [see addurrr. 
j)age 5082] 

Riflettere, to ietle< t 

Past Ih f . — The regular forms riflettri, rifltUf slt, 
etc., are much more common than the forms 
ri/lessi, riflasse, rifiessrro. 

Past Part. — Pifldtuto^ eonsidcrrcd ; riflvsso, re- 
verberated. 

Rifulgere (/>oe/.), to shine 
Past Diif. — Rijxdsi, rijaisc, rifulsao. 

Past Part. — Rif also. 

Rilucere (p^ai.), to glitter, to shine 
Past Dtf» — Rilmsi, ritmsv, rilnsst ro. 

Th<s verb has no Past Part. 

Risolvere, to resolve 

Past Ihf. — Risolvetti, risohrsti, etc. (regular), 
and risolsi, risolse, risolsero. 

Past Part. — Risolnto and risoltv. 
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Scegliere* to choose (prou. sheV-ke-ehreh) 

Ind. Pres. — Scelgo, scegli, sceylie, seeyliamo, see- 
glietfi, scelgono. 

Past Def. — Scelsi, sedse, scHsero. 

Fniiire — Sceglierd, sccglkrai, etc, {scerrd, scerrai, 
etc.). 

Jmperat. — Scegli, scchja, scegluww, sceglitle, seel- 
gano. 

Suhj. Pres. — SceJxja, sedga, sfdga, scegliamo, 

scrgliate, scdgano. 

Coudit. — Sreg/icrei, sceglieresti, etc. (srerrei, seer- 
r('stf\ srvrrehhe, etc.). 

Past Part. — Sedto. 

Coiijugab* like scegliere : trascegliere, to choose 
among; presceylkre, to select. 

Sciogliere {snorre), to uiitio (proii. shd'dcc- 
ehrvli) 

Jnd. Pres. — Rriolgo, sciogU, sritMflic, scioglumo, 
sc iogt I etc, sc i dgo no. 

litiperf. — Sciogfievo, scimjlivri, etc. 

Past Def. — Sciotsi, sciolsc, scidsero. 

Jmperat. — Sciogti, sriohja, scoHjliamo, scioglHte, 
scidfgano. 

Snhj. Pres. — Sciotga, sciolga, sciolga, sclogliamo, 
sciogi iaic. srldga no. 

The forms sriorrd, sciorrai, etc., amU sciorx'cl, 
sciioresft, etc., ha* the Future and Conditional 
insteafl of sciogli^rd, etc., sriaglierei, etc., are only 
used, in poetry. 

Conjugate like scikjlicre ‘ discidglicrc, to dissolve ; 
prose ixHjlie. re, to fr<*c. to deliver. 

Sconnettere, to disjoint, to be inc()lii‘rcnt 
[see connettrre, page 0082 j 
Scorgere, to ))erecive [see acedrgne. 
page oOS] 1 
Scrivere, to ^yrite 

P<t-<t th /. • -Scris.>o', scrissr, yrris.st ro. 

Pad Part.— Seri (to. 

Conjugate* lik(* scrirnr ; dfscr'n'irc, to describe; 
tuscrircfr, to ins<*ril)e ; preyertnre, to prescribe; 
asrriiHi'e, to ascribe; .sot lose rln rc, to subscribe; 
circftscrmn', to ciK’umscribe ; trascrh'crc, to tran- 
scribe. 

Kxhucise L. 

1. L'ulbero buono piauluce frutti buoni. 2. 
Qiiaiido sciogliero il ])ac(‘o, poln'te scegliere quello 
ehe piu vi piace. 3, (-he cosa avete scelto ? 
4. l^a doinanda fu soUoscrilta da eirca cento 
])ersoiie. 5. Mio fratello mi ha seritto umi lunga 
lettera. 0. Se il signor N. non vi avt'sse ])rotetto, 
ora non occupereste qiiesto posto. 7. La ]K)vera 
banibina }>iange, lau’clu'* si e ]ninto un dito eon 
Tago. 8. Premete il hottone, jK'r chianiare il 
ea meric re. 

Con VERS Azio?s k 

Va soventc in casa N. ? 

Di (juundo in quando (now and then), e lei ? 

Quasi inai, nui i niiei cugini ci vanno molto spesso. 

A ehe ora ritoriia ? 

Non so j)recisamente ; verso le sot to, credo. 
Ma se per le sette non sono ritoriiato, non mi usjH't- 
t^te ; potrehbe darsi ehe vada a teatro. 

Come sta la sua sorellina 1 

Molto meglio, grazie. Spero che fra qualche 
gioriio potrii dirsi completamente guarita. 

J8i dice cho la signorimv N. sjiosi ini uttioialc di 
marina ; ^ vero ? 

Ma che ; ])osso assicurarle elie non ce n’ d assolu- 
tamenb' nienU*. 

Kesta a pranzo eon noi ? 

Volentieri ; poi si andra fiiori iiisieme. 
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Kbv to KxisncisE XLVI. 

1. You have done well to come to luc; I sliull 
easily get you out of trouble. 2. He always a[.»eiik.s 
modestly of himself. 3. vSpesik tiistiiujtl>% if you 
wish me to listen to you. 4. Unfortunatcly wc 
arrived too late. o. Little by little we shall over- 
come all the difficulties. 0. 'iVII him to wait : 1 will 
come down at once. 7. Probably we sliall have an 
answer this evening. 8. It was so dark that we went 
groping. 11. The bearer is an intimate, friend of 
mine ; I recommend him to you particularly. 

Kkv to Kxeiuusic XJiVU. 

I. Come this way, sir; the way is much sliortrr. 

2. Do you wish then that F shouhl t)e comp(‘llcd 
to ask here and tliere what has }ia))pei)ed to my 
master '{ 3. One after the other all went a wa v 

and left me alone. 4. If l)y any chance that gentl«‘* 


time. 0. Never promise if you arc not quite sure 
to l)C able to keep your promise. 7. You have 
played eno\igh ; now' it is time to go to bod. 8. 
it is possible that w'e s!\all meet in Milan in April 
or May. 9. If we walk so slowly wo shall not bo 
up there even by to-niorrow'. *10. Come down; 
the carriagt' is ready. 

Key to Kyeucise XIATII. 

1. The reason.'^ you have athluccd do not justify 
y<iur action. 2. The \ault of this church w'us 
painted by a groat artist. 3. T'he fire de.stroyed 
a great part of tlu’ building. I. When they |Kir- 
r<Mv<‘d my prcs(*ncc. tin y began to spc'ak of some- 
( long else. o. 1 lia\c been running about all day: 
now' I want a Iittl(‘ rc^t. 0. I cannot eat this meat : 
it is ov<rdonc. 7. .Much has been already sakl 
on tl\is subject. S. Such a thick fog came dow'n, 
that nothing could bi' distinguished. 9. The 
cmanies (encmY) dircct(‘d their lire aigain.st fort 
H. I<t. Here i- all v\(‘ have Ixa'n a]>le to ( olU'ct. 


man who came yesterday should come, tell him that 
1 am not 'm, r>. Who knows if we shall aiTi\e in 

( 'onfinnui 


FRENCH 


By Louis A. Barbe, B.A. 


PREPOSITIONS 

'J’he l*rei»ositions in most fretpient use 
{XCipl»\ except 


a, to, at 
nprh, aftei' 
o trarttfi, tlirough 
oth ndUy considering 
(fvant, before (time) 
aver, with 

at th(‘ bouse of 
roncerHOiif, eone(‘f uing 
roiitiW agaiu'- t 
dftHM, in 

df\ of, froiu, with 
ikpnin, sineo 
(/(trifre, behind 

from, as early as 
(h ronf, Indore (position) 
(imauf, during 
, in 

(HtrVf between 
toward.s 

vu, seeing 


//oraz/s', exeei)t 
maJ{jr(\ in spite ot 

in consider, T- 

tion of 

outre, in addition to 
par, by, through 
par (HI, amongst 
pfudant during 
jHOd', for, in z»rder hi 
.vaav. wit li out 
fulou. according t(> 

,viz/,y, under 
.'iuiruuf, according to 
sa/, on, upon, about 
.satif, save 

ft aichimt, coi icen « iug . 
touching 
tow aids 
considering 


Remarks, The pre})osition d is us(‘d to iorm 
juepositional phrases, of which the most comniDU 
are : 

juaqu Of till, to, as far as zy/zaa/ a, a.s for, as to 
m/>;x)y7 <), with regard to yrdee a, thinks to 
The ]>reposition de is used to form the following 
prepositional phrases : 
ffidour de, around, about 
aa-d S 8 tt{f de, above 
uu-fkstioiui de^ bebnv 
u regard de, w ith regard to 
un-divaut de, towanls. to 
meet 

ii cote de, oexside 
du cote dt, i:i the dir(*etion of 
d force dc, by duit of 
it fkur dc, liush with 
on pres de, iic‘ur 
oil dch\ de, U^yond 
d fahri de, sheltered from 

2. The prepositions d, dc aiul ta niu.st be rejieated 
before every complement. 

3. All prepositions except eu reijuire tlie verb 
eomiug after them to be in the intinitive. 
followed by the present fmrtieiplc : Jesuis hUn loht dt 
Ijorlafjer vuirv. opinion, I am very far from sluuing 


andfurtirt dt, throicgli 
d tntilns di, unles.s 
dl'insudc, unknown lo 
ca depii de, in ^pite (>1 
tn face de, t ieing 
fante de, for want ol 
/c long de, along 
pres de, near 
prockc de, adjoining 
vis-d-ris dc, opposite 
an-dedaas di, inside 
an-dcht/rs dt, oiil'-idc 


your o]union. if ne parlira /wf.v sons cenir nom 
I'oir, lie will not go away wilhont coming lo see ns. 
C'lst tn etojatpant tpo fai appris to (jiocjraphie. 
It is l>\ (in) lra\elliiig tbat I have Uairnt gi^ography. 

I. Ill, or at, wIhui followed by I la* name of a 
town, is exprt'sscd by d. When followed liy the 
name of a eoiintrv, couliiu'iit, or large island, it 
is expres.sed by tn : U dttm net z) f*arls, Ke lives in 
/\tris. Son jtere tst tn t'lanet, II is father is in 
Kranei'. 

r>. S|)t‘aking gi rierally. " m ' is lo be traiisiated 
l)y dans wlien followed by .an articli', a possessive, 
or a demonstrative, and by tn wdien is no 

such detenu Illative : A’/A rmcontra an loop dans Ic 
hois. She met a wolf in lli(‘ wood. Kn hirer fa 
ttrre t<st cottrerfc dc nt 'aje. In winter the ground is 
covered w ith snow'. 

b. Before e\pr(‘s>ioMs of time, dans (‘xpresse.s 
‘•time whmi,” and t n “ time how long": Je ferai cela 
dons am fuare, I shall do tliat in an liour’s time 
(from now) Jc ftrai vtla en ane heare, I shall do 
that in an hour (it w ill take me an hour). 

7. t7/z : means “at llu‘ bouse ( f,” and reijiiires no 

dt :d(er it : S' it n'tsf prts ehez fai, if esl chtz soa 
eoasin. (f he i'' not ;it bis own bouse, be is at his 
z'Uisin's, # 

8. t )a ra nl i\n(\ p< adaaf both mean during ; but 
dura at implies the whole, of a jicriod, and pendant 
,1 fioinl (if time iluring a period : Mtots sommes 
risks o Ihnis dnraaf loaf ft siege, W'e reiimined in 
P.ii’ls iluring the wluzle siege. C'est ptndant le 
siegr fjat si .st lirrif et Ih hotaifft . It was during the 
si(‘ge that this battle w.is fought. 

9. Daraat may bi* placed after its complement ; 
hUc aaro eette jorfum so i h' daraat. She will Iniv'e 
that fortune during licr lifetime. 

10. Wrs implies actual movement towards! 
I'dft ftra Its mains nrs A eiif. She raised her hands 
towards heaven. 

II. Knrers is usnl figmatividy. in connection 
with feelings. seMti!>i«nts, etc.: If s'est mordre 
rtconnaissant envirs nuns. He has shown himself 
grateful to (towards) us. 

12. Tiav also apjuoxiinaUrs “ time w'hen ” : 
Sims arrietrons vtrs midi, AVc shidl airivc about 
noon. 

13. Apjuo.ximalion of “ time how long,” and of 
iiiiiubcr or ipiaiitily generally, is ex|»ressed by 
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tnviron : Nous y resterons um heure cwt'iVow, Wo 
shall repiain there about an hour. Nous avons fait 
tnviron dix milles. Wo have walked about ten mile8. 

14. After a preposUion, all {)crHoiial pronouns 
must lx? in tlie disjunctive form : Nous ne pouvons 
pas jHirtir mns vUv^ We oarmot start without her. 

15. Personal pronouns coming after a preposition 
usually rc'fer to persons. Consecjiieiitly, an English 
{^reposition followed by a neuter pronoun “ it,” 

1 hem,” is commonly rendered by the corresponding 
ftdverl): Oiinrovs la finite pour mir cp. qiiil y a 
deduuSf Lot us o|>cn the box to sec what, is in it. 

ExKRnsi: S\X\U. 

1. 'I'hc sluggard /<.♦ ) works in spite of 

himself. 

2. 'Phe sun shines for evervl)od3\ 

3. Work with zt^al ; work is the source {la sourn ) 
of wealth {fd)ouflnnci.\ f.) and joy {la joir). 

4. The invention of the telephone (/c U'ivphouv) is 
duo to (jJraham Pell, aiul that of the phonogra])h 
{Ic phonoyraphe) to E<lison. 

5. From ('ala is, when the weather is clear {dair)^ 
you iX'Tceive Dover {Doums) opposite you. 

(). Ixiani that according to the saying {le din) 
of one of the ancients (an ancient) w'(^ must eat to 
live, and not live to eat. 

7. W’rito insults {injure, f.) on sand {fe mhh)^ 
and favours (/c hiaufait) on brass {niraiu, in.). 

S. I fear (lod, and, after (lod, J mainly (|a-inci- 
pally) fe- r those who do not fear Him, 

0. We must try {Ukhn) to live on good terms 
(6tfiH) with everybody. 

10. He works the whole week, ex<*ept Sunday. 

11. A well-bred (rVer/) cliiUl jmist do nothing in 
djvspite of his parents. 

12. The holidays {racauces^ f. pi.) will begin in 
le.ss than two months. 

13. Perhaps your uncle d<x's not know where 
our house is; go and meet him, ami bring him if 
you see him. 

14. One of ,fules Verne’s novels has for (its) title 
{hi litre) “ Around the {Ic Tour du) World in Eighty 
Days.” 

15. l^’it us ])ut ourselves under this tree ; we 
shall there be sh(*lt(‘re<l from the rain. 

10. He owtnl his (the) life to the clemency 
{la dnnenn ) and th(‘ magnanimity {la wnyuauiuiite) 
of the victor. 

17. Fulfil your tiuties {Ic dunir) t«nvards Ood, 
your parents, and your (ilic) native land {la patrie). 

18. Tins same jircjudices {Ic prejufjc) are found in 
Euro))«', in Africa {rAfriqitc), and even (as far as) in 
America. 


CONJUNCTIONS 

Simple ronjunetions are not ^ery luimerous. 
The chief of them are : 


car, for 

ceptndaul, however, yet 
comtm% us 

donCf then‘fore, tlieii 
ef, and 
mais, but 
if, whether 
quCf that 

fiarcp q 


in\ nor 

uoH fdiiSf either 
or, now 
oa, or 

pfjurtant, nevertheless, yet 
qiiand, though 
pnisque, .sim^e 
quoiquCf although 
because 


^ great number of eonjunetive phrases {locutions 
coujonctives) are formed by the addition of que 
to certain adverbs or to certain prepositions. 
Some of these are followed («) by the indicative ; 
others (6) by the subjunctive : and others (c) again 
by the indicative or the subjunctive according to 
their meaning; 
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(a) d cause que^ beeau.se 
a ce qu€t according to what 
ainsi quc.^ as 

d mesure que, in proj>oi*tion 
apres que, after 
atlendu que, considering lliat 
peut~etre que, f)erha])s 
tandis que, whilst 
ru que, .seeing that 
an lie.li que, whennis 
aiomitdt que, as soon as 
autarit quCf UH much as 
depuis que,, since 
des que, as soon as 
pendant que, whilst 
outre que, besides 
taut qur, so long as 
jusqu'a ce que, until 


{li) afiaqnc, in order 
that 

7 tminsqm — «c, unless 
umnt que, l>cfore 
hien que, although 
de crainte. que. — ne, lest 
de, pe,ur que — ne, for 
fear that 
en cas qiw, in ease 
von que, not that 
jiour que, in order 
that 

ponrvu que, provided 
snus que, without 
soit que, whether 
suppose, que, suppos- 
ing 


(c) de niouiere que, in such a way that 
de {en) sorte que, so that 
si ce nest que, (*xc('pt ih.at 
si Uf)U que, unless 
trltoueut que, so that. 

'Phese last conjunctions rc(piirc the indicative 
when actual fact is indicated, and the subjunctive 
when a purpo.so or contingency is expressed^: 

]l a hieii travaHle de sorte que sou pere esi enutt ut 
de fui. He has workial w(‘ll, so that his father is 
pleased with him. Traca'dlez de niauiere que I'otn 
pere, Sint coufeut dc roiis. Work in sucli a way thal 
your father may be ])lcascd with you. 

Remarks. 1. 'Plu- conjnmtion “for" mean 
mg “ because," must be cai’cfnlly distinguisbed 
from tlie pr<‘posil ion “for" meaning “ t>n ))ehalt 
of," " inst(‘a(l (d." <‘tc, : 

Ce u'est pas jtouc cons qin j'al arhete e(s lines cm 
rous nc hsi‘ jamais, i( is not. for you 1 lia\c bougbl 
tlio.se books, for you never read. 

2. Convcrs.it ionally, mais is tVe(|ncntly used 
simply to emphasise a statement, and may then 
generally be translated by “ why " ; Voulvi~vons 
me prdcr rotre Hire ? Mais, ceiiaiuniK uf. Will yon 
leiul me your book ? Why, cc'rtaiuly. 

3. ljuc is used to avoid the n‘pctilion of crnnipe, 
as; qunud, wlu-n ; and si, if. Li the last of tbcsC 
cases it is I'oHowimI by the .subjunctive: Coiume il 
fait heau temps d qur nous u'acous rit u t) fairc. 
vans allous nous proiuener. As it is tine and (as) we 
have nothing tt) do, we are going for a. walk ; 
Quaud d fad tteau temps et que nous u'acous ricu n 
faire nous adous nous proiueucr. When it is tine and 
(when) we have nothing to do, we go for a walk ; 
Si nous n'ai'oiis rieih d fairc et qu'il fasse hcait temps 

irons nous proiuener. If we have nothing to do 
and (if) it is line, we shall go for a walk. 

4. Non filus is ccpiivulcnt t«) the Engli.sh “ either,” 
at the end of a .sentenee : Je uc tr eouuals pas, ui 
sou frhe non jilus, 1 do not know liim, or his 
brother, either. 

5. Puisquv and depuis que. both mean “ sinee ” ; 
hut, tlie former introduees a motive, and is nearly 
synonymous with " beeause,” whilst the lntb*r 
refers to a point of time ; ,Je Ic liii douuerni, puisque, 
je Ic, lui ai protnis, 1 shall give it to him, sinee T 
promised it him ; ft lua ecril deux fois depuis 
qidil rst en France, He has written to me twice 
.since he lias lK*on in P’rance. 

EvKunsK XXXVJIl. 

1, (The) (linrity is ]»atii*nt, gentle and knevo- 
lent {bknfnisaui). 

2. The compass {la fuaissde) was not discovered 
{trouver) by a mariner {mariit), nor the telescope 

) by an astronomer {astrouonir). 





t>. Neither (the) gold nor (the) giTHtiiesM (l($ 
grandeur) mak^^a) us {rendrt) happy. 

4. (Tlie) Man is unhappy only Ijeeause ho is 
wicked {mlckant). 

T). Obey (sing.) if you wish Ik.* olieyed oiu* 
day. * * 

6'. The swallows depart as soon as the first ct*ld 
(pi.) comes {arriirr). 

7. A child is no hmger iK'lievcd when lu* has 
told a lie. 

8. If (the) water sooner on (the) hii*l\ 

mountains, it is because the jMCssure {tf$ pre-^oa) 
of the air is less strong there. 

0. All men are mortal: now. you are a man; 
therefore you are mortal. 

10. If he comes to France and (if he) passi*?* 
through Paris, I shall he delighted to see him. 

11. The eaidh is never exhausted (M'epumr), 
provided one knows (how to) cnltivate it. 

12. Behave (w condnirc) in sueh a way that 
overvhodv is pleased with yon. 

INTERJECTIONS 

•‘zXpJjri from a great many words and phrases that 
are frequently used as e.velamatious, the ehief 
interjections are ; 

/111 .'*Oh ! <}arc ! Look out ! 

.l/r f Oh dear 1 11a ! All ! 

l\ah ! Nonsen.-'C ! Xev<*r flclas ! Alas ! 

mind! //c/// .MVhat ? What’s 

Ti\x ! Fncore ! t hat ? 

: Hush! 'Iloia ! Hi! 

I'rac ! Hanu ! Ham! Hem! 

i:h ! Hallo ! 0/0! 

F//Fie! . /’.s// Hist' 

1. A fre(picnt lAclamation is Ouiac / Ktyiuolog- 
ieally, it meaiw Lord ! " from tlx* Latin word 


*■ Doniinc.” At the present day, it is atwolotely 
ineaniugless, imd is simply used to c.’cpresfii hesita- 
tion or doubt, like the English “ Wtdl ! ” or “ Why!’* 

2. An e.xpression which is frtujuently heard, and. 
which a literal translation quite fails to render, ia 
Mon Dka ! It has alxmt the same strength as 
the English “ Omidness ! ” “ My ! ’’ “ Why ! ” 

3. Alhwx! whit'h literally means “ let ns go.’’ is 
used like the English wonl Come ! ’ 

K K V la ) E X K rtc is i-; X X X \T. 

1. Ik's liom nu‘s Ji'arriv(‘id ])as imm/'diaiement 
a la eormai.ssaneede la\(Tite. 2. Iln'yariende plus 
faclieux (pie riiuert itude. ,‘1. Si nous avions 
seulemeiit vet u deux siedes plus tcM nous n'aurionfj 
eu aucune id(!*e des machines a vjqieur, des eheininft 
dc fer, du tcU'graphe. 4. La ])arc.sse va. si leiitement 
(jiie la pauvretc ratteiiit hientdt. r>. La raison du 
]>lus fort est loujouro la meillcure. ti. I^cs jeimes 
g-.'iis doivent parler |)eu etiVouter iK^aueoup. 7. Lo 
houheur du mediant lie dun* pas longtemps. 8. Ce 
voleiir (‘st ai'cusi* dr; s'etre iidrodiiit uuitamineiit 
dans line maison. P. Qu'll vi(*uue veiulredi nu 
sfimedi : cc soul U s jours oii jo suis U* plus ordinaire- 
nient diez moi \v soir. 10. Et ma intenant, 
peiidc'/.-moi tranche men t, rpi'y u-t-il dc* vrai dans 
edte accusation? I i. de me suis toiijours do- 
iiiamU' poiiripioi les .Fran<;ais, si spirit U(*ls clio* oux, 
soiit si hetes eu voyage. 12. I hi lx.>ulioiir extrii- 
onliiiaire a constammenl- accompagix' k* i/rigaild 
jusepr a ce jour. Sa tele est luisi* a prix : pourtant 
il continue impuiicment. son dangereu.x metier. 

13. 1! est (‘vhcmcmeiil g('.rx'*rcu.\ ; Targent ne lui 
coiite guere a gagner, (‘t. il Ic; depmse faeilcinent 
avec U‘s pauvres. 14. 11 jiorte ordinairement iin 
costume d’une tre;i gramU* eli'igaiice ; sou lingo 
est toiijoiirs d'niie hlaiichcnr ('dalaiile. 


Confhf aed 


SPANISH By Amalia de Alberti & H. S. Duncan 


CONJUNCTIONS 

Spanish conjunctions comprise a few simpii' 
conjunctions, and many compound conjunctive 
phrases whieh generally consist of adverbs oi* 
])re|M)sitions with qat\ E.varnplc: dv modo qat , 
so that. 

Simple Conjunctions 

4’he simple conjiuictimis are; 

a/, nor // (or i), and 

6 (or li), or pt t'o j 

que, that raas but 

if xifiit j 

1. “and,” liecomes c before i or hi, but not 
liefore hie. Examples: manzamix p higox, apples 
and tigs ; sahioa c ignoranks. learned ami ignorant ; 
mad^m y kierrOf wood and iron. 

2. O, “or,” becoirit^H u before o or ho. Exam pies ; 
d'kz u onr^y ten or elevi ii ; machncho li komhn . 
boy or man. 

3. Prro and mas may be nsixl indirt'erently to 
express but.” and can .stand at the beginning of 
a sentence. 

4. Sino is only used when the first dau.se con- 
taina a negatirt opposed by an affirmative in the 
second clause. Examples: Ks htnaoxo pfro (or 
mrw) no es joven. He is handsome, but not young : 
AV) es hertnoao sino mut/ feoy He not hamlsomc. 
knit very ugly. 

Compound Conjunctions 

d fin qnCf in order that antes que^ Ix-'fore 
€1 memos qm \ 2 "^, so that 

d no scr gac f atmqve, althi^ugh 


hica qa( , altliough hax/a qta., until 

orvo qaf\ in c isi^ that taaja rpu*, as .soon as 

eomo qniera quv, however aiientms qae^ while 

COM f/7U'. therefore, so theiwio ohxfrntk qm , notwith- 

roa motiro que, so that standing 

eoa fa/ qae, provided that pam que. ill ordt'P that 

ctatafo {ndsqtir, (lie more ptayac, be(*ause 

since par max qavy however mucl» 

dadit qar, ju i-irsi* that yior aaaux qae \ hou’ever 
dado ca.^u (jio , suppO'-iug jsa' iHtVo qae I little 
that pars qae j sinee, H<*eing 

dr aiaaero qat | pia sto qae f that 

dr atvdo qa<. J- so that kraiprc qae, whenever 
de snerle qae. | xin qae, without 

dt sdi qae. s'mve xapacsfo qae. since, swp- 

df xf/arx tfae, af’fcr [xising that 

t a taafv qae. while, in faufo qae, so that 
ease tiuit q<( qae, now' that, since 

INTERJECTIONS. 

SpaniariL iire always prodigal of e.\damatk>nM 
and interjections. Besides the usual exclamations 
“,\li!" ’‘Oh!” “Eh!” common to nearly all 
languages, the following are the most nsiml : 

; hofa f to ral! attention, or a cry of vvcli omc 

/eh do/ j 

/qafdn! ! cquiv al< nts of “ hii-<li ! ” 

! end a ! I 

/ raaois ! j 

/ ! . to t'X|)rcs> silt prise or incredulity 

/ an da ! I 

/«// d( mi ! “Alas ! ” 

/ojahf ! •* Would that ! ’* “Oh that!** 
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LANQUAQKS— SPANISH 


iqtiital 'i 

idtde! I . • 

1 dak q%K dale! to express impatience 

/guedvtnoniof j 

/arre / up !*’ (to horses) 

/zape I a W’ord used to frighten cnls 

1. Familiar oonversation is inter8j>cr8ed with 

exclamations of / homhre ! / ! / Wi^a ! etcr. 

/ Caramha ! / cann.Hlro ! / canario / though in- 

elegant, arc constantly heard, and may bo used 
without offence. 

2. Religious exclamalions are used with a frecdoiu 
which might he considered profane in England ; 
but in Spain such exclamations *are jX'rfectly 
proper and inoffcTisivc, Inriiig ecpii valent to our 

‘Good heayens ! ” or ‘'Oh, dear mo!” Those 


most freipiently heard 

arc ; 

/ Jesn-s / / Dios mif) 

J / JHo.h dc vii alma I ijM' 

DiO’i / / ixdgame. JJios 

/ / Virgen. Savtisima ! 

Vocable ARY 

VorAIUJLAHIO 

He is ((uite mad 

i Es loco rernatado ! 

To linish 

Rematar 

High, loud 

Alto 

Groat 

(Jiande 

White 

Blanco 

Uiidcrl inen 

La ropa blanca 

Wood 

Lena, inadcra (f.) 

The tips of the lingers 

La yema de los dedos 

The tip of the nose 

La puiita dc la nariz 

A cavalry soldier 

Un soldado dc caballcria 

The clull 

El circulo, casino 

'riie pulpit 

Rl pulpito 

The professorship 

La cati'dra 

The })rolc.ssor 

El catedratico 

'rhe dice 

Los dados 

He boasts of hi‘iiig a 

Ha< e alardc do ser bor- 

drunkard 

raclio 

Mr. So-and-so 

Don fulano 

To b(‘ irritated 

Ainoscarst^ 

A sf)l inter 

Una aslilla 

To elevate 

]*]lcvar 

To raise 

Alzar 

To raise tlie voice 

Ix'vantar la voz 

To erect 

Rrigir, Ic van tar, const niir 

To erect a statue 

Erigir niia estatua 

The entrance 

I^a entrada 

An entree (dinner) 

Un piincipio 

To' save, economise 

Ahorrar, cconoinizar 

The postman 

El cnrtcro 

The petty theft 

J^asisi 

The ]hekled meat or 

La chacina 

pork 


The tish-hook 

El anznelo 

A witticism 

Una agudeza, un eliiste 

3'he glass 

El vidrio 

The crystal 

El orisial 

The tumbler 

El vuso 

3 he suburb 

El barrio 

3 he neighbourhood 

La vecindad 

3 he earthquake 

El terremoto 

3 ho juice 

El jugo 

3 he vine 

La vina 


Exeroise XXI (1). 

Translate the following into Spanish : 

1, Better late than never, but better early 
[vtfonto] than latt*. 2. I sent them money that 
tnoy may be able to pay the cost of the journey, 
and unless they receive it in time I fear wc shall 
not have the pleasure of seeing them. 3. Although 
I warned him that the syKJculation was risky, ho 
invested large sums in that enterprise, and should 
(in case) he Decome bankrupt 1 shall have to Ikj 
his surety, since ho is my brother. 4, Hallo, 
friend ! How are you ? It is a long time since I 
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saw you. 5, Since you will not come to see im 
here 1 am. As they say, if the mountain doe 
not come to Mahomet, Mahomet goes to th 
mountain. 

ExKRcisf; XXI (2). 

Translate the following into English ; 

1. Este homhre es muy alto — demasiado a n 
parecer. Es casi un gigante. 2. Napoleon fuo u 
grande hombro apesar de ser j^quefio do talh 
3. Se lastima uno las yemas de los dedos al tocf 
el arpa. 4. Era hombte do saber, ocuipaba un 
eatedra en la iiniversidad de Salamanca, y 
consideraba corno el ])rimer catedratico do aqueb 
cclcbre universidad. 5. Ocujmba una posicion mu 
elevada ; so alzd de la nada. Fuc cl unico qi 
Icvanto la voz en defensa de la libertad de ! 
prensa. b. Las tropas dc.sj^ucs do la gueri 
liicieron su ciitrada cn la ca])ital con grand« 
aclamacionrs del jmelbo y le van a erigir un 
estatufi al (kuicral. 7. Don fulano se amosco esj 
manana. iQuicn cs Don fulano? Nunca u 
acuerdo d(‘ su noinbro. 

PROSE EXTRACT. 

From “ Notas Sobre cl Comcroio llispaiu 
Rritanico c‘u cl Afio 1004.” 

'Fbe raisins im)K)rted Las ])asaH im|vf)rtndj 
into (treat Rritaiii arc of en la (trail Rrct ana sc 
the following kinds and dc las sigiiicntcs clasi 
origin : Th(‘ best from y ])roccdcMcias : la si 
Malaga; the V’alcn<*ia ]>crior, dc Malaga: 
kind, which comes from de Valencia, procedeiv 
Denia (Alicante) ; that de Denia (.\licaiitc) ; 
‘•ailed “ Sultana,” from llamada ” Sultana,” < 
'fiirkey ; the (Jrci'k va- Tiirquia ; la griega, com 
riely, commonly known cida vulgarmcntc en < 
in the trade by the name comercio con cl nomh 
of currants (( 'orinlli), and dc “* (‘orinto.” y la < 
that from Australia, a Australia, prodmdo n 
new ])rodu<’t, of which evo en este mercado, d 
wc shall speak later on. qui* se hablara mas ad 
lante. 

'PIk* British t.'ustoms R1 Araneel dr^ Aduam 
tariff grou|)s them all briti'niico las inclu;' 
in the same (category, todas en la misma pa 
umler the denomination tida, bajo la denornin 
" Dried Fruits,” to- cion dc Dri<‘(l Fruits 
getliiT with tigs, ])runcs, junta mente con los hige 
dates, and other dried or eiruelas, datiles y otr 
preserved fruits, although friitas secas 6 eonsru’v 
the tax makes a distinc- das, aunque el implies 
lion between “ currants ” divide las jiasas en ** cu 
— that is, the Greek sort rants,” csto (rs, las grieg 
(or from Corinth) — and 6 dc “ Gorinto,” y « 
the ” raisins ” — viz., "raisins” 6 sea las > 
those from Malaga anil Afalaga y Valencia 
Valencia and the " sul- ‘'sultana”; pagandot 
tana”; the first (currants) dercoho dc 2 cdieliiicH 
paying a duty of 2s. irer quintal ingles (50' 
Eriglisiicwt. (50*80 kilos) kilos) las primeras (ci 
and the others (raisins), rants) y 7 chelines 
7s. i>cr English ewt. quintal ingles las dem 
(raisins). 

The principal reason of J^a nizon ]>rincipal 
the remarkable difference la notable difcrencia 
in the tariff duty between el dereeho arancelai 
the currants and raisins, entre los " currants ” 
and the burdening of los *' raisins ” y de q 
the Matter with a tax of las ultimas se hall 
78. \ier cwt., lies (apart gravadas con un dcrec 
from the Agreement l)e- de 7 chelines por quint 
twe-en Greece and Eng- esta (aparto del (k 
land, by which the duty venio entro Grecia 
on currants entering the Inglaterrn, por. cl ci 



United Kingcltim is re- 
cUiced to 2ft. j in exchange 
fenr a reduction in the 
import duty in Greece on 
certain English articles), 
in the fact that TJngland 
tacitly extends the appli- 
cation of the alcoholic 
tariff to produce partially 
employed in the manu- 
facture of artificial wines 
capable of being for- 
lucntcd and distilled in 
order to produce an imi- 
tation of genuine crape 
spirit. 


During the juvsent se.i- 
son (190-1), the prices 
l)'*ve .experienced a drop 
of Ss. to 10s. per ewt., 
owing to the crop having 
turnecj (ju( to mueh 
larger -than was antici- 
pated, to the diminished 
deinirtid from the Baltic 
markets, and to the groat 
ahnndanee of currants 
and sultanas. 

Kesi)ectmg the new 
raisin from Australia, 
this fruit has re- 
eentlv made its nppear- 
aiieo* in this kingdom, 
and some fairly import- 
ant parcels hare Ikhmi 
received this year. The 
quality of tliis raisin 
an imitation of the Va- 
lencia sort : ami al- 
thoTigh, owing to the 
(•(m.serva t i ve d is pos i tion 
of the eonsiiiners and 
their attachment to cus- 
tom, the reception at 
the Ix^giiming has not 
hemi very favourable, not 
a few }x;ople are of 
opinion that it is as good 
us the Valencia raisin. 
It is therefore , almost 
eertaiti that the public 
will soon get areiistonu'd 
to it, and rf Australia, as 
is to lie supposed, in- 
erea.ses her production to 


.sc rebaja ^ 2 ohelinea 
el derechp sobre los 
“ C(E)rinto.s ” & hu egitrada 
en el Iteino Unido, n 
cambio de la rebaja d«< 
dereehos 4 la importa- 
eion eu Grecia de ciertos 
artieulos ingleses) en el 
het^ho de ({ue Iiiglaterra 
extiende taeitainente la 
apliencion de hi tarifa 
aleoholiea a una pro- 
duce ion ] re ia 1 1 uen te 
de.stinada a la fabrkta- 
eidn d(^ vinos artiti< iale.s. 
y <]Ue es susceptible th* 
ser ferment nda y desli- 
hula para produeir la 
imitaeion de agunrdieute> 
legitimos de uva. 

Kn la actual lein- 
porada (199-4). h>s priM-io.'* 
ban snfrido un deseen.-'H 
do H a 10 chelines por 
(piintal, (l(‘hido a ha her 
resultado la eosecha 
mueho mayor d(‘ lo qiie 
s(' ealculd, a hah<‘r (li.s- 
minuido la (lerriamla de 
los inen ados d(“I Ibiltico 
y a la gran abuudan(da 
de “ eorinlo ' y " stil- 
taiia." 

He-ijrxx'to a la imeva 
|»asa de Australia, e.s.i 
t'nita ha heeho su a[mii- 
< idn en est(‘ re.iiio iTMueii 
tenu*nte, y se han na ibi- 
(lo este aho alguna^ 
cantidades de relativa 
importancia. 

f^a ealidad de esta pas.j. 
es una imitneibri dc la 
de V alencia : y /iuiu|iie, 
dado el espiritu eon- 
.servador de lo.s eonsiimi- 
dore.s y su relative a(K‘gM 
a la cfjstumbre, la aeo- 
gida que se le ba heclu* 
en uii ju'iiieipio no ba 
sido umy favorable, m* 
son jMX'Os k»,s <jue o])iiiui! 
qiie e.s tan buena eomo 
la de V’ah’neia. hX pues, 
easi .seguro (pie el ])ublieo 
se aeostumbrara prontn 
a la misma, y si Aus- 
tralia, eomo es de ]ire- 
snmir, aumenta su pr(»- 
dueeiem en grandes pro- 


a considerable extent, it fxircioncs. dcatro de 
is prxssibie that it may algunos ailo» juiede ser 
within a few years eon- im grave peligro para la 
stitute a avr'iom inenaet* pusa de Valencia, es-' 
to the A^aloncuH raisin, pccialmente si Tnglatefra 
especifiUy if Rnglanfl llogarn a (‘onceder venta- 
should come to grant jas arancelarias 4 los 
prcft*rential tariffs lo (*o- prixlnetos eoloniales, co- 
lonial prodma', as tlu* ino pretenden los pro- 
Protectionists an* now tt‘eeionistns. 
dcin.a tiding. 

Ki-:v To IXkkcisk XX (1). 

1. A la hora de coiner, antes d(^ la sopi, bajo el 
pretexto que la nu‘sa no estaba bien puestu, con 
la iiiano did un golpe contra la lam para, y la volco, 

2. Durante iin i t(u-meuta el mkalo If), hizo do- 
s may arse. 

3. Segnu me Ji.in dirbo. no eabe duda quo 
el Sehor A. se marcha mauaiia. 

4. Ape.sar de no (picrer toner nmislad eon olhi, 
lui a v(‘rla. 

5. A las (liez de la noi-be i iuo »i venue y me 
oheeib olos cu ‘liilh s a (lii‘z diiros l.i doi'cna. 

t». A1 au()i*li(‘cer saldremos lui < oebe. .1#; 

7. Amo ;i Cha mijj.M-; (piien) a sii perro; 

y aborrezfo a .‘-n fa m ilia. , 

S. Rsta agua sabe il tierr.i. s 

9. Po« (> a. poco. se tueron. uno /i uiio. 

19. ,: ( oiuo le giista a V'd e| eafe, a la tun a, 6 4 
la frane<*sa V 

11. t’nmo fue Vd al eampo, .i pie? Fiij 4 
eaballo. 

12. I Puedi* V'd i tuuiu- eoniuigo manana ? No, 
.-algo para Paris manana por hi mailana. 

13. Ademas de e.-te portamoned.i me din este 
lapiz de plat.’T, 

14. Delmjo de los arboles bay sombra, y es 
biieiio que e>ten delante <h‘ la eaN.-i. 

!.■>. Demtro de la easa hay muebles exipiisitOH, 
y da p Mia pi u.-.ar que despiu's de tanlos ahos «0 
h-in de vender: la \euta teiidni lugar (Mi (4 cesjied 
d(‘tras ih* la rasa, 

19. Lleva iMieima d(' .-.us hoinbros un panolon 
que vale* una forturia. 

17. »Su ignoranei.a esta, a la vista do todus. 

Kr;v TO KvKiu rsK .XX (2). 

I. At thet-ud of twenty 'ears, when wo b(*lieved 
bim (load, he returned hoim*. 2. Inste'ad of eoruing 
liiiuself la* .sent his d(*li*gat»‘. 3. H(‘eau.se of hist 
misfortune I torgavi* his otfema*. t. As tti what yon 
told me I liave learnt that it is not true. fi. The. 
water « :ime dow 11 t)\ fM- Mu* mountains in eataracts, 
de.stroying everything, and death surprised theso 
poor people* in the* midst of th(‘ir joy. 9. Beyond ' 
the liigli road you will lind the* lani^ that leads to 
(he fountain. 7. X'ot withstanding he* wax told 
never to come* back, lie; i-ame Ifiis morning. 8. HCi 
left fits father's home never to return. 9. He 
brought me a letter from my lawyer; the caste 
is going badly. 
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ESPERANTO 


(.‘oiitiiiiK-ti fioiM 

p(vt(« r»osH 


By Harald Clegg 


DECREES OF COMPARISON 

AdjectiTes* 4’he degrees of 
comparison in Espt'ranto are 
absolutely regular, and are formed 
by placing the words pli (iiiore) 
and ^plvj (most) before the word.< 
which arc* to be eo,mpar(*d. 


CoMPAR.VTlVK OF SrPKRlORITY. 
I*li . . . ol (tlnin). 
Example : N?’ eA(m plibcla. o/ ri, 
8he is more beautiful than you. 

SrPERLAUVE -OF SlTpEKfUKn V. 
Pkj . . . t-J (of. out of. among). 


K\ unple : Li tnfaf* la plef ■ 
altk-rt fska. el la fomilh*. i» the 
of the family. 

Uo.MiuiuTivE or iNFKRrORITy. 
Malpli (less) . . . o/ (t ban). 
Exainpli*: Li eskts maPpli foria 
of mi, He is less strong than I. 

mi : ^ 






C$miANTO 

IVWWLATIV® OF IkFFBIOBITY. 

Ma^pk) (least) » . d (of, out of, 
from, amoifg) 

^ Example : Li estm Ui rmlph) 
^^trtay el la faimho, He is the 
irehkest of the family 

I CoMPARisoi) OF Equality 
^ Tiel (as, so) . kiel (as) 

' Example * Mta domo entas tiel 
b^fkfa kiel via^ Jlly house is as 
as yours. 

Supfrlativb Absolute 
^Tre (very) 

Example : J|^ eetaa h e aqrablat 
You ate \oiff agr^blo 

•Vli these couij^Jf^ns can he 
Uegu tivetl by the* msertion of ftr 
(liot) befoietht verb Exarriplts 
ne esfas la plf) nfa )mm 
t'Urho, He IS not the luhest 
. in the town 

^ m nee'itaH bt fnhiy She is not 
•fWry beautitul 

Sometimes it will be found tint, 
|When the verb !•> tiomtivi, tin 
jmhu or pionoiin followin/L^ o/ 
»i^behig thediicet ohje^ t of th it vi ih 
mus(. like the idjtitive, be ])hued 
m the acdiMtive, ind this must 
'vbe caietully watilRd, or ambiguity 
^ tn the mtarung will ni ise 

In the English st ntener , I mw 
I nin more angiy than you, ’ thoic 
aie two possible eonstnu tions but 
thanks (o tli<v osative n in 
' Espennto, which hen again 
Vindicates its usefulness, the am 
bigiuty IS lemoved If we niein, 

' “He wis nioic ngiy tmn you, 
the above sentence would bi tians 
lated Ml vuhs lin pli J oh tan o/ 
vtn, lieeause heie viit is, with /<//, 
the direct object of the vtib i idi'> 
;3ut if the meaning IS He ippt ired 
me more uigiy than to you, 
sentcnci must be tianslatcd 1// 
lin ph kohran ol ii, beeiu^o 
?1n this ease ii is also th< subjn t of 
tjie veib vidi^ 

Before adjtttives plij is, as a 
. rule preceded by the u tic le la 
The woid ire (very) is often 
;agaed befoie verbs to represent 
|ini0 English “ much,” but it W 
(<|tiite permissible to use, if desired, 
^the two woi ds tre tn ulU Ex||Fple 

(muUe) timaSyke li 
very much feai that 

Ijife will ‘ 


Adivei^. 

shared in exac 
^ adjc^ives 
StiWs. ^xa) 
ha viro 
The 

the boy 



d verbs a;e com- 
sAnie iiiannei 
follow the same 

pli /ork^ ot la 
8tpke»^rder 


M% parolaa tre ladley in iiamlas 
pl% htiUe, sed mta frato pamhis 
pkf taiU^y I speak very* loudly, 
you speak more loudly, but my 
bro,thei;upeak8 most loudly 
iSi amas hn ph mitUe, ol m. 
She loves him more than you 
(do; 

Si ama<i hn pli mitlhy ol iiw, 
She loves him more than (she 
loves) you 

NUMERALS 

Collective Numbers* 

7 he colic otives aio formed regii 
1 ulv fiom the cardmils hy iddiiig 
the suffix op , and* then, hy the 
further iddition of o,rt,oi t , nouns, 
ul)cctivtsor adveihs au obtiinul 
irsptctivtly Kximpk 

Ml liman than duo pan atakoriy 
r tear then double attack 
VOCABULARY 
adoi \ adoi e Icon sft u\ con 
i//f, liigh, tall struct, build 

Itpda at \ be soi ly h(' c n ate 
(toi) rigiit ktfsk , glow 
/n?r, shine (' > ) 

dtf(Lt y dam ige, knot ^ ii\n\ 
injuK lat\ weaiy, 

d i) ( kf\ (IwtiXy tiud 

steel land', 1 uid 

dtnput'y dispute < ount i y 
disk ut', dis( uss hbf 1 tiu 
diud clividi lok pU(( 
r spn///', expM ss loiality 
(\ t ) mthtd'y mctliod 

fndi th u id m i / w on< li i 
jart'y l)( (in mond', wuild 
hi a!th) nombt'y nunihi i 

fot pioud (siihst ) 

/o/tii , htuidy, ojKofuti'y oppoi 

lohust turn, loiivi 

(ft at i\ gi ac efnl me ni 
ifPiitiVy {Militi pan', hucul 
nusC, cxait, jHiridon', paidon 
light peris', think 

ide'y idi a ppjd\ lose 

inltten'y mteubt jdtn', full 

( V t ) plezvt pU asm e 

jar'y yeai plum', feathei 

jt alous (or ]xn) 
kominr'y tom jjotd', dooi 
mence (v t ) lenkorU'y meet, 
hmff s', c onf ess, ent ountei 
acknowledge not an', sava gr 
konsent', consent w ild 
konnil'y advise, 
counsel 

ExFRcisr \J1I 

1 vciy much legict to hi a 
aboiityoui brother’s cleat li lain 
told that you are not so well to 
clay as you were yesterday A1 
though the king is graceful ind 
lohuHt, he 18 pioud and as cruel as 

Cordinned 

End of Vor i mf VI 


the wildest aumi d. Our counti] 
is the most dear and beautifuk>4r 
the whole world. I do not tbinl 
that I am jealous, but I tiult 
believe that she adores me mor^ 
than you They commenced ti 
disi uss freely and dispute abon 
oui methods, but 1 must confes 
that I could not express my aii 
pi oval Can you direct me to thi 
theatre? Yes, sir, with pleasure 
Here it is, on the left hviid Th 
sim high in the heavens war ml 
chines I Ain just as tired as youi 
SI If, but not so imjiohte H 
built 1 high house out of stoiu 
Yom idea is vtiy good and intei 
istmg, but it IS iiKonvcnieiit li 
OUI countiy the people aio fur 
Iluv unfoi tunatc Iv lost a grea 
iiiimbd oi ft lends 1 wondii tha 
I did not mi c t you mil youi fr a nd 
logctlipi 1 jMidoncd him, but h 
pi mull V went iw i\ nid shut tii 
doni HowcI’^ ^lovv dm mg th 
whole II 

Kiy io Exfkcisi VH 
Diim la lu bill i vett lo kij 1 
m ilvaiinaj vintiaj tagoj nii itsh 
hi jiui kij Icinas liiioiiojii ])i 
Fspe 1 into Ml pi)\as kalkiili d 
uim gis ((iitniil sen milfaiik 
Mamin i ii la Um]) istas ma 
long!, kaj mi ha\as niuiton pi 
kill, mi jnnos konvmki vi 
moigaii sc vi konsintos ( ii ^ 
volts koiispondi kun mi ^ ‘ J 
iiuhoj cstas lit nigiaj milvaiin 
vcntoblovas stfl mi (speras 1< 
ni lu vidos negon lioduii T* 
uicLispd niaj (m, la) oidoj k. 
Aid IS pu niaj (oi la) okulo 
K\ ank.im h nci \ is miiltdjn don 
i oju (o/ , multedadonacoj),h( st 
tit niilkonttnta Liestastrt iii^ 

SI d li I st \s tameii nature humil 
kaj mode st a Nui naj ha i o esti 
tri mvimodtsta kaj malkuiag 
La leciono cs is mallonga kaj^ 
knahoj gin leinis paikeie 0« 
III vciito bio VIS malfoite, la ond< 
sui la muio estis malgiand 
kd] mi ne estis malsana Cn In 
dins a I VI, ke hintcncas sin oku 
pn Espeiiinto ^ Oiokaj«irgen 
t stas tic ne^esaj La botoj de 
soldcto Chtas mallargaj, sed 
I stas longaj La nveio fluos t 
largaj kampoj gis la main N 
nova najbaro mortis en la me 
de la nokto Lia nianiero cst 
tre stianga, sed autau ol moiti 
penis konvmki mm, ke li po ted 
multe da oio kaj aigento C’u 
ne dins al \i, ke h nepn.' pag 
vin moigaii? 
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